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Abstract

There are limited real-world data on prevalence and predictors of dual antiplatelet therapy

(DAPT) prolongation beyond one year after acute coronary syndrome (ACS). We have

explored such issue in the START ANTIPLATELET Registry, which is a prospective, obser-

vational, multicenter, Italian registry performed in seven Italian cardiology institutions includ-

ing patients admitted for ACS and followed up to one year. Out of a total population of 840

ACS patients, 596 patients had completed 12-month follow-up being on DAPT. Decision to

prolong DAPT beyond one year was taken in 79 patients (13%), whereas in 517 patients

DAPT was stopped. The strongest predictors of DAPT continuation were a new cardiovas-

cular events after the index admission event (OR 3.3, 95% CI 1.4–7.7), no bleeding compli-

cations (OR 3.2, 95% CI 1.2–8.3) and no anemia during one-year follow-up (OR 2.6, 95% CI

1.1–5.9); other independent predictors were renal failure (OR 2.5, 95% CI 1.3–5.0) and

peripheral artery disease (OR 1.8, 95% CI 1.1–3.0). The choice of DAPT prolongation was

not correlated with younger ager, presence of diabetes mellitus, coronary angioplasty as ini-

tial treatment strategy or type of implanted stent (drug-eluting vs bare metal). In conclusion,

this study provides a real-world snapshot on the factors influencing the option to continue

DAPT beyond one year after ACS; a low bleeding risk seems to influence the choice to pro-

long DAPT more than a high ischemic risk.

Introduction

Current guidelines on myocardial infarction (MI) and non-ST-segment elevation acute coro-
nary syndromes (NSTE-ACS) recommend as routine strategy the use of dual antiplatelet
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Editor: Andreas Schäfer, Medizinische Hochschule
Hannover, GERMANY

Received: August 6, 2017

Accepted: October 10, 2017

Published: October 23, 2017

Copyright: © 2017 Patti et al. This is an open
access article distributed under the terms of the
Creative Commons Attribution License, which
permits unrestricted use, distribution, and
reproduction in any medium, provided the original
author and source are credited.

Data Availability Statement: All relevant data are
within the paper and its Supporting Information
files.

Funding: The authors received no funding for this
work.

Competing interests: The authors have the
following interests: GiPa: speaker/consultant/
advisory board for Bayer, Boehringer-Ingelheim,
BMS-Pfizer, Daiichi Sankyo, Astra Zeneca, PIAM,
Sanofi, AMGEN, Sigma-Tau, Malesci and MSD. VP:
Advisory Board/Lecure fees for Bayer HealthCare,

RESEARCH ARTICLE

Prevalence and predictors of dual antiplatelet
therapy prolongation beyond one year in
patients with acute coronary syndrome
Giuseppe Patti1*, Ilaria Cavallari1, Emilia Antonucci2, Paolo Calabrò3, Plinio Cirillo4,
Paolo Gresele5, Gualtiero Palareti2, Vittorio Pengo6, Pasquale Pignatelli7,
Elisabetta Ricottini1, Rossella Marcucci8

1 Campus Bio-Medico University of Rome, Rome, Italy, 2 Arianna Anticoagulazione Foundation, Bologna,
Italy, 3 Division of Cardiology, Monaldi Hospital and "Luigi Vanvitelli" University of Campania, Naples, Italy,
4 Department of Advanced Biomedical Sciences, School of Medicine, "Federico II" University, Naples, Italy,
5 Department of Medicine, Division of Internal and Cardiovascular Medicine, University of Perugia, Perugia,
Italy, 6 Department of Cardiothoracic and Vascular Sciences, University Hospital of Padua, Padua, Italy,
7 Department of Internal Medicine and Medical Specialties, La Sapienza University of Rome, Rome, Italy,
8 Department of Experimental and Clinical Medicine, Center for Atherothrombotic diseases, University of
Florence, Florence, Italy

* g.patti@unicampus.it

Abstract

There are limited real-world data on prevalence and predictors of dual antiplatelet therapy

(DAPT) prolongation beyond one year after acute coronary syndrome (ACS). We have

explored such issue in the START ANTIPLATELET Registry, which is a prospective, obser-

vational, multicenter, Italian registry performed in seven Italian cardiology institutions includ-

ing patients admitted for ACS and followed up to one year. Out of a total population of 840

ACS patients, 596 patients had completed 12-month follow-up being on DAPT. Decision to

prolong DAPT beyond one year was taken in 79 patients (13%), whereas in 517 patients

DAPT was stopped. The strongest predictors of DAPT continuation were a new cardiovas-

cular events after the index admission event (OR 3.3, 95% CI 1.4–7.7), no bleeding compli-

cations (OR 3.2, 95% CI 1.2–8.3) and no anemia during one-year follow-up (OR 2.6, 95% CI

1.1–5.9); other independent predictors were renal failure (OR 2.5, 95% CI 1.3–5.0) and

peripheral artery disease (OR 1.8, 95% CI 1.1–3.0). The choice of DAPT prolongation was

not correlated with younger ager, presence of diabetes mellitus, coronary angioplasty as ini-

tial treatment strategy or type of implanted stent (drug-eluting vs bare metal). In conclusion,

this study provides a real-world snapshot on the factors influencing the option to continue

DAPT beyond one year after ACS; a low bleeding risk seems to influence the choice to pro-

long DAPT more than a high ischemic risk.

Introduction

Current guidelines on myocardial infarction (MI) and non-ST-segment elevation acute coro-
nary syndromes (NSTE-ACS) recommend as routine strategy the use of dual antiplatelet

PLOS ONE | https://doi.org/10.1371/journal.pone.0186961 October 23, 2017 1 / 10

a1111111111
a1111111111
a1111111111
a1111111111
a1111111111

OPENACCESS

Citation: Patti G, Cavallari I, Antonucci E, Calabrò P,
Cirillo P, Gresele P, et al. (2017) Prevalence and
predictors of dual antiplatelet therapy prolongation
beyond one year in patients with acute coronary
syndrome. PLoS ONE 12(10): e0186961. https://
doi.org/10.1371/journal.pone.0186961
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Discussion

In this prospective, real-world registry we have investigated clinical variables leading to pro-
longation of DAPT beyond one year from ACS. We found that DAPT was prolonged in 13%
of patients and independent predictors of prolongation were recurrent ischemic events, the
absence of anemia or bleeding during follow-up and concomitant renal failure or peripheral
artery disease. Instead, we observed no influence of lower age, diabetes mellitus or DES
implantation on DAPT continuation.

Fig 1. Logistic regression analysis for independent predictors of DAPT prolongation beyond one year after ACS. DAPT = Dual antiplatelet
therapy; Cr Cl = Creatinine clearance; DES = Drug-eluting stent; MACE = Major adverse cardiovascular events; PAD = Peripheral artery disease;
PCI = Percutaneous coronary intervention; STEMI = ST-segment elevation myocardial infarction; TIA = Transient ischemic attack.

https://doi.org/10.1371/journal.pone.0186961.g001

Predictors of DAPT prolongation after ACS

PLOS ONE | https://doi.org/10.1371/journal.pone.0186961 October 23, 2017 5 / 10

Among patients with MI, observational data and post-hoc analyses of randomized trials
indicated a relevant residual cardiovascular risk over the long-term in those receiving aspirin
therapy alone [4–7] and suggested a clustering of adverse ischemic events in the first months
after DAPT discontinuation.[13] Therefore, in the last years a mounting evidence on the clini-
cal benefit of DAPT prolongation beyond one year after ACS has been made available. In par-
ticular, the DAPT trial compared 30 versus 12 months of DAPT with clopidogrel or prasugrel
plus aspirin after coronary stenting;[9] in this study the reduction in MACE for continued
thienopyridine was greater in the subgroup with MI as index event, but at the cost of increased
bleeding.[14] The other randomized investigation on the topic is the PEGASUS trial (8), in
which patients with a history of MI 1–3 years prior were enrolled and prolonged use of ticagre-
lor at two different doses (60 mg and 90 mg twice daily), given on top of aspirin therapy, was
associated with significant decrease of MACE versus placebo. Both ticagrelor arms showed
higher incidence of major bleeding complications, but no increase in fatal or intracranial
bleeding. Given its more favorable benefit/risk ratio, 60 mg twice daily has been considered
the dose of choice of ticagrelor for DAPT prolongation after an acute coronary event and rep-
resents the dose licensed in the Unites States and in various European countries. Of note, a
recent meta-analysis showed a 26% and 16% risk reduction of MACE and cardiovascular mor-
tality, respectively, with DAPT continuation at the price of>2-fold higher risk of non-fatal
major bleeding, especially when the newer, more potent P2Y12 antagonists were used.[15]
Thus, a careful evaluation of both bleeding and ischemic risk is mandatory in patients on
DAPT completing 1-year follow-up after ACS, when DAPT may be prolonged if the estimated
risk of ischemic events on aspirin alone overcomes the expected DAPT-related bleeding
propensity.

In the START ANTIPLATELET registry 13% of patients continued DAPT beyond one
year; powerful predictors of DAPT continuation were the absence of anemia or bleeding
events during 1-year follow-up (OR 2.6 and 3.2, respectively). Thus, in a real-world setting the

Fig 2. Median (interquartile range) score values in patients with and without DAPT prolongation. The atherothrombotic score derived from
the TRA 2˚P population indicates the risk of major adverse cardiac events, the PRECISE-DAPT score the risk of bleeding. DAPT = Dual antiplatelet
therapy.

https://doi.org/10.1371/journal.pone.0186961.g002

Predictors of DAPT prolongation after ACS

PLOS ONE | https://doi.org/10.1371/journal.pone.0186961 October 23, 2017 6 / 10
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Article

Epidemiology and Management of Patients
With Acute Coronary Syndromes in
Contemporary Real-World Practice:
Evolving Trends From the EYESHOT Study
to the START-ANTIPLATELET Registry

Paolo Calabrò, MD, PhD1 , Felice Gragnano, MD1 , Marco di Maio, MD1,
Giuseppe Patti, MD2, Emilia Antonucci, CRC3, Plinio Cirillo, MD, PhD4,
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Abstract
The epidemiology and management of patients with acute coronary syndromes (ACSs) have evolved. We aimed to describe
recent demographics and therapeutic changes in the Italian ACS population. We analyzed data from 2 multicenter consecutive
Italian registries (the EYESHOT [EmploYEd antithrombotic therapies in patients with acute coronary Syndromes HOspitalised in
iTalian cardiac care units] and START-ANTIPLATELET registries) enrolling patients with ACS between December 2013 and June
2016. An overall population of 3756 patients with ACS was enrolled: 2585 in the EYESHOT and 1171 in the START-
ANTIPLATELET. Compared with the EYESHOT, patients in the START-ANTIPLATELET registry presented more frequently
with ST-segment elevation myocardial infarction and were more often smokers and dyslipidemic (all P < .001) and had atrial
fibrillation (P ¼ .018) but were less frequently aged "75 years and with a history of major bleeding (all P < .001). Analysis of
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in the STEMI (26.5% vs 35.2%; P < .001) and NSTE-ACS
(40% vs 46.8%; P < .005) subgroups. Regarding oral antic-
oagulant therapy, triple antithrombotic therapy (an oral antic-
oagulant agent plus DAPT) was more frequently prescribed in
the START-ANTIPLATELET compared with the EYESHOT
study (7.3% vs 3.4%; P < .0001), whereas the use of antic-
oagulant monotherapy prevailed in the EYESHOT (0.5% vs
1.7%; P ¼ .002).

Use of Antithrombotic Drugs at Discharge: Invasively
Versus Conservatively Managed Patients

In patients invasively managed (undergoing PCI), the prescrip-
tion of oral P2Y12 therapy was significantly different in the 2

studies. Compared with the EYESHOT study, in the START-
ANTIPLATELET registry, the use of ticagrelor resulted sig-
nificantly higher (51.6% vs 40.3%; P < .0001), whereas the use
of both prasugrel (15.7% vs 19.2%; P ¼ .023) and clopidogrel
(31.1% vs 37%; P ¼ .0022) was significantly lower. In the
conservatively managed subgroup, the use of ticagrelor was
also significantly greater (19.5% vs 12.1%; P ¼ .0096) in the
START-ANTIPLATELET registry than the EYESHOT study,
with a nonsignificant increase in the use of prasugrel (3.3%
vs 1.4%; P ¼ .07). Clopidogrel was diffusely prescribed in
conservatively managed patients in both registries, with a
nonsignificant difference between the 2 studies (45.1% in
the EYESHOT vs 51.1% in the START-ANTI-PLATELET;
P ¼ .1571).

Figure 1. A and B, Forest plot of baseline characteristics in the overall population. CAD indicates coronary artery disease; ClCr, creatinine
clearance; Hb, hemoglobin; MI, myocardial infarction; NSTE-ACS, non-ST-elevation acute coronary syndrome; PCI, percutaneous coronary
intervention; STEMI, ST-segment elevation myocardial infarction; TIA, transient ischemic attack.

4 Angiology XX(X)



4°	  Convegno	  di	  An-coagulazione.it	  7-‐8	  
Febbraio	  2019	  

15/02/19	  

All	  Rights	  Reserved	  2019	   5	  

In-Hospital Outcomes

The rate of in-hospital all-cause mortality was significantly
lower in the START-ANTIPLATELET registry compared with
the EYESHOT study both in the overall population (1.2% vs
2.9%; P¼ .0012) and the STEMI (1.6% vs 3.9%; P¼ .011) and
NSTE-ACS (0.7 vs 2.3; P ¼ .011) subgroups. In both studies,
in-hospital all-cause mortality was higher for STEMI than for
patients with NSTE-ACS, with a difference that was for the
EYESHOT (P ¼ .022) and nonsignificant for the START-
ANTIPLATELET (P ¼ .232) registry. Finally, the incidence
of major bleeding was significant lower in the START-
ANTIPLATELET registry (0.2% vs 1.3%; P ¼ .001), whereas
a nonsignificant difference was detected for in-hospital (re)in-
farction (0.3% vs 0.8%; P ¼ .081; Figure 4).

Temporal Trend Analysis

Considering the relatively short duration of the study (3
months), no temporal trend analysis was performed for the
EYESHOT study. Additional temporal analyses were

performed for the START-ANTIPLATELET registry to assess
the presence of trends within the study for clinical presentation,
medical and invasive strategies, and outcomes. A progressive
increase in the incidence of STEMI (OR: 1.27 per year; P <
.001) was confirmed. Moreover, a significant rising trend was
also detected for the use of ticagrelor (OR: 1.29 per year; P <
.001) and DAPT (OR: 1.22 per year; P < .001) in the study
population, confirming continuous increase during the enroll-
ment period. All these data are consistent with the comparison
analysis between the 2 registries. No significant temporal trend
was detected for prasugrel prescription (OR: 1.03 per year; P¼
.717), use of PCI (OR: 1.14 per year; P ¼ .08), and clinical
outcomes (OR: 0.78 per year; P ¼ .178). Furthermore, a pro-
gressive decrease in age at diagnosis within the START-
ANTIPLATELET registry was confirmed (b ¼ "1.44 years
old per year; P < .001).

Discussion

In the present study, we evaluated changes in the epidemiology
and the management of patients with ACS over a 4-year period
in Italy by comparing 2 consecutive large registries: the EYE-
SHOT study (December 2013-February 2014) and the START-
ANTIPLATELET registry (January 2014-June 2016). We
observed significant differences in the clinical and risk profile,
including clinical presentation, mean age, smoke habit, and
comorbidities. In the START-ANTIPLATELET, patients were
younger and more frequently smokers and with an STEMI
presentation. On the other hand, patients enrolled in the EYE-
SHOT were more frequently elderly patients, with a diagnosis
of NSTEMI on admission and with a higher burden of comor-
bidities. To note, also temporal trend analysis within the
START-ANTIPLATELET registry confirmed a progressive
increase in the diagnosis of STEMI and a decrease in age over
time, corroborating our data. Differences in clinical baseline
characteristics might be due to the differences in the number
and type of centers enrolling patients in the 2 registries,

Figure 2. Forest plot of treatment strategy in the overall population. CABG indicates coronary artery bypass grafting; DES, drug-eluting stent;
PCI, percutaneous coronary intervention.

Table 2. Treatment Strategy in the Overall Population.

Characteristics

START-
ANTIPLATELET

Registry
EYESHOT
Registry P

Total no. of patients 1171 2585
PCI (%) 82.2 67.8 <.001
Stent implantation in PCI

patients (%)
93.6 97.8 <.0018

DES in patients with PCI (%) 89.6 69.3 <.001
CABG (%) 2.9 2 .065
Patients conservatively

managed (%)
15.1 30.2 <.001

Abbreviations: CABG, coronary artery bypass grafting; DES, drug-eluting stent;
EYESHOT, EmploYEd antithrombotic therapies in patients with acute coron-
ary Syndromes HOspitalised in iTalian cardiac care units; PCI, percutaneous
coronary intervention.

Calabrò et al 5

although a possible change in the ACS epidemiology in Italy
may not be excluded.

The second point of interest in the present study was the
comparison of the therapeutic strategies in the 2 registries to
verify evolving changes in the use of antithrombotic regimens.

Our data show widespread use of DAPT at discharge in both
studies, confirming the common recognition of its primary,
life-saving role in ACS management.9 The START-
ANTIPLATELET highlighted DAPT use in daily practice pro-
viding data in favor of a further increase in the proportion of
patients discharged on DAPT. Moreover, remarkable changes
were also reported in the use of novel and more potent P2Y12
inhibitors,10,11 with a significant increase in the use of ticagre-
lor and a parallel reduction in clopidogrel use, regardless of the
clinical presentation (STEMI vs NSTE-ACS) and intervention
strategy (invasively vs conservatively managed). This attitude
confirms a progressive alignment of the real-world practice to
guideline recommendations, with a positive trend in the use of
new and more effective medications,2,5,12 even in patients man-
aged without revascularization.13-15 Interestingly, also tem-
poral trend analysis within the START-ANTIPLATELET
registry confirmed a progressive increase in the use of ticagre-
lor and DAPT over time, strengthening our data. In the analysis
of oral anticoagulant medications prescribed at discharge, a
more frequent triple antithrombotic therapy (with an oral antic-
oagulant plus DAPT) in the START-ANTIPLATELET
could be at least in part attributed to differences in baseline
characteristics (including younger age and more frequent
history of atrial fibrillation [AF]). Moreover, the START-
ANTIPLATELET also demonstrated a reduction in the use
of single anticoagulant therapy (without antiplatelet agents)
in patients with ACS and AF compared with the EYESHOT,
a practice discouraged by guidelines in line with recent
evidence.5

Figure 3. Forest plot of antithrombotic therapy regimens in the overall population. ASA indicates low-dose aspirin; DAPT, dual antiplatelet
therapy; OAT, oral anticoagulant therapy; SAPT, single-antiplatelet therapy.

Table 3. Antithrombotic Therapy Regimens in the Overall
Population.

Characteristics

START-
ANTIPLATELET

Registry
EYESHOT
Registry P

Total no. of patients 1157 2509
Low-dose ASA (%) 97.6 95 <.001
Clopidogrel (%) 33.5 42 <.001
Ticagrelor (%) 45.8 31.4 <.001
Prasugrel (%) 13.4 13.5 .929
Ticlopidine (%) 0.08 0.4 .150
Low-dose ASA alone (%) 5.4 8.6 <.001
DAPT (%) 90.7 86.3 <.001
ASA þ Clopidogrel (%) 32.8 41.6 <.001
ASA þ Prasugrel (%) 13.3 13.5 .842
ASA þ Ticagrelor (%) 44.6 31.1 <.001
OAT (%) 9.3 5.6 <.001
OAT alone (%) 5 1.7 .002
OAT þ SAPT (%) 1 0.4 .035
OAT þ DAPT (%) 7.3 3.4 <.001

Abbreviations: ASA, acetyl salicylic acid; DAPT, dual antiplatelet therapy; EYE-
SHOT, EmploYEd antithrombotic therapies in patients with acute coronary
Syndromes HOspitalised in iTalian cardiac care units; OAT, oral anticoagulant
therapy; SAPT, single antiplatelet therapy.
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An additional point of interest in the present study concerns
the intervention strategy. Significantly higher use of PCI was
reported, with a substantial reduction in the proportion of
patients managed conservatively both in STEMI and NSTE-
ACS populations. These data suggest a positive trend toward a
progressively more interventional attitude, a practice strongly
endorsed by current guidelines.2,12 Moreover, in the START-
ANTIPLATELET registry, higher use of DES in PCI-managed
patients emerged. This practice results in line with recent evi-
dence that supports the use of this type of stent in the vast
majority of patients, in the absence of a clear contemporary
indication for the use of a bare-metal stent (including patients
with high bleeding risk and short DAPT planned).16,17

Finally, substantial differences emerged from the compari-
son of in-hospital outcomes between the 2 studies. Compared
with the EYESHOT, a lower incidence of fatal and nonfatal
outcomes (mortality, reinfarction, and major bleeding) were
reported in the START-ANTIPLATELET, suggesting a possi-
ble positive impact of better management (more DAPT, more
ticagrelor, less clopidogrel, a higher rate of PCI, and DES
implantation) on patient prognosis.

Other studies have recently evaluated temporal changes in
the clinical characteristics and management of patients with
ACS, reporting substantial modifications in the use of revascu-
larization therapy and antithrombotic medication.7 Similarly,
our results describe a positive evolution in the use of new and
more effective interventional and pharmacological strategies.
However, a non-negligible proportion of patients from both
registries were undertreated according to their risk profile, and
more strict use of evidence-based treatment strategies still
needs to be strongly encouraged in the real-world practice.6,13

Our study has several limitations. First, the observational
design of the 2 registries introduces possible bias in results.
Second, differences in baseline characteristic were noted.
These differences can be at least in part attributed to the dif-
ferences in the design of the 2 registries and the selection of
centers involved rather than to a temporal trend. Indeed, the
EYESHOT was a nationwide registry involving 203 CCUs,

whereas the START-ANTIPLATELET involved 7 university
cardiology unit. Several differences probably balance each other,
such as for the higher proportion of patients with a history of
major bleeding in the EYESHOT versus the higher prevalence of
atrial fibrillation on anticoagulant therapy in the START-
ANTIPLATELET, both influencing the use of more potent anti-
platelet agents. However, despite theoretical balancing, differ-
ences in demographic and risk profiles in the 2 registries have
probably influenced the differences in results concerning the
management and outcome of the 2 populations. Finally, the
comparison between other medications (such as lipid-lowering
therapy) and arterial access for PCI (radial vs femoral) was not
performed in the absence of data in the 2 registries.

Conclusions

The START-ANTIPLATELET and the EYESHOT registries
provide 2 consecutive real-world snapshots in the contempo-
rary management of patients with ACS in Italy. Over the last 5
years, substantial changes have occurred in the demographic
characteristics and treatment strategies in the Italian ACS pop-
ulation. We observed a marked increase in the use of interven-
tional and pharmacological strategies recommended by
guidelines, including a higher rate of PCI, DES implantation,
with a significant shift to the prescription of novel P2Y12
inhibitors. These changes might have positively influenced
in-hospital outcomes, resulting in a reduction in fatal and
nonfatal events.
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Therapy and Impact on 1-Year Clinical
Outcome in Patients Presenting With ACS:
The START ANTIPLATELET Registry
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Abstract
We investigated whether gender influences antiplatelet treatment in patients with acute coronary syndrome (ACS). The primary
end point was major adverse cardiac and cerebrovascular events (MACCEs), a composite of death, myocardial infarction (MI),
stroke, or target vessel revascularization. The coprimary end point was net adverse cardiac and cerebrovascular events (NACEs),
based on MACCE plus major bleeding. From January 2014 to December 2016, 840 consecutive patients with ACS who completed
1-year follow-up were enrolled, 625 (74%) males and 215 (26%) females. Percutaneous coronary interventions (PCI) and drug-
eluting stents (DES) were more often used in males (PCI: 532 [87%] vs 168 [80%], P ¼ .02 and DES 474 [76%] vs 143 [66%],
P ¼ .01). Males were more often treated with dual antiplatelet therapy (DAPT; 94% vs 88%, P ¼ .01). In DAPT, ticagrelor was the
most prevalent strategy, regardless of gender (47% vs 49%, P ¼ .68); clopidogrel was preferred in women (42% vs 33%, P ¼ .04);
and prasugrel was preferred in men (11% vs 17%, P ¼ .04). At multivariate analysis, MACCE and NACE were similar between
genders. Therefore, although P2Y12 inhibitor choice in DAPT might be influenced by gender, a DAPT choice, tailored by balancing
the ischemic/bleeding risk, has a similar clinical outcome irrespective of gender.

Keywords
acute coronary syndromes, dual antiplatelet therapy, gender

Introduction

Coronary artery disease has traditionally been considered a
disease affecting men. However, it is one of the leading cause
of mortality in women.1 Many reports have highlighted
important gender differences in the pathophysiology, clinical
presentation, and clinical outcomes for several diseases, and
they have been a stimulus to perform studies aimed at investi-
gating the impact of gender on outcome of patients presenting
with acute coronary syndrome (ACS) undergoing or not percu-
taneous coronary intervention (PCI).2-9

Several studies have shown that women with ACS are less
likely to be treated according to the current guidelines, and this
choice was considered as one of the hypothetical causes for the
worse outcome observed in women compared to male
patients.5,6,9 Despite the higher risk burden of female patients,
the hypothetical higher bleeding risk of this patient population
has been suggested as responsible for this undertreatment.10,11

However, the vast majority of those studies were performed in
patients treated with aspirin and/or clopidogrel, and the role of
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prescribed in male patients (21 [11%] vs 103 [17%], P ¼ .04).
No significant differences were observed in terms of DAPT
with ASA and ticagrelor between the 2 genders (males 90
[47%] vs females 290 [49%], P ¼ .68).

At discharge, in patients with NSTEMI (Figure 2), no dif-
ferences were observed in SAPT between male and female
patients (respectively, 12 [5%] vs 8 [10%], P ¼ .18). In con-
trast, DAPT use was significantly more in male patients (225
[95%] vs 67 [83%], P ¼< .001). When prescribed, a DAPT
strategy with ASA plus clopidogrel was prevalent in women
compared to men, although this was not significant (32 [48%]
vs 80 [36%], P ¼ .09). In patients with STEMI (Figure 3), no
difference was observed in SAPT and DAPT use between male
and female patients. However, in this clinical subset, ASA plus
clopidogrel was more often prescribed in women compared to
men (39 [37%] vs 63 [22%], P ¼ .004), while ASA plus prasu-
grel was prevalent in men compared to women (82 [29%] vs 15
[14%], P ¼ .004). No differences were observed in terms of
treatment with ASA plus ticagrelor between the 2 genders.

The cumulative incidence of the selected end points is listed
in Table 3. Both MACCE and NACE occurred equally in the 2
gender groups even after adjustment for baseline clinical fea-
tures (Figure 4). In addition, no significant difference was
found in terms of overall death, MI, TVR, stroke occurrence,
and major bleeding.

Discussion

The main findings of the present study are as follows: (1) in
patients with ACS, DAPT was more often prescribed in men
compared to women; (2) when prescribed, DAPT with ticagre-
lor was the most prevalent strategy, regardless of gender, and
DAPT with clopidogrel was significantly preferred in women

Table 1. Clinical Characteristics.

Males, n ¼ 625 Females, n ¼ 215 P

Age, years 65 + 13 71 + 12 <.001
BMI 27 + 4 27 + 5 .53
EF, % 50 + 15 49 + 10 .24
Previous MI, n (%) 136 (22) 27 (13) .03
Previous PCI, n (%) 134 (21) 36 (17) .17
Previous stroke, n (%) 22 (3) 9 (4) .68
PAD, n (%) 43 (7) 19 (9) .36
HTN, n (%) 432 (69) 167 (78) .02
HPL, n (%) 316 (51) 112 (52) .75
DM, n (%) 157 (25) 65 (30) .15
Smoker, n (%) 328 (52) 76 (35) <.001
Atrial fibrillation, n (%) 57 (9) 30 (14) .05
ACS type, n (%) .38

STEMI 95 (15) 25 (12)
NSTEMI 237 (38) 81 (38)
UA 95 (15) 25 (12)

Treatment strategy, n (%) .02
CABG 13 (2) 3 (1)
PCI 532 (87) 168 (80)
Medical therapy 67 (11) 39 (19)

DES, n (%) 474 (76) 143 (66) .01

Abbreviations: ACS, acute coronary syndrome; BMI, body mass index; CABG,
coronary artery bypass graft; DES, drug eluting stent; DM, diabetes mellitus; EF,
ejection fraction; HPL, hyperlipidemia; HTN, hypertension; MI, myocardial
infarction; NSTEMI, non-ST-elevation myocardial infarction; PAD, peripheral
arterial disease; PCI, percutaneous coronary interventions; STEMI, ST-
elevation myocardial infarction; UA, unstable angina.

Table 2. Treatment at Discharge.

Males, n ¼ 625 Females, n ¼ 215 P

ACE-I/ARB, n (%) 430 (69) 127 (59) .01
PPIs, n (%) 605 (97) 210 (98) .64
BB, n (%) 436 (70) 155 (72) .54
Diuretic, n (%) 176 (28) 91 (42) <.001
NTG, n (%) 73 (12) 23 (11) .80
Statins, n (%) 602 (96) 204 (95) .42
OA, n (%) 65 (10) 27 (13) .38
ASA, n (%) 615 (98) 207 (96) .10
Clopidogrel, n (%) 197 (31) 79 (37) .18
Prasugrel, n (%) 103 (16) 22 (10) .03
Ticagrelor, n (%) 292 (47) 93 (43) .38
Ticlopidine, n (%) 0 (0) 1 (0) .26
SAPT, n (%) 29 (5) 17 (8) .08
DAPT, n (%) 587 (94) 190 (88) .01
ASA þ clopidogrel, n (%) 194 (33) 79 (42) .04
ASA þ ticagrelor, n (%) 290 (49) 90 (47) .68
ASA þ prasugrel, n (%) 103 (17) 21 (11) .04
DAPTþ OA, n (%) 57 (9) 19 (9) 1.00
SAPTþ OA, n (%) 6 (1) 6 (3) .09
OA only, n (%) 2 (0) 2 (1) .27

Abbreviations: ACE-I, angiotensin converting enzyme inhibitors; ARBs,
angiotensin-II receptor blockers; ASA, acetylsalicylic acid; BB, betablockers;
DAPT, dual antiplatelet therapy; NTG, nitroglycerin; OA, oral anticoagulants;
PPIs, proton-pump inhibitors; SAPT, single antiplatelet therapy.

Figure 1. Overall DAPT distribution among genders. The combina-
tion of acetylsalicylic acid plus clopidogrel (ASAþCLO) was more
often prescribed in female patients compared to male patients. Vice
versa, ASA plus prasugrel (ASA þ PRA) was more often preferred in
male compared to female patients. The combination of ASA plus
ticagrelor (ASAþTIC) was equally prescribed in both genders and was
the preferred antiplatelet strategy. DAPT, dual antiplatelet therapy.

Cirillo et al 3

compared to men, while DAPT with prasugrel was more often
used in men; (3) these gender-related differences in terms of
DAPT combination were not associated with any significant
difference in 1-year clinical outcome.

Previous studies showed that gender-related differences
exist in the management of patients with ACS.2,4-6,9-11,16 Some
of these studies specifically evaluated antiplatelet therapy; in
particular, an observational study demonstrated that clopido-
grel was the preferred P2Y12 inhibitor for women compared to
men.2 Similarly, Vogel et al showed a higher rate of clopido-
grel administration in men compared to women in whom SAPT
was the treatment of choice.12 However, the majority of

currently available studies only evaluated clopidogrel as
P2Y12 inhibitor selected for DAPT mostly because they were
performed when newer agents, such as prasugrel and ticagrelor,
were not available or not widely prescribed. In our patient
population with ACS, we found that, when DAPT was pre-
scribed, the combination of ASA plus ticagrelor was the pre-
ferred one, regardless of patient gender. However, prasugrel
prescription was significantly lower in women compared to
men, while clopidogrel was more often used for DAPT in
women. In patients with NSTEMI, a significantly higher pro-
portion of female patients were left without DAPT compared to
men; however, when DAPT was prescribed, no significant dif-
ference was found in terms of P2Y12-inhibitor selected for
DAPT between the 2 genders, but only a trend toward higher
and respectively lower prescription of clopidogrel and prasu-
grel in women compared to men was found. In contrast, in
patients with STEMI, DAPT was broadly prescribed regardless
of gender and ticagrelor resulted the preferred P2Y12-inhibitor
selected for DAPT. However, when ticagrelor was not pre-
scribed, clopidogrel was the preferred treatment strategy in
women compared to men, while prasugrel was more often
prescribed in men compared to women.

In our study, the P2Y12 inhibitor choice did not affect the 1-
year clinical outcome in both genders with nonsignificant dif-
ferences in terms of MACCE and bleeding events. The impact
of gender-related differences on P2Y12 inhibitor choice and the
outcomes based on this choice has been poorly investigated. In
fact, only 20% to 30% of patients enrolled in trials were
women.17-19 Moreover, several reports have suggested that the
relative risk of bleeding and thrombosis during DAPT may
differ between men and women.20-22 Specifically, pathophy-
siological and clinical evidence has demonstrated that women
have higher baseline platelet reactivity and that they are at
higher risk of both thrombosis and bleeding compared to
men.21,23,24 Indeed, it has been shown that vascular complica-
tions requiring blood transfusions are more frequent in women,
thereby female gender might be considered as an independent
predictor of bleeding.25 All these evidence has contributed to
increase the perception of the bleeding risk in women and
might have significant implications with regard to the choice
of drugs for antiplatelet therapy in women. In fact, it has been
suggested that careful attention should be given to weight and
renal calculation of doses when indicated.26 In line with these
recommendations, prasugrel should not be prescribed or should
be prescribed at lower doses in patients with a body weight <65
kg, usually women. In contrast, there is no limitation regarding
weight for clopidogrel or ticagrelor.26 Moreover, while female
gender was indicated as the strongest predictor of bleeding in
patients treated with prasugrel, this was not observed in
patients treated with ticagrelor.27,28

Previous studies have clearly indicated the beneficial effects
of P2Y12 inhibitors on thrombotic events, underlining that pra-
sugrel and ticagrelor reduced the primary efficacy end point
compared to clopidogrel, irrespective of gender.23 In our reg-
istry, we might speculate that the choice of P2Y12 inhibitor for
DAPT in women is driven by the above-mentioned thrombosis/

Figure 2. Dual antiplatelet therapy (DAPT) distribution among gen-
ders in patients with non-ST-elevation myocardial infarction
(NSTEMI). Female patients were less frequently treated with DAPT
compared to male patients.

Figure 3. Dual antiplatelet therapy distribution among genders in
patients with ST-segment elevation myocardial infarction (STEMI).
The combination of acetylsalicylic acid plus clopidogrel (ASAþCLO)
was more often prescribed in female patients compared to male
patients. Vice versa, ASA plus prasugrel (ASAþPRA) was more often
preferred in male compared to female patients. The combination of
ASA plus ticagrelor (ASAþTIC) was equally prescribed in both gen-
ders and was the preferred antiplatelet strategy.
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bleeding risk considerations. In fact, when DAPT with ticagre-
lor was not the preferred strategy, clopidogrel was more often
prescribed in women while prasugrel was preferred in men.

Another interesting finding from the present “gender sub-
analysis” of the START registry is that women were less likely
to receive an invasive strategy and, when PCI was performed,
less frequently received DES compared to men. The perception
of the risk of bleeding in women might play a pivotal role in

this therapeutic approach. In fact, women receiving an invasive
strategy have a significantly higher incidence of in-hospital
major bleeding, including access-related complications, com-
pared to men.4,6 Furthermore, although safety and efficacy of
newer generation DES compared to both early-generation DES
and bare-metal stent (BMS) has been proven in a patient-level
pooled analysis comparing stent choice in women, the need of
1-year DAPT with more potent P2Y12-inhibitor to avoid DES
thrombosis might be responsible of BMS choice in order to
reduce the risk of bleeding.24,29

In conclusion, bearing in mind all the potential limitations
inherent to the registry nature of the present study with a rel-
atively low number of patients, we describe, in a real-world
scenario, how the choice of P2Y12 inhibitor (clopidogrel, tica-
grelor or prasugrel) in DAPT might be influenced by gender.
However, our data suggest that the choice of an appropriate
DAPT, tailored to the ischemic and bleeding risk, permits to
obtain a similar clinical outcome, irrespective of gender.
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Table 3. Clinical Events at 12 Months Follow-Up.

Males Females Unadjusted HR (95%CI) P Adjusted HR (95%CI)a P

Death, n (%) 44 (7) 18 (8) 0.82 (0.47-1.42) .48
Major bleedings, n (%) 10 (2) 4 (2) 0.85 (0.26-2.70) .78
TVR, n (%) 15 (2) 3 (1) 1.69 (0.49-5.83) .41
MI, n (%) 17 (3) 4 (2) 1.41 (0.48-4.20) .53
Stroke, n (%) 3 (0) 4 (2) 0.25 (0.06-1.12) .07
Stroke þ TVR þ MI, n (%) 36 (6) 12 (6) 0.99 (0.52-1.92) 1.00
NACE, n (%) 71 (11) 29 (13) 0.82 (0.53-1.27) .37 1.24 (0.76-2.03) .39
MACCE, n (%) 65 (10) 27 (13) 0.81 (0.51-1.26) .35 1.23 (0.73-2.06) .44

Abbreviations: CI, confidence interval; DAPT, dual antiplatelet therapy; HR, hazard ratio; MACCE, major adverse cardiac and cerebrovascular events; MI,
myocardial infarction; NACE, net adverse cardiovascular events; TVR, target vessel revascularization.
aAdjusted for: age, previous MI, hypertension, smoker, treatment strategy, atrial fibrillation, diuretics, DAPT at discharge.

Figure 4. One-year free survival. A, Kaplan-Maier curve for survival
free of net adverse cardiovascular events (NACE; log rank 1.03, P ¼
.31). B, Kaplan-Maier curve for survival free of major adverse cardiac
and cerebrovascular events (MACCE; log rank 1.17, P ¼ .28).
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aAdjusted for: age, previous MI, hypertension, smoker, treatment strategy, atrial fibrillation, diuretics, DAPT at discharge.

Figure 4. One-year free survival. A, Kaplan-Maier curve for survival
free of net adverse cardiovascular events (NACE; log rank 1.03, P ¼
.31). B, Kaplan-Maier curve for survival free of major adverse cardiac
and cerebrovascular events (MACCE; log rank 1.17, P ¼ .28).
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bleeding risk considerations. In fact, when DAPT with ticagre-
lor was not the preferred strategy, clopidogrel was more often
prescribed in women while prasugrel was preferred in men.

Another interesting finding from the present “gender sub-
analysis” of the START registry is that women were less likely
to receive an invasive strategy and, when PCI was performed,
less frequently received DES compared to men. The perception
of the risk of bleeding in women might play a pivotal role in

this therapeutic approach. In fact, women receiving an invasive
strategy have a significantly higher incidence of in-hospital
major bleeding, including access-related complications, com-
pared to men.4,6 Furthermore, although safety and efficacy of
newer generation DES compared to both early-generation DES
and bare-metal stent (BMS) has been proven in a patient-level
pooled analysis comparing stent choice in women, the need of
1-year DAPT with more potent P2Y12-inhibitor to avoid DES
thrombosis might be responsible of BMS choice in order to
reduce the risk of bleeding.24,29

In conclusion, bearing in mind all the potential limitations
inherent to the registry nature of the present study with a rel-
atively low number of patients, we describe, in a real-world
scenario, how the choice of P2Y12 inhibitor (clopidogrel, tica-
grelor or prasugrel) in DAPT might be influenced by gender.
However, our data suggest that the choice of an appropriate
DAPT, tailored to the ischemic and bleeding risk, permits to
obtain a similar clinical outcome, irrespective of gender.
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Impact of Chronic Renal Failure on Ischemic and Bleeding
Events at 1 Year in Patients With Acute Coronary Syndrome
(from the Multicenter START ANTIPLATELET Registry)
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Chronic renal failure (CRF) impairs prognosis in patients with acute coronary syndromes
(ACS); the differential impact of CRF on ischemic and bleeding events in the setting of
ACS is unclear. We explored the predictive role of CRF, identified by different equations
for the glomerular filtration rate estimation, on the occurrence of the composite end point,
including both ischemic cardiovascular and major bleeding (major adverse cardiovascu-
lar and bleeding events [MACBE]) at 1 year, and its components. We accessed each
patients data from 718 participants in the prospective, multicenter, and START ANTI-
PLATELET registry, performed on patients with ACS. The ability to predict the risk of
MACBE was modest and similar for Cockcroft-Gault, MDRD, and CKD-EPI equations
(area under the curves: 0.55, 95% confidence interval [CI] 0.47 to 0.63; 0.53, 95% CI 0.45
to 0.61; 0.54, 95% CI 0.46 to 0.62; respectively, overall p = 0.63). The incidence of MACBE
in patients with CRF was 12.6 versus 7.4 per 100 patients/year in those with preserved
renal function (adjusted odds ratio [OR] 1.80, 1.02 to 3.20, p = 0.045); the absolute excess
in events rate due to CRF was higher for ischemic events (3.5%) than for major bleeding
(2.6%). The increased occurrence of MACBE was even greater in patients with CRF and
concomitant anemia (OR 2.16) and in patients with severe CRF (OR 2.78). In conclusion,
our study indicates that, in patients with ACS, CRF impairs the clinical outcome at
1 year, especially when severe and when is concomitant with anemia. CRF is associated
with greater absolute increase of ischemic events than major bleeding. © 2018 Elsevier
Inc. All rights reserved. (Am J Cardiol 2018;122:936!943)

Chronic renal failure (CRF) is a frequent co-morbidity in
patients with acute coronary syndromes (ACS) where is
associated with impaired clinical outcome1!6; thus, renal
function should be properly evaluated and monitored in
these patients. A simple way to assess renal function is the
use of the estimated glomerular filtration rate (eGFR) equa-
tions, such as Cockcroft-Gault, Modification of Diet in
Renal Disease-4 (MDRD-4), and Chronic Kidney Disease
Epidemiology Collaboration (CKD-EPI). All of these

equations are largely utilized in clinical practice. The Kid-
ney Disease Improving Global Outcomes 2012 Guidelines
recommend in general the use of CKD-EPI, as it seems to
be more precise and to have less bias in comparison with
other equations.7 Nevertheless, studies comparing the spe-
cific ability of those equations to predict the risk of adverse
events in patients with coronary artery disease yielded con-
flicting results.8!18 Various investigations on patients with
ACS demonstrated a greater occurrence of in-hospital and
follow-up cardiovascular events in the subgroup with CRF
at baseline.3!6 This poorer outcome may be due to various
mechanisms, also including a high inflammatory status and
a pro-thrombotic milieu, both predisposing patients with
impaired renal function to athero-thrombotic events.19,20

Moreover, observational data indicated that the rates of
early bleeding events are also prominent in ACS patients
with CRF.2,21!23

To date, no specific investigation, performed in the
background of contemporary treatment strategies for ACS,
explored the correlation between renal function and clinical
outcome using the cumulative incidence of both ischemic
and hemorrhagic complications as outcome measurement.
We evaluated this issue from the population of the START
ANTIPLATELET Registry; here we explored the predic-
tive role of CRF for the occurrence at 1 year of the compos-
ite end point including both major adverse cardiovascular

aDepartment of Cardiovascular Sciences, Campus Bio-Medico Univer-
sity of Rome, Rome, Italy; bArianna Anticoagulazione Foundation, Bolo-

gna, Italy; cDivision of Cardiology, Monaldi Hospital and "Luigi

Vanvitelli" University of Campania, Naples, Italy; dDepartment of

Advanced Biomedical Sciences, School of Medicine, "Federico II" Univer-
sity, Naples, Italy; eDepartment of Medicine, Division of Internal and Car-

diovascular Medicine, University of Perugia, Perugia, Italy; fDepartment

of Cardiothoracic and Vascular Sciences, University Hospital of Padua,

Padua, Italy; gDepartment of Internal Medicine and Medical Specialties,
La Sapienza University of Rome, Rome, Italy; hInstitute of Cardiology,

Catholic University of Rome, Rome, Italy; and iDepartment of Experimen-

tal and Clinical Medicine, Center for Atherothrombotic Diseases, Univer-
sity of Florence, Florence, Italy. Manuscript received February 20, 2018;

revised manuscript received and accepted May 24, 2018.

See page 941 for disclosure information.

*Corresponding author: Tel: +39-06-225411612; fax: +39-06-
225411935.

E-mail address: g.patti@unicampus.it (G. Patti).

0002-9149/© 2018 Elsevier Inc. All rights reserved. www.ajconline.org

https://doi.org/10.1016/j.amjcard.2018.05.049

Am	  J	  Cardiol	  	  2018	  

then entered into the final model of multivariable logistic
regression analysis. Diagnostic tests of the regression
model showed a p value of 0.90 with the Hosmer and
Lemeshow test and of 0.72 with c-statistics. Odds ratios
(OR), 95% confidence interval (CI) and corresponding p
values are presented. All calculations were performed by
the SPSS 12.0 software, with p values <0.05 (2-tailed) con-
sidered significant.

Results

A total of 718 patients from the START-ANTIPLATE-
LET registry having a baseline evaluation of eGFR and a
complete follow-up assessment at 1 year were included and
represent the study population. The prevalence of patients
with renal failure (eGFR < 60 ml/min/1.73 m2) at baseline
was 21% by the Cockcroft-Gault equation, 15% by the
MDRD equation, and 22% by the CKD-EPI equation.
Median eGFR was 89.2 ml/min/1.73 m2 with Cockcroft-
Gault (Interquartile Range (IR) 64.7 to 124.1), 92.6 ml/
min/1.73 m2 (IR 71.1 to 114) with MDRD and 81.5 ml/
min/1.73 m2 (IR 64.0 to 94.4) with CKD-EPI; eGFR
values by the Cockcroft-Gault equation were significantly
correlated with eGFR values by both MDRD (r = 0.87;
p < 0.001) and CKD-EPI (r = 0.81; p < 0.001) equations.
No patient was on dialysis. In the overall population, the
cumulative incidence of MACBE at 1 year was 8.5 per
100 patients/year (61/718 patients). The ability of the
3 equations to predict the risk of MACBE was modest and
similar (Cockcroft-Gault: area under the curve [AUC] 0.55,
95% CI 0.47 to 0.63; MDRD: AUC 0.53, 95% CI 0.45
to 0.61; CKD-EPI: 0.54, 95% CI 0.46 to 0.62; overall
p = 0.63; Figure 1).

As the AUC with the Cockcroft-Gault equation,
although not significantly, was greater, we used this equa-
tion for further evaluations on the impact of CRF on clinical
outcome at 1 year. The distribution of baseline clinical vari-
ables in patients with (N = 151) and without renal failure
(N = 567) is reported in Table 1. Patients with CRF were
older, more frequently were woman, had NSTE-ACS, and
had greater prevalence of cigarette smoking, hypertension,
diabetes mellitus, previous myocardial infarction, concomi-
tant atrial fibrillation, left ventricular dysfunction, and con-
comitant anemia. In the overall population, 83% of patients
received percutaneous coronary intervention for the index
event and 62% a newer P2Y12 inhibitor; however, patients
with CRF less frequently were treated with PCI or a newer
P2Y12 inhibitor versus those without CRF. The incidence
of MACBE at 1 year in patients with CRF was 12.6 versus
7.4 per 100 patients/year in those with preserved renal func-
tion (p = 0.042); multivariable analysis showed that renal
failure was associated with a significantly greater risk of
the composite end point (OR 1.80, 95% CI 1.02 to 3.20,
and p = 0.045; Figure 2). Other independent predictors of
MACBE were woman gender and diabetes mellitus,
whereas use of Ace-inhibitors/sartans and statins during fol-
low-up was protective (Table 2).The increased rates of
MACBE in patients with renal failure were regardless of
clinical presentation for the index event (STEMI, N = 349:
14.5 vs 7.7 per 100 patients/year in patients without renal
failure, OR 2.05, 95% CI 0.89 to 4.69, and p = 0.14; NSTE-
ACS, N=369: 11.2 vs 7.1 per 100 patients/year, OR 1.65,
95% CI 0.74 to 3.66, p = 0.26; p for interaction = 0.70).
Moreover, no significant treatment interaction for the com-
posite end point according to renal function was observed
with prasugrel/ticagrelor versus clopidogrel treatment (p >
0.05). With regard to the components of the composite end

Figure 1. Receiver-operating characteristic curve analysis to assess the ability of the three equations to predict the risk of major adverse cardiovascular and
bleeding events (MACBE) at 1 year. AUC = area under the curve.
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point, patients with CRF showed a greater incidence of both
ischemic events (9.3 vs 5.8 per 100 patients/year in those
with preserved renal function; OR 1.65, 95% CI 0.86 to
3.18, and p = 0.14) and major bleeding complications
(4.6 vs 2.0 per 100 patients/year; OR 2.9, 95% CI 1.11 to
7.71, and p = 0.033; Figure 2). There was a gradient in the
increase of MACBE according to the severity of renal fail-
ure, with adjusted an OR of 1.55 (95% CI 0.80 to 2.98) in
patients with eGFR 30 to 59 ml/min/1.73 m2 (N = 118) and
2.78 (95% CI 1.09 to 7.10) in those with severe renal failure
(N = 33, eGFR <30 ml/min/1.73 m2; Figure 3).

We also evaluated the incidence of the composite end
point in patients with and without CRF according to con-
comitant anemia at baseline and to the type of nephropathy
(related to diabetes or unrelated to diabetes mellitus;
Figure 4). In patients with renal failure, the condition of
anemia contributed to a 43% increased risk of MACBE
(from 10.4% to 14.9%). The presence of diabetes raised the
incidence of MACBE regardless of concomitant renal fail-
ure (12.7% in patients without and 13% in those with renal

failure). Finally, CRF was associated with increased rates
of MACBE regardless of concomitant diabetes (12.4% in
patients without and 13% in those with diabetes).

Discussion

CRF has been independently associated with greater risk
of cardiovascular events after ACS, and this carries a lower
survival.3!6,30 Various factors may explain this poorer out-
come in patients with impaired renal function20,31,32: a
greater prevalence of traditional and nontraditional cardio-
vascular risk factors; oxidative stress, elevated inflamma-
tory status, and endothelial dysfunction leading to more
complex and extensive coronary artery disease; sodium and
volume overload; suboptimal treatments, due to decreased
use of an invasive approach, lower revascularization rates
or complete revascularizations, and reduced utilization of
beneficial drugs, that is, aspirin, b blockers and Ace-inhibi-
tors/sartans. Moreover, a pro-thrombotic status has been
demonstrated in patients with CRF, related to both platelet
dysfunction and pro-coagulant activity. In particular, CRF
has been shown an independent predictor of high on-treat-
ment platelet reactivity after PCI.33 In patients with CRF
there is also a pro-coagulant milieu, due to impaired release
of tissue-type plasminogen activator and increased levels of
plasminogen activator inhibitor type 1 , fibrinogen, von
Willebrand factor, and tissue factor/factor VIIa.34 Patients
with CRF present also an increased risk of bleeding events,
with attendant greater mortality risk. This propensity for
bleeding in patients with CRF has been correlated to differ-
ent mechanisms19: activation of the endogenous fibrinolytic
system; impaired platelet function; prolongation of half-life
and consequent accumulation of antithrombotic agents
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Figure 2. Incidence and related adjusted OR for the composite end pointa and its individual components in patients with and without renal failure by the
Cockcroft-Gault equation. aMajor adverse cardiovascular and bleeding events (MACBE). OR = odds ratio.

Table 2
Independent predictors of MACBE at multivariable analysis

Variable Odds ratio 95% Confidence interval p value

Female gender 1.80 1.02-3.20 0.045

Diabetes mellitus 1.86 1.07-3.23 0.028

Chronic renal failure at
baseline

1.99 1.16-3.41 0.012

Use of ace-inhibitors/

sartans

0.64 0.48-0.97 0.041

Use of statins 0.62 0.44-0.91 0.038

MACBE =major adverse cardiovascular and bleeding events.
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point, patients with CRF showed a greater incidence of both
ischemic events (9.3 vs 5.8 per 100 patients/year in those
with preserved renal function; OR 1.65, 95% CI 0.86 to
3.18, and p = 0.14) and major bleeding complications
(4.6 vs 2.0 per 100 patients/year; OR 2.9, 95% CI 1.11 to
7.71, and p = 0.033; Figure 2). There was a gradient in the
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ure, with adjusted an OR of 1.55 (95% CI 0.80 to 2.98) in
patients with eGFR 30 to 59 ml/min/1.73 m2 (N = 118) and
2.78 (95% CI 1.09 to 7.10) in those with severe renal failure
(N = 33, eGFR <30 ml/min/1.73 m2; Figure 3).
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point in patients with and without CRF according to con-
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(related to diabetes or unrelated to diabetes mellitus;
Figure 4). In patients with renal failure, the condition of
anemia contributed to a 43% increased risk of MACBE
(from 10.4% to 14.9%). The presence of diabetes raised the
incidence of MACBE regardless of concomitant renal fail-
ure (12.7% in patients without and 13% in those with renal

failure). Finally, CRF was associated with increased rates
of MACBE regardless of concomitant diabetes (12.4% in
patients without and 13% in those with diabetes).

Discussion

CRF has been independently associated with greater risk
of cardiovascular events after ACS, and this carries a lower
survival.3!6,30 Various factors may explain this poorer out-
come in patients with impaired renal function20,31,32: a
greater prevalence of traditional and nontraditional cardio-
vascular risk factors; oxidative stress, elevated inflamma-
tory status, and endothelial dysfunction leading to more
complex and extensive coronary artery disease; sodium and
volume overload; suboptimal treatments, due to decreased
use of an invasive approach, lower revascularization rates
or complete revascularizations, and reduced utilization of
beneficial drugs, that is, aspirin, b blockers and Ace-inhibi-
tors/sartans. Moreover, a pro-thrombotic status has been
demonstrated in patients with CRF, related to both platelet
dysfunction and pro-coagulant activity. In particular, CRF
has been shown an independent predictor of high on-treat-
ment platelet reactivity after PCI.33 In patients with CRF
there is also a pro-coagulant milieu, due to impaired release
of tissue-type plasminogen activator and increased levels of
plasminogen activator inhibitor type 1 , fibrinogen, von
Willebrand factor, and tissue factor/factor VIIa.34 Patients
with CRF present also an increased risk of bleeding events,
with attendant greater mortality risk. This propensity for
bleeding in patients with CRF has been correlated to differ-
ent mechanisms19: activation of the endogenous fibrinolytic
system; impaired platelet function; prolongation of half-life
and consequent accumulation of antithrombotic agents
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having renal elimination. Various studies have found an
independent correlation between CRF and occurrence of
early bleeding events after ACS,2,21!23 especially in
patients receiving an invasive strategy,35 whereas scarce
evidence is available on the impact on bleeding events over
the longer term. Moreover, no investigation evaluated the
predictive role of CRF (assessed by different eGFR equa-
tions) on the cumulative incidence of both ischemic and
bleeding events or explored the differential impact of CRF
on future ischemic versus bleeding complications. Finally,
a few data on the topic have been published in the contem-
porary era of a large use of an invasive approach, high pen-
etration of drug-eluting stent and extensive utilization of
the newer, more potent P2Y12 inhibitors for ACS. This
analysis of the prospective, multicenter START ANTI-
PLATELET registry, including patients with ACS, is

consistent with the willingness to address the previously
mentioned unmet needs.

We found that the prevalence of CRF varied from 15%
to 22%, depending on the equation used. However, the abil-
ity of Cockcroft-Gault, MDRD, and CKD-EPI equations for
an independent prediction of the composite end point,
including cardiovascular death, major cardiovascular ische-
mic events, and major bleeding, was similar, but modest;
this was strongly driven by a low positive predictive value
(<15%). We used the Cockcroft-Gault equation, having the
greater AUC for the occurrence of MACBE, to explore the
impact of CRF on 1 year outcome. Our analysis reflects
contemporary practice patterns concerning therapeutic
approaches for ACS patients across cardiology centers with
on-site cath-lab. Overall, PCI was performed in 83% of
patients and ticagrelor/prasugrel were used in 62% of

Odds Ratio
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Figure 3. OR for MACBE in patients with eGFR < 60 ml/min/1.73 m2, eGFR 30-59 ml/min/1.73 m2 and eGFR< 30 ml/min/1.73 m2. eGFR = estimated glo-

merular filtration rate; MACBE =major adverse cardiovascular and bleeding events; OR = odds ratio.
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having renal elimination. Various studies have found an
independent correlation between CRF and occurrence of
early bleeding events after ACS,2,21!23 especially in
patients receiving an invasive strategy,35 whereas scarce
evidence is available on the impact on bleeding events over
the longer term. Moreover, no investigation evaluated the
predictive role of CRF (assessed by different eGFR equa-
tions) on the cumulative incidence of both ischemic and
bleeding events or explored the differential impact of CRF
on future ischemic versus bleeding complications. Finally,
a few data on the topic have been published in the contem-
porary era of a large use of an invasive approach, high pen-
etration of drug-eluting stent and extensive utilization of
the newer, more potent P2Y12 inhibitors for ACS. This
analysis of the prospective, multicenter START ANTI-
PLATELET registry, including patients with ACS, is

consistent with the willingness to address the previously
mentioned unmet needs.

We found that the prevalence of CRF varied from 15%
to 22%, depending on the equation used. However, the abil-
ity of Cockcroft-Gault, MDRD, and CKD-EPI equations for
an independent prediction of the composite end point,
including cardiovascular death, major cardiovascular ische-
mic events, and major bleeding, was similar, but modest;
this was strongly driven by a low positive predictive value
(<15%). We used the Cockcroft-Gault equation, having the
greater AUC for the occurrence of MACBE, to explore the
impact of CRF on 1 year outcome. Our analysis reflects
contemporary practice patterns concerning therapeutic
approaches for ACS patients across cardiology centers with
on-site cath-lab. Overall, PCI was performed in 83% of
patients and ticagrelor/prasugrel were used in 62% of

Odds Ratio
M-H, Fixed, 95% CI OR 95% CI

eGFR <60 ml/min/1.73 m2 1.80 1.02–3.20

0.75 1 2

Decreased risk Increased risk 

2.78 1.09–7.10

0.250 3 4 5 6

eGFR 30-59 ml/min/1.73 m2

eGFR <30 ml/min/1.73 m2

P

0.045

1.55 0.80–2.98 0.19

0.033

Figure 3. OR for MACBE in patients with eGFR < 60 ml/min/1.73 m2, eGFR 30-59 ml/min/1.73 m2 and eGFR< 30 ml/min/1.73 m2. eGFR = estimated glo-

merular filtration rate; MACBE =major adverse cardiovascular and bleeding events; OR = odds ratio.
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Figure 4. Incidence of MACBE according to renal function and concomitant anemia (left panel) or diabetes mellitus (right panel). MACBE =major adverse

cardiovascular and bleeding events.
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Clinical outcomes 277 

The mean follow-up was 335±131 days. Table 3 summarizes the clinical 278 

outcomes during 1-year follow-up. 279 

As shown in Table 3, at follow-up about 7 % of patients died, 4.0 % for 280 

cardiovascular causes. The incidence of re-infarction in this subgroup of 281 

patients was 3.0 % (32/1050). 282 

Table 3: Clinical Outcomes at 1-year follow-up 283 
 284 
 Patients 

(n=1050) 
Total Mortality, n (%)  71 (6.8) 
Cardiovascular Mortality, n 
(%) 

 42 (4.0) 

Target Lesion 
Revascularization, n (%) 

20 (1.9)  

Re-infarction, n (%) 32 (3.0) 
TIA, n (%) 1 (0.09)  
Ischemic Stroke n (%) 9 ( 0.9) 
Peripheral Embolism, n (%) 2 (0.2)  
Hemorrhagic  Complications  

Major Bleeding 19 (2.3) 
TIMI Major, n (%) 15 (1.8)  
TIMI Minor, n (%) 13 (1.6) 
TIMI Minimal, n (%) 24 (2.9) 
GUSTO Severe or Life-
threatening, n (%) 

12 (1.4)  

GUSTO Moderate n (%) 10 (1.2)  
GUSTO Mild, n (%) 30 (3.6) 
ISTH Cerebral,  n (%) 8 (1.0) 
ISTH Gastrointestinal, n 
(%) 

7 (0.8) 

ISTH Loss of Hgb ≥ 2 g/dL, 
n (%) 

1 (0.1) 

ISTH Pericardial, n (%) 1 (0.1) 
ISTH Retroperitoneal, n (%) 1 (0.1) 
Minor Bleeding 71 (8.5) 
 285 
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 302 
Tabella 4 – Incidence rate of clinical outcomes according to antiplatelet treatment at discharge. 303 
 304 
 Monotherapy 

(N=68) 
Aspirin+Clopidogrel 

(N=337) 
Aspirin+Prasugrel 

(N=142) 
Aspirin+Ticagrelor 

(N=503) 
P-Value 

Total Mortality,  
p-years (95%CI) 

0.210 (0.12-0.37) 0.120 (0.08-0.17) 0.037 (0.016-0.17) 0.045 (0.03-0.07) 0.002 

Cardiovascular Mortality,  
p-years (95%CI) 

0.083 (0.056-0.12) 0.053 (0.017-0.16) 0.030 (0.011-0.08) 0.025 (0.014-0.045) 0.003 

Ischaemic events,  
p-years (95%CI) 

0.127 (0.06-0.27) 0.071 (0.046-0.11) 0.053 (0.025-0.11) 0.066 (0.046-0.095) 0.001 

Haemorrhagic events,  
p-years (95%CI) 

0.530 (0.017-0.16) 0.024 (0.012-0.51) 0.015 (0.004-0.06) 0.015 (0.008-0.033) 0.050 

 

 305 
 306 

 307 

 308 

 309 

 310 

 311 

 27 

DISCUSSION 353 

The analysis of the register has documented: 354 

1- the most prevalent P2Y12 inhibitor used in association with aspirin is 355 

ticagrelor independenlty of concomitant risk factors and type of 356 

revascularization; 357 

2- both ticagrelor and prasugrel are associated with a statistically significant 358 

reduced total and cardiovascular mortality at univariate analysis. Kaplan 359 

Meier curves are similar for both groups and significantly diverge with 360 

respect to aspirin alone or aspirin plus clopidogrel; 361 

3- both prasugrel and ticagrelor do not show a significant increased 362 

incidence of major and minor bleedings with respect to clopidogrel; 363 

As regards as the clinical characteristics of ACS, we have registered a 364 

slight higher incidence of STEMI with respect to NSTEMI. Investigators 365 

have defined a priori how to enroll patients: for example, all patients in the 366 

first or second week of the month, in order to eliminate possible selection 367 

bias. For this reason, this datum mirrors the clinical real world. 368 

Accordingly to literature data [7], more than eighty percent of patients 369 

received a percutaneous revascularization: among these, more than 90% 370 

received drug eluting stent implantation. 2.3% of patients underwent 371 

surgical revascularization; and 14.5% was treated by medical therapy 372 

alone. 373 
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Work	  in	  progress…	  

•  Gresele	  P	  :	  	  So`onalisi	  pazien-	  con	  PAD	  	  
•  Pengo	  V:	  rischio	  trombo-co/emorragico	  negli	  anziani	  
•  Calabrò	  P:	  	  so`ostudio	  BMI	  
•  Pa@	  G:	  analisi	  comoridità/indici	  di	  fragilità	  
	  
	  
	  


