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Abstract: The optimal duration of dual antiplatelet therapy (DAT)

after coronary stenting remains poorly define. The aim of this study was

to evaluate the impact of longer than 24 months DAT in patients who

received drug-eluting and bare-metal stents.

A total of 1010 individuals who underwent elective, urgent or

emergency coronary angioplasty with intended stent implantation at

reference or specialized cardiac hospitals were randomized to receive

long-term and short-term DAT to determine the benefits and adverse

effects of long-term DAT. Total of 508 patients were randomized to

long-term and 502 patients to <1 year DAT, and all of them were

followed for more than 36 months for major adverse cardiac

and cerebvascular events and bleeding major adverse cardiac and

cerebvascular events (MACCE)

Mean age of the 1010 patients (364 women and 646 men) was 60

years. Stent reocclusion occurred in 15 patients. Mean Syntax score was

23.00� 5.08 for whole samples, 25.00� 5.27 in 28 patients with

MACCE and 23� 5.00 in 982 patients without MACCE (P¼ 0.057).

According to all specified bleeding definitions, clopidogrel therapy for

>12 months was not associated with a greater risk of hemorrhage. A

regimen of >12 months of clopidogrel therapy in patients who had

received drug-eluting or bare-metal stents did not differ significantly

from a regimen of <12 months on clopidogrel with regard to MACCE.

Long-term DAT might not significantly affect the reduction in the

risk of death from any cause, myocardial infarction, or stroke, and not

associated with minor or major bleeding events.

(Medicine 95(22):e3663)

Abbreviations: AHA = american heart association, ARB =
D, and Javad Kojuri, MD, MS

nonsteroidal antiinflammatory drugs, OM = obtuse marginal, PDA

= posterior descending artery, PLV = posterior LV branch, RCA =

right coronary artery.

INTRODUCTION

I t is predominantly anticipated by previous studies that clo-
pidogrel therapy for a year after bare-metal stenting appears

to be effective in death rate reduction, myocardial infarction,
and stroke by nearly about 30% in patients with non-ST-
segment-elevation acute coronary syndrome.1,2 Long-term clo-
pidogrel therapy has been also recommended to patients who
suffer from acute coronary syndromes, as well as patients who
have undergone coronary stenting.3,4

Numerous studies have been carried out to evaluate the
impact clopidogrel therapy on patients’ recovery; according to
the results derived from mentioned studies and due to American
College of Cardiology/American Heart Association (AHA)
guidelines and European Society of Cardiology clopidogrel
therapy should last for at least a year after drug-eluting stent
implantation procedure.5,6 The mentioned advice is based on
the reasons that delayed vessel healing which may be respon-
sible for late (>30 days) or very late (>1 year) stent thrombosis.
Actually, there is not enough information about different
aspects of mentioned guidelines and recommendations,7 it is
also important to state that observational studies’ findings have
been inconsistent.8–11 This will increase the dilemma when
different stent scaffold, polymers, and active drugs come in to
consideration. Therefore, the optimal dual type of antiplatelet
therapy duration and the risk–benefit ratio for long-term type of
dual antiplatelet therapy (DAT) after percutaneous coronary
interventions (PCIs) still remains uncertain. There is only 1
open-label clinical trial conducted for prolonged DAT at 2
centers which was designed to assess the efficacy and safety
evaluation of prolonging clopidogrel therapy for up to 2 years in
all referred patients who have received a balanced combination
of stents.12,13

To date, the effect of long-term type of clopidogrel therapy
(especially longer than a year) is unknown. This study was
conducted under the goal of determining the effect of long-term
DAT (>1 year) on clinical outcomes (major cardiovascular
events and bleeding) after coronary intervention in a broad all-
comers patient population who received a balanced proportion
of different Food and Drug Administration-approved stents.

METHODS
In this study, 1010 participants, consisting of all patients

who were referred for elective, urgent, or emergency coronary

ded stent implantation at reference or
spitals, were selected randomly to be
receive longer than a year or less, DAT
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for the years 2011 to 2012 based on simple randomization.
Totally 1010 patients received a different type of stent accord-
ing to operator choice (e.g., Xience, Promus, Apolo,
Biomarix, Clearflex, Cypher, Endovear, Infinium, Multi link,
etc.). Random allocation was done to divide patients into 2
groups by specialized personnel blinded to results and all data
gathered in follow-up and analysis, and data analysis also was
done by researchers blinded to group of patients. The
inclusion criteria were broad and any patient with stenosis
more than 70% in any coronary vessel with reference diameter
of more than 2.25 which was suitable for coronary stenting,
was considered as potential case. There was no limitation in
the number of stented lesions, vessels, or, length of stenosis.
Exclusion criteria were allergy to aspirin or clopidogrel,
planned surgery within 6 months of PCI unless the DAT could
be continued throughout the perioperation period, history of
bleeding diathesis, major surgery within 15 days, active
bleeding, previous hemorrhagic stroke in the past 6 months
which contraindicated use of DAT, pregnancy, life expectancy
<24 months, and inability to provide informed consent. No
patient was excluded from the study, based on comorbid
conditions or, age.

According to protocol, all patients received aspirin
(325 mg chewing as a loading dose, then 240 mg for 2 months,
and then 75 mg/d lifelong) and clopidogrel (600 mg orally as a
loading dose, then 75 mg daily for the duration of treatment).

All interventions were performed based on the last guide-
lines, and the final interventional strategy, including adminis-
tration of glycoprotein IIb/IIIa antagonist, predilation, or
postdilation, or the use of intravascular imaging, depended
on operator’s decision.

Patients who have not missed the follow-up sessions,
regardless of their compliance with the assigned treatment
schedule, returned for study visits after 30 days and then every
6 months up to the end of the follow-up period. During follow-
up sessions, occurrence of 2 groups of minor and major adverse
effects were examined and assessed among patients; for
example, intracranial and gastrointestinal hemorrhage, need
for hospitalization because of bleeding, severe bleeding from
the surgical wound, nasal bleeding, hematuria, skin rash,
hemoptysis, or gum bleeding. At each follow-up session, all
patients were asked whether they had compliance with the
medication used in study or not. Any interruption or termination
of treatment as well as the factors affecting the situation were
recorded. To ensure a high rate of adherence to the assigned
study treatment, 2 dedicated and educated nurses were in touch
with each patient monthly using communicative device such as
phones and cell phones.

Numerous significant risk factors and predisposing dis-
orders such as smoking, chronic kidney disease, diabetes mel-
litus, and gastrointestinal disorders have been considered in the
present study. Due to Academic Research Consortium criteria,
secondary end points including each component of the primary
end point, cardiovascular death, the incidence of stent reocclu-
sion and bleeding outcomes were defined.14 The key safety end
point was the rate of bleeding due to TIMI1 criteria and the
Bleeding Score.15 Prespecified analysis of the primary and
secondary end points was done based on age, gender, presence
of diabetes mellitus, type of stent, smoking, clinical presenta-
tions, complexity of lesions, number of treated lesions, and
kidney function. All reported death and their causes were
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recorded and classified as cardiovascular or noncardiovascular
types. The acute myocardial infarction was diagnosed based on
the universal definition.16 Stroke and transient ischemic attacks
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were diagnosed by the use of brain computed tomography
scan and magnetic resonance imaging (as needed) and confir-
mation of neurologist. The composite of death, myocardial
infarction, cerebrovascular accident, and stent restenosis or
thrombosis, proved by angiography, were considered MACCE
and as secondary endpoint, followed by trained personnel by
direct phone contact.

All study end points and bleeding events were confirmed
based on documents collected from each hospital and were
centrally adjudicated by the clinical events committee. Syntax
score has been calculated with the application available from
www.syntaxscore.com.

The present study was approved by the Ethics Committee
of the 2 participating centers independently, participants were
provided with verbal information about the study objectives and
design; then written informed consent was obtained from them
(Figure 1 shows patients allocation).

Statistical Analysis
Categorical variables are reported as frequency and per-

centage, whereas continuous variables are reported as the mean
� standard deviation. Kaplan–Meier method was used to
estimate the cumulative rate of major adverse cardiovascular
events (MACCE), and these mentioned events were compared
with the log-rank test. Cox regression analysis was done with
interaction testing to show whether the effect of DAT duration
on the primary efficacy end point at 2 years was consistent
across important prespecified subgroups. A 2-sided P value of
<0.05 was considered as significant. All analyses were con-
ducted based on the intention-to-treat principle, and were
performed using SPSS software version 14.0.

RESULTS
Totally 1010 patients (363 women and 647 men) partici-

pated in this study. They were recruited and randomized
to receive DAT more or less than a year; 508 patients were
assigned to long-term DAT and 502 patients were assigned to
<1 year DAT by simple randomization. Mean age of the
participants was 60� 10; about 28.0% of the participants had
a history of diabetes mellitus. Nearly 54.65% of the participants
were presented with hypertension (mean BP of 163.95 range of
145–170), 33.56% were smokers, 2.77% had kidney disorders,
1.28% had lung disorders, and 0.49% had liver disorders. About
2.6% of the participants had autoimmune disorders and 6.8% of
them were alcoholics; 5.5% had anemia, 7.2% had peptic ulcer,
and 18.0% had gastritis. More than half of the participants had
multivessel disorders. The patients’ background history is
summarized in Table 1 and the different types of stents which
were used are listed in Table 2.

The most frequent underlying diseases in participants of
the present study included hypertension in 54.65% followed by
hyperlipidemia in 41.78% and diabetes in 28.01%. The most
important nondisease risk factor was smoking in 341 (33.56%)
patients (Table 1).

Stenting was performed for small vessels in 217 (21.48%)
of participants, at vessel bifurcation sites in 351 (34.75%) of
participants, and at an ostial location in 685 (67.82%) of
participants. In 136 of patients (13.46%) participated in the
present study, overlapping stents occurred.

More than half of the participants (601, 59.50%) who
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required angioplasty for 1 vessel, 391 (38.71%) for 2 vessels,
52 (5.10%) for 3 vessels, and in 35 (3.40%) patients angioplasty
was performed in the grafted vessels after coronary artery
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bypass grafting (post-CABG). The size of the vessels through
which stents were inserted and frequency of involved vessels
are demonstrated in Table 3.

Table 4 summarizes the clinical outcomes of DAT lasting
for a year or less and more than a year. No cases of cardiac death
were reported, and solely 2 participants have died of noncardiac
causes. In 1 of the participants, cerebral hemorrhage occurred
23 months after stenting was done. A total of 12 cases of
myocardial infarction occurred, including 5 cases <12 months
after stenting and 7 cases after 12 months. One patient experi-
enced stroke within 12 months of stenting.

Stent thrombosis occurred in 14 patients; in 6 of these cases
the thrombosis occurred within 12 months. Restenting was done
in 9 of the participants before 12 months and in 6 of them after
12 months. Seventeen patients needed stenting for other new

FIGURE 1. Flow chart of patients enrolled in long-term follow-up o
bleeding.
vessels; this was done within 12 months in 8 patients and during
the 2nd or 3rd year in 9 patients. One case of cerebral hemor-
rhage occurred after 12 months. Twenty participants were
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admitted for cardiac problems were observed; 4 patients within
12 months and 16 patients after 12 months.

Among the 1010 participants in the present study, 1
participant died (0.09%) in the 12-month group and in 1
(0.09%) in the >12-month group. Fifteen patients had stent
thrombosis including 6 patients within 12 months, 2 patients
during the 2nd year of the study, and 6 patients after 24
months. Overall, restenting was done for 15 (1.48%) patients
in previously stented vessels, and stenting in another new
vessel was done in 17 (1.63%) patients. Fifteen patients
(1.48%) had vessel calcification at the site of stent imple-
mentation. All of our patients used Plavix (Sanofi Aventis)
during the study. Other drugs used for our patients are listed in
Table 2.

Mean score of Syntax was 23.00� 5.08. MACCE were

al antiplatelet therapy. MACCE¼major cardiovascular events and
recognized in 28 patients. The frequency of AHA class B2 was
21.42% in patients with MACCE and 27.90% in patients with-
out MACCE. Twenty-two (78.57%) of the participants with
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TABLE 2. Major and Minor Clinical Outcomes in the Patients
Who Underwent Long-Term Dual-Antiplatelet Therapy
(MACE)

Clinical Outcomes
and Implications

Frequency
(Total)

More Than
12 mo

Under
12 mo

Myocardial infarction 12 7 5
Stroke 1 0 1
Stent thrombosis 14 8 6
Restenting at previous vessel 15 6 9
Stenting at other vessel 17 9 8
Cerebral hemorrhage 1 1 0
Gastrointestinal bleeding 15 9 6
Hemoptysis 1 0 1
Skin rash 87 14 73
Dark urine 1 0 1
Anemia 2 0 2
Wound bleeding 6 0 6
Major surgery bleeding 4 1 3
Hemartrosis 1 1 0
Bleeding admission 6 2 4
Nasal bleeding 8 3 5
Gum bleeding 7 0 7
Cardiac admission 20 16 4
Noncardiac death 0 0 0

MACE ¼ major adverse cardiac events.

TABLE 1. History and Underlying Diseases in Patients Who
Underwent Long-Term Dual Antiplatelet Therapy

Age, y 60� 10
Body mass index 26.11� 3.95
Sex

Male 647 (64.05%)
Female 363 (35.94%)

Disease history (frequency)
Diabetes 283 (28.01%)
Hypertension 553 (54.75%)
Hyperlipidemia 422 (41.78%)
Smoking 341 (33.76%)
Kidney disease 28 (2.77%)
Lung disease 13 (1.28%)
Liver disease 5 (0.49%)
Stroke 16 (1.584%)
Autoimmune disease 28 (2.77%)
Alcohol 69 (6.80%)
Anemia 56 (5.54%)
Peptic ulcer 73 (7.27%)
Gastritis 192 (19.00%)

Number of involved vessels
1 601 (59.50%)
2 391 (38.71%)
3 52 (5.10%)
Post-CABG 35 (3.40%)

CABG ¼ coronary artery bypass grafting.

TABLE 3. Frequency of Stent Types and Used Drugs in the
Patients Who Underwent Long-Term Dual-Antiplatelet
Therapy

Used Stent
Type Frequency (%) Used Drugs Frequency (%)

Apolo 13 (1.28%) Aspirin 975 (96.53%)
Biomarix 23 (2.27%) Atorvastatin 993 (98.31%)
Clearflex 5 (0.49%) Nitrocantin 721 (71.38%)
Clearstream 1 (0.09%) ACE 216 (21.38%)
Cypher 31 (3.06%) ARB 306 (30.29%)
Driver 1 (0.09%) Gliben 109 (10.79%)
Endeavor 9 (0.89%) NSAIDs 3 (0.29%)
Eucatax 1 (0.09%) Warfarin 3 (0.29%)
Infinium 28 (2.77%) Metformin 131 (12.97%)
Integrity 1 (0.09%) Insulin 26 (2.57%)
Liberte 9 (0.89%)
Magic 1 (0.09%)
Microdriver 1 (0.09%)
Multilink 2 (0.18%)
Nobori 247 (24.45%)
Promus 309 (30.59%)
Resoloute 6 (0.54%)
Skylor 18 (0.90%)
Superlimus 7 (0.06%)
Taxcore 2 (0.18%)
Taxus 30 (2.90%)
Vision 8 (0.7%)
Volo 3 (0.27%)
Xience 243 (24.05%)
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MACCE and 708 (72.09%) of the participants without MACCE
were categorized as AHA class C. Mean score of Syntax was
25.00� 5.27 in patients with MACCE, and this score was not
significantly different compared to patients without MACCE
(P¼ 0.057; Table 5).

DISCUSSION
Coronary stenting induces an inflammatory response in

targeted vessel’s intima which causes in stent restenosis. In
order to overcome this important issue, drug-eluting stent was
invented which decreases inflammatory response and
decreases neointimal hyperplasia. This decrease in inflamma-
tory response impairs repair and prohibits natural endothelial
coverage of stents, and exposes blood to uncovered stent and
increases chance of stent thrombosis and new cardiac
events.7,11 The time of intimal repair and decrease in chance
of stent thrombosis depend on type of stent, active drug,
polymers, and other technical and intrinsic factors which were
not clearly discovered. This mandates long-term DAT to
overcome this disaster, but the optimal duration of DAT still
not definitely defined due to vast majority of different results
in prior studies.7,11

In the present study, as a prospective real life protocol,
patients with unstable and stable coronary artery disease were
treated by different types of stent, with different polymers and

ACE ¼ adverse cardiac event.
structures, which makes very different population that affects
outcomes. There was no significant benefit associated with
the continued use of clopidogrel plus aspirin compared to

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.



TABLE 5. Comparison of AHA Class and Syntax Score in
Patients With and Without MACE and Major Risk Factors

MACEþ MACE� Total

MACE 28 (2.77%) 982 (97.22%) 1010
AHA class

(frequency)
B2 6 (21.42%) 274 (27.90%) 280 (27.72%)
C 22 (78.57%) 708 (72.09%) 730 (72.27%)

Syntax score,
mean�SD

25.00� 5.27 23.00� 5.00 P¼ 0.057

Diabetes 12 (42.85%) 271 (27.59%)
Hypertension 20 (71.42%) 533 (54.27%)
Hyperlipidemia 18 (64.28%) 404 (41.14%)
Smoking 12 (42.85%) 329 (33.50%)

AHA ¼ American Heart Association, MACCE ¼ major adverse

TABLE 4. Characteristics of Involved Vessels Needed Stents

Involved
Vessel Minimum Maximum Mean�SD

LAD, n¼ 792 Diameter 0.75 4.00 2.86� 0.29
Length 8.00 40.00 31.17� 6.84

LCX1, n¼ 212 Diameter 2.00 4.00 2.75� 0.32
Length 10.00 38.00 21.72� 8.34

RCA, n¼ 316 Diameter 2.50 4.00 3.07� 0.36
Length 1.50 39.00 27.15� 9.19

D, n¼ 48 Diameter 2.50 6.00 2.76� 0.82
Length 11.00 38.00 16.38� 6.78

PDA, n¼ 8 Diameter 2.00 3.50 2.62� 0.28
Length 9.00 38.00 20.94� 9.45

PLV, n¼ 9 Diameter 2.00 3.00 2.59� 0.29
Length 10.00 16.00 13.75� 2.33

OM, n¼ 76 Diameter 2.50 3.50 2.66� 0.26
Length 9.00 38.00 19.79� 7.75

RAMUS, n¼ 9 Diameter 2.50 3.00 2.61� 0.17
Length 12.00 28.00 15.44� 4.81

LAD¼ left anterior descending, LCX¼ left circumflex, OM¼ obtuse
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clopidogrel therapy for 1 year, followed by aspirin alone, in
reducing the incidence of MACCE. In 1 study, clopidogrel
therapy for 2 years resulted in a significant increase in the
number of significant bleeding episodes,17 which required
medical or surgical procedures, or packed-cell transfusion.
Other studies demonstrated that 9 to 12 months use of DAT
decreases the incidence of MACCE compared to a 1-month
regimen after bare-metal stent implantation.1,2,12 However,
potentially there was a bias in the results of these studies,
conducted more than 10 years ago, by differences in the
pretreatment regimen between 2 groups. Therefore,
their relevance to current practice is unclear. Numerous
observational studies9,10 showed positive effect of prolong
clopidogrel therapy for at least a year after drug-eluting
stent implantation; however, other researches failed to confirm
their findings.8,11,18

Because the benefits of long-term DAT may not depend on
type of coronary stents,1,2 the more than 2-year clopidogrel use
has been examined in different studies. In some studies,
ischemic and bleeding events were too infrequent, to be ana-
lyzed precisely and give to valid conclusions.7 There was a
significant difference between the findings of Park et al7 and our
findings for bleeding which may simply reflect the small
number of hemorrhagic events reported in mentioned study.

Cerebrovascular accidents as well as major bleeding
events have not been increased in patients who received pro-
longed dual type of antiplatelet therapy for more than a year.
This result is different from the findings of the previous study.7

Minor and major bleeding events were not consistently more
frequent in our patients who received dual type of antiplatelet
therapy for more than a year.

The Syntax score was used to score and grade the coronary
anatomy in terms of the number of lesions and their functional
impacts, location, and complexity.19 Higher scores demon-

marginal, PDA¼ posterior descending artery, PLV¼ posterior LV
branch, RCA¼ right coronary artery, SD¼ standard deviation.
strated more complex conditions, greater therapeutic challenges
and also a worse prognosis in patients who are revascularized by
PCIs.20 Higher Syntax scores were obtained by patients with a

Copyright # 2016 Wolters Kluwer Health, Inc. All rights reserved.
larger number of involved vessels and those who had more
clinical outcomes after stent insertion.

The frequency of AHA class C in patients with MACCE
was higher than in patients without MACCE, whereas AHA
class B2 was more frequent in patients without MACCE. The
Syntax score, however, was not significantly higher in patients
with MACCE. The frequency of major risk factors in patients
with MACCE was much higher than in patients without
MACCE. Some studies reported that MACCE were more
prevalent in patients with a history of diabetes,21,22 smoking,23

hypertension, and hyperlipidemia.24

Our results are in line with recently published systematic
review of effect of DAT for more than 12 months, which
demonstrated that DAT for more than 12 months does not
decrease MACCE in bare-metal and drug-eluting stents,25

another recently published article conducted in over 9000
patients revealed different results.13 There are many different
articles with different results which were recently published26–

30 some in favor and some against use of long-term DAT, which
may dictates further studies to clarify this important issue. The
differences in type of patient enrollment, spectrum of patients’
baseline criteria, type of stent, their polymers, and many other
factors should be controlled to reach a common consensus.
There are newly innovatory approaches to change polymers and
micro RNA therapies which may shed new light to this com-
plex.31,32

CONCLUSION
The present study demonstrated that the long-term use of

dual type of antiplatelet therapy for 2 years or more did not
significantly decrease the risk of death from any causes or
reasons, myocardial infarction, or cerebrovascular events com-
pared to clopidogrel for a year which were solely followed by
aspirin. Long-term DAT was not significantly associated with
minor or major bleeding events.

Advantages
This study included a large number of patients and these

cardiac events, SD ¼ standard deviation.
patients were followed for more than 24 months. In addition, a
large number of clinical parameters were evaluated as long as
the study has been conducting.
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Limitations
This is a prospective randomized cohort study which

enrolled real-world patients with current routine drug-eluting
stents and had the same drawback of prior studies which
included different types of stents and, however, this is added
to prior literature the safety of long-term DAT, it mandates
further studied to compare different types of stent and polymer
with sophisticated evaluation of re-endothelialization. No
placebo therapy or similar drug was used instead of clopidogrel
so the effects of different pharmacological treatments could not
be compared.

ACKNOWLEDGMENTS

The authors express their gratitude to faculty members of
research of Baghiatollah University and the Education Devel-
opment Center of Shiraz University of Medical Sciences for
their support and funding. We would also like to thank K.
Shashok (AuthorAID in the Eastern Mediterranean), Dr Sezane
Haghpanah, and Shirin Ghanavati for improving the use of
English in the mentioned manuscript and data analysis.

REFERENCES

1. Mehta SR, Yusuf S, Peters RJ, et al. Effects of pretreatment with

clopidogrel and aspirin followed by long-term therapy in patients

undergoing percutaneous coronary intervention: the PCI-cure study.

Lancet. 2001;358:527–533.

2. Steinhubl SR, Berger PB, Mann JT III et al. Early and sustained

dual oral antiplatelet therapy following percutaneous coronary

intervention: a randomized controlled trial. JAMA. 2002;288:2411–

2420.

3. Kushner FG, Hand M, Smith SC, et al. 2009 focused updates: ACC/

AHA guidelines for the management of patients with ST-elevation

myocardial infarction (updating the 2004 guideline and 2007 focused

update) and ACC/AHA/SCAI guidelines on percutaneous coronary

intervention (updating the 2005 guideline and 2007 focused update)

a report of the American College of Cardiology Foundation/

American Heart Association task force on practice guidelines. J Am

Coll Cardiol. 2009;54:2205–2241.

4. Van de Werf F, Bax J, Betriu A, et al. Management of acute

myocardial infarction in patients presenting with persistent ST-

segment elevation the task force on the management of ST-segment

elevation acute myocardial infarction of the European Society of

Cardiology. Eur Heart J. 2008;29:2909–2945.

5. King SB, Smith SC, Hirshfeld JW, et al. 2007 focused update of the

ACC/AHA/SCAI 2005 guideline update for percutaneous coronary

intervention a report of the American College of Cardiology/

American Heart Association task force on practice guidelines: 2007

writing group to review new evidence and update the ACC/AHA/

SCAI 2005 guideline update for percutaneous coronary intervention,

writing on behalf of the 2005 writing committee. Circulation.

2008;117:261–295.

6. Wijns W, Kolh P, Danchin N, et al. Guidelines on myocardial

revascularization the task force on myocardial revascularization of

the European Society of Cardiology (ESC) and the European

Association for Cardio-Thoracic Surgery (EACTS). Eur Heart J.

2010;31:2501–2555.

7. Park S-J, Park D-W, Kim Y-H, et al. Duration of dual antiplatelet

therapy after implantation of drug-eluting stents. N Engl J Med.

2010;362:1374–1382.

Dadjou et al
8. Airoldi F, Colombo A, Morici N, et al. Incidence and predictors of

drug-eluting stent thrombosis during and after discontinuation of

thienopyridine treatment. Circulation. 2007;116:745–754.

6 | www.md-journal.com
9. Eisenstein EL, Anstrom KJ, Kong DF, et al. Clopidogrel use and

long-term clinical outcomes after drug-eluting stent implantation.

JAMA. 2007;297:159–168.

10. Pfisterer M, Brunner-La Rocca HP, Buser PT, et al. Late clinical

events after clopidogrel discontinuation may limit the benefit of

drug-eluting stents: an observational study of drug-eluting versus

bare-metal stents. J Am Coll Cardiol. 2006;48:2584–2591.

11. Schulz S, Schuster T, Mehilli J, et al. Stent thrombosis after drug-

eluting stent implantation: incidence, timing, and relation to dis-

continuation of clopidogrel therapy over a 4-year period. Eur Heart

J. 2009;30:2714–2721.

12. Valgimigli M, Campo G, Percoco G, et al. Randomized comparison

of 6- versus 24-month clopidogrel therapy after balancing anti-

intimal hyperplasia stent potency in all-comer patients

undergoing percutaneous coronary intervention: design and rationale

for the prolonging dual-antiplatelet treatment after grading stent-

induced intimal hyperplasia study (prodigy). Am Heart J. 2010;

160:804–811.

13. Mauri L, Kereiakes DJ, Yeh RW, et al. Twelve or thirty months of

dual antiplatelet therapy after drug-eluting stents. N Engl J Med.

2014;371:2155–2166.

14. Cutlip DE, Windecker S, Mehran R, et al. Clinical end points in

coronary stent trials a case for standardized definitions. Circulation.

2007;115:2344–2351.

15. Serebruany VL, Atar D. Assessment of bleeding events in clinical

trials—proposal of a new classification. Am J Cardiol. 2007;99:288–

290.

16. Thygesen K, Alpert JS, White HD. Universal definition of myocar-

dial infarction. J Am Coll Cardiol. 2007;50:2173–2195.

17. Hicks KA, Stockbridge NL, Targum SL, et al. Bleeding academic

research consortium consensus report the food and drug administra-

tion perspective. Circulation. 2011;123:2664–2665.

18. Kimura T, Morimoto T, Nakagawa Y, et al. Antiplatelet therapy and

stent thrombosis after sirolimus-eluting stent implantation. Circula-

tion. 2009;119:987–995.

19. Sianos G, Morel M-A, Kappetein AP, et al. The Syntax score: an

angiographic tool grading the complexity of coronary artery disease.

EuroIntervention. 2005;1:219–227.

20. Capodanno D, Di Salvo ME, Cincotta G, et al. Usefulness of the

Syntax score for predicting clinical outcome after percutaneous

coronary intervention of unprotected left main coronary artery

disease. Circulation. 2009;2:302–308.
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