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Munich, Germany; 3St Antonius Hospital, Nieuwegein, Netherlands; 4Universitäts-Herzzentrum Freiburg – Bad Krozingen, Bad Krozingen, Germany; 5Shenyang Northern Hospital,
Shenyang, China; 6University Hospital Leuven, Leuven, Belgium; 7Herzzentrum der Segeberger Kliniken Gruppe, Bad Segeberg, Germany; 8Helios Klinikum Wuppertal, Witten/Herdecke
University, Wuppertal, Germany; 9Aarhus University Hospital, Aarhus N, Denmark; 10Krankenhaus Landshut-Achdorf, Landshut, Germany; 11Universitätsklinikum Goettingen,
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Background In patients receiving aspirin, the optimal duration of clopidogrel therapy after drug-eluting stent (DES) implantation
remains unclear.

Methods This multicentre, randomized, double-blind, placebo-controlled trial tested the hypothesis that in patients undergoing
DES implantation, 6 months of clopidogrel is non-inferior to 12 months in terms of clinical outcomes. At 6 months
after DES implantation, patients on clopidogrel were randomly assigned to either a 6-month period of placebo or an add-
itional 6-month period of clopidogrel. The primary endpoint was the composite of death, myocardial infarction, stent
thrombosis, stroke, and thrombolysis in myocardial infarction major bleeding at 9 months after randomization.

Results Owing to slow recruitment and low event rates, the trial was stopped prematurely after enrolment of 4005 of 6000
planned patients. Of 4000 patients included in the final analysis, 1997 received 6 months of clopidogrel and 2003 received
12 months. The primary endpoint occurred in 29 patients (1.5%) assigned to 6 months of clopidogrel and 32 patients
(1.6%) assigned to 12 months, observed difference 20.1%, upper limit of one-sided 95% confidence interval (CI)
0.5%, limit of non-inferiority 2%, Pfor noninferiority ,0.001. Stent thrombosis was observed in five patients (0.3%) assigned
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to 6 months of clopidogrel and three patients (0.2%) assigned to 12 months; hazard ratio (HR) 1.66, 95% CI: 0.40–6.96,
P ¼ 0.49. Thrombolysis in myocardial infarction major bleeding was observed in 4 patients (0.2%) assigned to 6 months
clopidogrel and 5 patients (0.3%) assigned to 12 months; HR 0.80, 95% CI: 0.21–2.98, P ¼ 0.74.

Conclusions In the present trial, characterized by low event rates, we did not observe a significant difference in net clinical outcome
between 6 and 12 months of clopidogrel therapy after DES implantation. However, the results of the trial must be con-
sidered in view of its premature termination and lower than expected event rates.

The trial is registered with ClinicalTrials.gov, Identifier: NCT00661206.
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Keywords Clopidogrel † Double-blind † Dual antiplatelet therapy † Drug-eluting stent † Randomized trial †

Stent thrombosis

Background
Patients undergoing percutaneous coronary intervention (PCI) with
stent implantation require dual antiplatelet therapy (DAPT) with
acetylsalicylic acid indefinitely and an ADP-receptor antagonist for
a prescribed period.1 The introduction of drug-eluting stents (DES)
for coronary intervention has resulted in improvement in overall clin-
ical outcomes compared with treatment with bare metal stents.2,3

However concern exists regarding a small but significant increase
in the incidence of stent thrombosis late after intervention with
DES.4,5 To mitigate this risk general consensus exists that patients
treated with DES require a longer duration of DAPT, though the
optimal duration of clopidogrel therapy in this setting remains poorly
defined.

Uncertainty with regard to the recommended duration of clopido-
grel after DES implantation is also reflected in differing guideline
recommendations in Europe and the USA. While in patients with
stable coronary artery disease a course of 6 months of clopidogrel
is considered sufficient according to the European Guidelines,6 at
least 12 months of clopidogrel is recommended by US Guidelines.7

In recent years a number of clinical trials have examined the issue
of DAPT duration after DES implantation.8 –13 These trials differed
in the durations of clopidogrel in the study and control groups—
ranging from 3 to 12 months vs. 12–24 months, respectively. On
the other hand a common feature of all trials was the absence of
a double-blind design. A meta-analysis of randomized trial data
showed no advantage of longer duration DAPT in terms of reducing
ischaemic endpoints but a clear signal for an increased bleeding risk
with DAPT extension14 and a recent randomized trial reported
similar findings when therapy duration was extended beyond 12
months.15

We designed a multicentre, randomized, double-blind, placebo-
controlled trial in order to assess whether in patients with DES
implantation 6 months of DAPT are non-inferior to 12 months of
DAPT in terms of clinical outcome.

Methods

Study design
ISAR-SAFE is an investigator-initiated, international, multicentre, rando-
mized, double-blind, placebo-controlled trial. The authors are solely re-
sponsible for the design, conduct, data analyses as well as drafting and

editing of the manuscript and its final content. Full details of the trial
rationale and design have previously been published.16

Patient population
Patientswere recruitedat40 studycentresworldwide. A listof participat-
ing centres and investigators is provided in the Supplementary material
online, Appendix. We included patients with written informed consent
that were receiving clopidogrel therapy at 6 (21/+2) months after
DES implantation due to symptoms or signs of coronary artery disease,
i.e. even patients with acute coronary syndrome (ACS) at the index-PCI.
Major exclusion criteria were age ≤18 years, patients with clinical symp-
toms or proof of ischaemia and/or angiographic lesions requiring revas-
cularization, previous stent thrombosis, DES implantation in the left
main coronary artery, myocardial infarction during the 6 months after
DES implantation, malignancies or other comorbid conditions with a life-
expectancy of ,1 year or that may result in protocol noncompliance,
planned major surgery within the next 6 months with the need to discon-
tinue antiplatelet therapy, active bleeding, bleeding diathesis, history
of intracranial bleeding, oral anticoagulation and knownallergy or intoler-
ance of the study medication. The study was approved by the Ethics
Committee of each participating centre.

Randomization
Patients meeting the eligibility criteria were randomly assigned in a 1:1
ratio to either a 6-month period of placebo (total length of clopidogrel
therapy after DES implantation: 6 months) or to an additional 6-month
period of clopidogrel (total length of clopidogrel therapy after DES im-
plantation: 12 months). Sealed opaque envelopes containing a computer-
generated sequence with randomly permuted block lengths were used.
Separate block randomization was performed for each participating
centre.

Study treatment
At 6 months after PCI, study participants received further 6 months of
either identical appearing tablets of placebo or 75 mg clopidogrel
(Plavix&). After 6 months, study medication was stopped and it was
not recommended to start with open-label clopidogrel again. Concomi-
tant medication consisted of 81–200 mg of acetylsalicylic acid. Other
medication was prescribed at the discretion of the treating physician.

Follow-up
All the patients were scheduled to undergo clinical follow-up at 30 days,
6, and 9 months after randomization by telephone, letter, or office visit.
At any follow-up time point, patients were asked about the occurrence
of adverse events and their compliance to the study medication.
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Endpoints and definitions
The primary endpoint is the composite of death, myocardial infarction,
stent thrombosis (definite or probable), stroke, or thrombolysis in myo-
cardial infarction (TIMI) major bleeding at 9 months after randomization,
i.e. 15 months after the index intervention.

The reason for choosing 9 months and not 6 months after randomiza-
tion for the evaluation of the primary endpoint were concerns about the
potential existence of a rebound phenomenon after clopidogrel discon-
tinuation, which could have created an imbalance in favour of the
12-month clopidogrel group.

Secondary endpoints are the individual components of the primary
endpoint. The definitions of death and stent thrombosis were based on
the recommendations of the Academic Research Consortium (ARC).17

The definition of myocardial infarction and major bleeding was adapted
from the TIMI study group. Thrombolysis in myocardial infarction
major bleeding was defined as intracranial bleeding or clinically significant
overt sign of haemorrhage associated with a drop in haemoglobin of
≥50 g/L (or an absolute drop in haematocrit of at least 15% when haemo-
globin was not available). Acute coronary syndrome was defined as
unstable angina (troponin-negative), non-ST-segment elevation myocar-
dial infarction or ST-segment elevation myocardial infarction.

The diagnosis of stroke required confirmation by computed tomo-
graphy, magnetic resonance imaging, or pathological confirmation.
A detailed description of the endpoint definitions has previously been
published.16 Bleeding events were also classified according to the Bleed-
ing Academic Research Consortium (BARC) criteria.18 All events were
adjudicated and classified by an event adjudication committee whose
members were unaware of the assigned treatment.

Data management and monitoring
Data were collected and analysed at the ISAResearch Center in Munich,
Germany. Monitoring was performed for German, Danish, and Swiss
sites which together contributed 77% of the enrolled patients (63% of
the studycentres). The trial wasmonitoredby the Münchner Studienzen-
trum in Germany, Qmed Consulting ApS in Denmark and Renate Schick
(Freelancer) in Switzerland.

Statistical considerations
The trial was designed to test the hypothesis that a 6-month duration of
clopidogrel therapy after DES implantation is non-inferior to a 12-month
therapy duration in terms of clinical outcome. Sample size calculation was
based on the following assumptions: incidence of the primary end-point
of 10% in both groups (estimated difference 0%),19 margin of non-
inferiority of +2% (relative +20%), power of 80%, and a one-sided
a-level of 0.05. Thus, the 6-month group would be considered non-
inferior to the 12-month group if the upper 95% CI of the difference in
the incidence of the primary endpoint does not exceed the pre-specified
2% limit. This relative 20% limit of non-inferiority was chosen under the
consideration that any difference above this limit would be clinically rele-
vant. With these assumptions, enrolment of 2800 patients per group was
required. To compensate for potential losses to follow-up, it wasplanned
to enrol a total of 6000 patients. Sample size calculation was performed
with nQuery Advisor (Statistical Solutions, Cork, Ireland).

A protocol amendment before the completion of the study required
an interims analysis after enrolment of two-thirds of the patients. The
blinded analysis showed lower than expected overall event rates. This
finding—along with slow recruitment—induced the Data Safety Moni-
toring Board and Steering Committee to recommend termination of re-
cruitment at a sample size of 4000 patients.

Categorical variables were summarized using frequencies and pro-
portions and compared using the x2 test or Fisher’s exact test, as

appropriate. Continuous data were summarized using mean+ standard
deviation or median (25th, 75th percentiles) and compared using Stu-
dent’s t-test or non-parametric Wilcoxon rank-sum test, respectively.

The main analysis was performed by testing for non-inferiority of 6
months clopidogrel in terms of the primary endpoint at 9 months after
randomization, i.e. 15 months after DES implantation. The test was
one-sided and an alpha level of 0.05 was considered statistically sig-
nificant. Non-inferiority testing was performed with EquivTest, version
1.0 (from Statistical solutions). The CI was calculated based on the
method of Hauck and Anderson.20

After non-inferiority testing, all subsequent comparisons were done
with superiority testing and a two-sided alpha level of 0.05 [using the soft-
ware R (version 2.15.2), The R Foundation for StatisticalComputing]. Cu-
mulative event rates were calculated by the use of the Kaplan–Meier
method and a Cox proportional hazards model was used for the com-
parisonof the two studygroups.The primaryend-point wasalso assessed
in pre-specified subgroups defined by age, gender, presence of diabetes
mellitus, clinical presentation with ACS at the time of DES implantation,
complexity of the treated lesion and left ventricular function. All analyses
were performed in a blinded manner regarding the randomly assigned
treatment. Unblinding of the study groups was done after completion
of the statistical analyses regarding the primary and secondary endpoints.

Results

Patients and procedures
Between October 2008 and April 2014, a total of 4005 patients were
enrolled in the trial, 1998 patients were randomly assigned to 6
months of clopidogrel and 2007 patients to 12 months. Figure 1 sum-
marizes the study flow. Five patients (1 assigned to 6 months of
clopidogrel and 4 assigned to 12 months of clopidogrel) withdrew
their consent immediately or were excluded by the treating physician
before taking any study medication and were not included in the final
analysis.

Table 1 summarizes the baseline clinical and demographic charac-
teristics according to treatment allocation to 6 months of clopidogrel
or 12 months. Angiographic and procedural characteristics at the
time of index intervention are shown in Table 2. Overall 1601 patients
(40%)presentedwith anACSat the index intervention. Table3 shows
the medication patients were receiving at the time of randomization.

Premature discontinuation of the study drug was recorded in
12.7% of the patients assigned to 6 months of clopidogrel and
13.9% of the patients assigned to 12 months of clopidogrel (P ¼
0.24).

Clinical outcomes
Thirty-seven patients (14 assigned to 6 months of clopidogrel and 23
assigned to 12 months) withdrew their consent for continued study
participation after initiation of the study drug with agreement to the
use of their data up to the time point of withdrawal. The median time
interval to withdrawal was 105 (IQR 26–270) days.

Clinical follow-up at 9 months was available for all but 262
patients, 127 assigned to 6 months of clopidogrel (6.4%) and 135
patients (6.9%) assigned to 12 months of clopidogrel; P ¼ 0.59. In
patients within incomplete 9-month follow-up, the median duration
of follow-up was 199 (IQR 181–231) days. A total of 55 patients
(1.4%), 30 patients assigned to 6 months of clopidogrel and 25
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patients assigned to 12 months of clopidogrel, had a follow-up
shorter than 6 months (P ¼ 0.51).

Clinical outcomes according to the study group are reported in
Table 4. Overall, the incidence of events was lower than expected.
At 9 months, the composite primary endpoint of death, myocardial
infarction, stent thrombosis, stroke, or major bleeding was observed
in 29 patients (1.5%) assigned to 6 months of clopidogrel and 32
patients (1.6%) assigned to 12 months of clopidogrel (observed dif-
ference 20.1%, upper limit of one-sided 95% confidence interval
(CI) 0.5%; upper limit of one-sided 97.5% CI 0.6%; Pnoninferiority

,0.001, HR 0.91, 95% CI: 0.55–1.50, Pfor superiority ¼ 0.70 (graphical
representation of primary endpoint shown in Figure 2). Regarding the
secondary endpoints, 8 patients (0.4%) assigned to 6 months of clo-
pidogrel and 12 patients (0.6%) assigned to 12 months of clopidogrel
died within 9 months; HR 0.66, 95% CI: 0.27–1.63, P ¼ 0.37. There
were 8 cases of definite stent thrombosis, 5 (0.3%) in patients
assigned to 6 months of clopidogrel and 3 (0.2%) in patients assigned
to 12 months of clopidogrel (HR 1.66, 95% CI: 0.40–6.96, P ¼ 0.49).
The rates of myocardial infarction and stroke were low and compar-
able in both study groups [myocardial infarction: 13 patients (0.7%)
vs. 14 patients (0.7%); HR 0.93, 95% CI: 0.44–1.97, P ¼ 0.85 and
stroke: 7 patients (0.4%) vs. 5 (0.3%); HR 1.40, 95% CI 0.44–4.41,
P ¼ 0.57. The composite of death, myocardial infarction, stent throm-
bosis, or stroke is shown in Figure 3.

Figure 1 Study flow diagram.

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 1 Baseline clinical and demographic
characteristics at the time of randomization

Six months
clopidogrel
(n 5 1997)

Twelve months
clopidogrel
(n 5 2003)

Age, years 67.2 (59.3–73.3) 67.2 (59.1–73.7)

Female 386/1997 (19.3) 391/2003 (19.5)

Arterial hypertension 1797/1994 (90.1) 1830/2001 (91.5)

Hypercholesterolaemia 1747/1996 (87.5) 1748/2001 (87.4)

Diabetes mellitus 495/1996 (24.8) 484/2001 (24.2)

Insulin requiring 158/1996 (7.9) 157/2001 (7.8)

Family history 707/1935 (36.5) 680/1907 (35.7)

Smoking status

Active smoker 292/1996 (14.6) 306/1999 (15.3)

Former smoker 703/1996 (35.2) 719/1999 (36.0)

History of prior myocardial
infarction

516/1995 (25.9) 491/2001 (24.5)

History of prior coronary
artery bypass graft

152/1970 (7.7) 149/1976 (7.5)

Body mass index, kg/m2 27.2 (24.9–30.1) 27.5 (24.9–30.4)

Data are shown as number (percentage) or median (inter-quartile range).
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Thrombolysis in myocardial infarction major bleeding was
observed in four patients (0.2%) assigned to 6 months of clopidogrel
and in five patients (0.3%) assigned to 12 months of clopidogrel, HR
0.80, 95% CI: 0.21–2.98, P ¼ 0.74; Figure 4. There was a numerically
lower rate of TIMI minor bleeding in patients receiving 6 months of
clopidogrel [two patients (0.1%) vs. eight patients (0.4%), HR 0.25,
95% CI: 0.05–1.17, P ¼ 0.08]. Bleeding according to BARC ≥class
2 was observed in 20 patients (1.0%) assigned to 6 months

clopidogrel and 40 patients (2.0%) assigned to 12 months clopidogrel
(P ¼ 0.01; Figure 5).

We specifically looked at the effects of study drug discontinuation
in the 12-month group on the occurrence of ischaemic outcomes. At
6 months after randomization, the composite of death, myocardial
infarction, stent thrombosis, or stroke was observed in 19/1997
patients (1%) in the 6-month group and 20/2003 patients (1%) in
the 12-month group, HR 0.95, 95% CI: 0.51–1.78, P ¼ 0.88. From

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

Table 2 Angiographic and procedural characteristics at the time of index intervention

Six months clopidogrel (n 5 1997) Twelve months clopidogrel (n 5 2003)

Clinical presentation

Stable angina 969/1994 (48.6) 956/2001 (47.8)

Unstable Angina 429/1994 (21.5) 438/2001 (21.9)

Non-ST-segment elevation myocardial infarction 207/1994 (10.4) 203/2001 (10.1)

ST-segment elevation myocardial infarction 158/1994 (7.9) 166/2001 (8.3)

Silent ischaemia 218/1994 (10.9) 227/2001 (11.3)

Arrhythmia 13/1994 (0.7) 11/2001 (0.6)

Reduced left ventricular- ejection fraction (,55%) 476/1850 (25.7) 505/1876 (26.9)

Number of diseased vessels

1 772/1996 (38.7) 765/2002 (38.2)

2 609/1996 (30.5) 616/2002 (30.8)

3 615/1996 (30.8) 621/2002 (31.0)

Multivessel disease 1224/1996 (61.3) 1237/2002 (61.8)

Target vessel

Left anterior descending coronary artery 794/1997 (39.8) 812/2003 (40.6)

Left circumflex coronary artery 528/1997 (26.4) 480/2003 (24.0)

Right coronary artery 636/1997 (31.8) 682/2003 (34.0)

Left main coronary artery 9/1997 (0.5) 3/2003 (0.2)

Bypass graft 30/1997 (1.5) 26/2003 (1.3)

Lesion characteristics

Complex lesiona 837/1977 (42.3) 903/1984 (45.5)

Chronic total occlusion 155/1995 (7.8) 148/1998 (7.4)

Bifurcation lesion 384/1994 (19.3) 383/1998 (19.2)

Vessel size, mm 3.00 (2.75–3.50) 3.00 (2.75–3.50)

Multilesion intervention 749/1997 (37.5) 754/2003 (37.6)

Drug-eluting stent type

Early generation paclitaxel-eluting stent 44/1996 (2.2) 46/2003 (2.3)

Early generation sirolimus-eluting stent 176/1996 (8.8) 156/2003 (7.8)

New generation sirolimus-eluting stent 323/1996 (16.2) 326/2003 (16.3)

Everolimus-eluting stent 948/1996 (47.5) 988/2003 (49.3)

Zotarolimus-eluting Stent

Zotarolimus-eluting Endeavor Stent 85/1996 (4.3) 76/2003 (3.8)

Zotarolimus-eluting Resolute Stent 227/1996 (11.4) 218/2003 (10.9)

Biolimus-eluting stent 165/1996 (8.3) 171/2003 (8.5)

Bioresorbable everolimus-eluting stent 10/1996 (0.5) 5/2003 (0.3)

Bare metal stent 8/1996 (0.4) 6/2003 (0.3)

Drug-coated balloon 8/1996 (0.4) 9/2003 (0.4)

Plain balloon angioplasty 2/1996 (0.1) 2/2003 (0.1)

Number of stents 1.67+0.95 1.69+0.97

Total stented length, mm 28 (18–43) 28 (18–43)

Data are shown as number (percentage), mean+ standard deviation or median (inter-quartile range).
aType B2 or C according to the modified American College of Cardiology/American Heart Association classification.
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6 to 9 months after randomization, i.e. within 3 months after study
drug discontinuation in the 12 month group, 7/1941 patients (0.4%)
assigned to 6 months clopidogrel and 10/1945 patients (0.5%)
assigned to 12 months clopidogrel suffered from this composite
ischaemic outcome, HR 0.70, 95% CI: 0.27–1.83, P ¼ 0.57.

Also in patients presenting with an ACS at the index PCI, there was
no significant increase in ischaemic events within the 3 months after

clopidogreldiscontinuation in the 12-monthclopidogrel group. From
6 to 9 months after randomization, the composite ischaemic out-
come was observed in 5/774 patients (0.7%) assigned to 6 months
clopidogrel and 5/777 patients (0.7%) assigned to 12 months clopido-
grel, HR 1.0, 95% CI: 0.29–3.44, P ¼ 0.995.

Results of the pre-specified and post hoc subgroup analysis are
shown in Figure 6. There was a significant interaction between age
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Table 3 Medication at randomization

Six months clopidogrel (n 5 1997) Twelve months clopidogrel (n 5 2003)

Acetylsalicylic acid 1997/1997 (100) 2002/2003 (99.95)a

Beta-blocker 1662/1997 (83.2) 1679/2003 (83.8)

ACE inhibitorb 1183/1997 (59.2) 1200/2003 (59.9)

Angiotensin II receptor blocker 450/1996 (22.5) 457/2001 (22.8)

Calcium antagonist 437/1996 (21.9) 445/2003 (22.2)

Diuretic 688/1995 (34.5) 702/2003 (35.0)

Proton pump inhibitor 525/1978 (26.5) 508/1984 (25.6)

Statin 1897/1997 (95.0) 1890/2003 (94.4)

Data are shown as number (percentage).
aACE inhibitor denotes angiotensin-converting enzyme inhibitor.
bOne patient in the 12 months dual antiplatelet therapy group was not on acetylsalicylic acid but on cilostazol.
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Table 4 Clinical outcomes at 9 months

Six months
clopidogrel
(n 5 1997)

Twelve months
clopidogrel (n 5 2003)

HR (95% CI) P-value

Primary endpoint

The composite of death, myocardial infarction, definite, or
probable stent thrombosis, stroke or TIMIa major bleeding

29 1.5% (0.9–2.0%) 32 1.6% (1.1–2.2%) ,0.001#

Secondary endpoints

Death 8 0.4% (0.1–0.7%) 12 0.6% (0.3–1%) 0.66 (0.27–1.63) 0.37

Myocardial infarction 13 0.7% (0.3–1.0%) 14 0.7% (0.3–1.1%) 0.93 (0.44–1.97) 0.85

Definite or probable stent thrombosis 5 0.3% (0–0.5%) 4 0.2% (0–0.4%) 1.25 (0.33–4.65) 0.74

Stroke 7 0.4% (0.1–0.6%) 5 0.3% (0–0.5%) 1.40 (0.44–4.41) 0.57

TIMIa major Bleeding 4 0.2% (0–0.4%) 5 0.3% (0–0.5%) 0.80 (0.21–2.98) 0.74

Composite of death, myocardial infarction, definite or probable
stent thrombosis or stroke) 26 1.3% (0.8–1.8%) 30 1.5% (1.0–2.1%) 0.87 (0.51–1.47) 0.59

Definite stent thrombosis 5 0.3% (0–0.5%) 3 0.2% (0–0.3%) 1.66 (0.40–6.96) 0.49

TIMIa minor bleeding 2 0.1% (0–0.2%) 8 0.4% (0.1–0.7%) 0.25 (0.05–1.17) 0.08

TIMIa major or minor bleeding 6 0.3% (0.1–0.5%) 13 0.7% (0.3–1.0%) 0.46 (0.18–1.21) 0.12

BARCb bleeding 27 1.4% (0.9–1.9%) 55 2.8% (2.1–3.5%) 0.49 (0.31–0.77) 0.002

Class 1 11 20

Class 2 15 24

Class 3a 1 11

Class 3b 4 8

Class 3c 1 3

Class 5 0 1

Blood transfusion 3 9

Data are shown as numbers and percentages. Percentages and their respective CI correspond to Kaplan–Meier estimates.
aTIMI denotes thrombolysis in myocardial infarction, bBARC denotes Bleeding Academic Research Consortium #P-value from the non-inferiority analysis.
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Figure 2 Primary composite endpoint of death, myocardial infarction, stent thrombosis, stroke or thrombolysis in myocardial infarction major
bleeding at 9 months in the two study groups of 6 and 12 months clopidogrel therapy.

Figure 3 Composite of death, myocardial infarction, stent thrombosis or stroke at 9 months in the two study groups of 6 and 12 months clopido-
grel therapy.
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and treatment effect regarding the primary endpoint (P ¼ 0.03 for
interaction). In patients with an age of 67.2 years or older, the inci-
dence of the primary endpoint tended to be lower with 6 months
of clopidogrel, HR 0.60, 95% CI: 0.31–1.13, whereas in patients
younger than 67.2 years, therewas a trend in favour of 12 months clo-
pidogrel, HR 2.02, 95% CI: 0.81–4.99. Of note, this benefit was driven
by ischaemic events. In patients ≥67.2 years, the composite of death,
myocardial infarction, stent thrombosis or stroke occurred in 13/999
patients (1.3%) assigned to 6 and 24/1002 patients (2.5%) assigned to
12 months, HR 0.52, 95% CI: 0.27–1.06, whereas in patients ,67.2
years, the composite of death, myocardial infarction, stent throm-
bosis or stroke occurred in 13/998 patients (1.3%) assigned to 6
months clopidogrel and 6/1001 (0.6%) assigned to 12 months clopi-
dogrel, HR 2.18, 95% CI: 0.83–5.74; Pfor interaction ¼ 0.02). The nu-
merical difference was mostly generated from cases who incurred
myocardial infarction or died. Regarding bleeding complications,
in patients aged ≥67.2 years TIMI major bleeding was observed in
3/999 patients (0.3%) assigned to 6 months clopidogrel and 3/1002
patients (0.3%) assigned to 12 months clopidogrel, HR 1.0, 95% CI:
0.2–4.9. In patients younger than 67.2 years, 1/998 patients (0.1%)
assigned to 6 months clopidogrel and 2/1001 patients (0.2%) assigned
to 12 months clopidogrel suffered from TIMI major bleeding, HR
0.50, 95% CI: 0.05–5.53; Pfor interaction ¼ 0.64).

We also performed post hoc subgroup analyses according to
stent generation, presence or absence of monitoring, premature

discontinuation of study medication, and current smoking. Results
are also shown in Figure 6.

Discussion
This randomized, double-blind, placebo-controlled trial compared
outcomes between patients treated with 6 months vs. 12 months
of clopidogrel after DES implantation. The main finding of the ISAR-
SAFE trial, characterized by low event rates, was that we did not find a
significant difference with 6 months clopidogrel compared with 12
months clopidogrel in terms of net clinical outcome—the composite
of death, myocardial infarction, stent thrombosis, stroke, and major
bleeding at 9 months after randomization (15 months after DES im-
plantation). However, due to lower than expected event rates and
early termination the results of the trial must be interpreted with
caution.

In the present trial, the rates of clinical events were significantly
lower than those assumed in the study protocol. In fact this has
also been a feature of earlier clinical trials examining this issue.8,21

A number of reasons might be proposed to explain this finding.
First, it seems likely that predominantly low-risk patients were
included. In contrast to most previous trials on DAPT duration,
patients were randomly assigned to treatment strategy at 6 months
after DES implantation—i.e. at the time the two treatments actually
started to differ—rather than at the time of the index intervention.

Figure 4 Thrombolysis in myocardial infarction major bleeding at 9 months in the two study groups of 6 and 12 months clopidogrel therapy.
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This method enables optimal assessment of the relative contribution
of both treatment durations, as it avoids dilution of treatment effects
due to the influence of early events at a time were both groups were
actually receiving the same therapy. However, this results in the
exclusion of higher-risk patients who had events within the first 6
months. Moreover, the fact that patients had to present to hospital
at 6 months after intervention in order to be assessed for eligibility
may have introduced additional selection bias favouring inclusion of
lower-risk patients. Second, there may have been an inherent reluc-
tance of treating physicians to enrol patients in a study that includes
the possibility of allocation to a shorter duration of DAPT. This is
reflected in the slower than expected recruitment and the early ter-
mination of enrolment. This also likely resulted in the inclusion of
patients perceived to be at lower risk of adverse events. Third,
while the assumptions for the event rates were based on data from
patients treated with early generation DES, the trial mainly enrolled
patients treated with newer generation DES, with only 11% of patients
having received treatment with early generation DES. Newer gener-
ation stents have been shown to be associated with lower rates of
adverse clinical events in general, and stent thrombosis in particular,
when compared with early generation devices.22,23

Although therewasnosignificantdifference in theprimaryendpoint
between centres that were monitored (1.6%) and thosewithout mon-
itoring (1.2%, P ¼ 0.36; also see Figure 6), it is difficult to distinguish

between the impact of monitoring and centre variability in the slight
numerical difference in outcomes.

We performed a post hoc sample size calculation with the actually
observed incidence of the combined primary endpoint of 1.6% in the
12-monthgroupandapplied the same relativemargin of non-inferiority
of 20% for assessing non-inferiority of the 6-month group. With a
power of 80% and a one-sided a-level of 0.05 the required sample
size increased to .40 000 patients.

The main finding of the ISAR-SAFE trial was that we did not find
a significant difference in net clinical outcome with 6 months of clo-
pidogrel compared with 12 months of therapy. The results are in line
with the recently published ITALIC study.21 Regarding the choice of
the primary endpoint, two features deserve further mention. First,
the use of net clinical endpoints to capture both ischaemic and bleed-
ing events in a single composite endpoint is sometimes questioned.
Indeed, it must be acknowledged that drawing definitive conclusions
from studies of treatments that have opposite effects on ischaemic
and bleeding complications is inherently challenging. However, net
clinical outcome better reflects mortality and morbidity, the preven-
tion of which remains the main goal of clinical trials on cardiovascular
treatment. Moreover, as both bleeding and ischaemic events have
been shown to be strong and independent predictors of long-term
mortality after PCI,24 we believe that the use of net clinical outcome
is appropriate in this setting. Second, the time point of assessment

Figure 5 Bleeding class ≥2 According to the Academic Research Consortium Definition at 9 Months in the two study groups of 6 and 12 months
clopidogrel therapy.
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for the primary endpoint was defined at 9 months after enrolment (or
3 months after the completion of the study treatment). The rationale
for this choice was based on concerns regarding a potential for
a clustering of ischaemic events after discontinuation of clopidogrel
due to a so-called rebound phenomenon.19 Subsequent platelet func-
tion and clinical studies failed to support these concerns.25,26 In fact in
our study we found that results at 6 months after enrolment were con-
cordant with those at the time point of the primary analysis.

Examination of the individual components of the primary endpoint
revealed similar rates of both ischaemic and bleeding events in the
two treatment groups. In terms of ischaemic events the composite
of death, myocardial infarction, stent thrombosis, and stroke
was low and similar in both groups. Although the results of our

trial must be interpreted cautiously in light of the above-mentioned
limitations, these data are consistent with earlier studies com-
paring shorter duration vs. longer duration of DAPT after DES
implantation 8 –13,15 and in linewith anumberof recent meta-analyses
of clinical trials.14,27

In terms of bleeding events, we also failed to detect a significant
difference in major bleeding between the two treatment groups.
Nevertheless, more sensitive and recent measures of bleeding
assessment such as BARC showed an increased risk with 12-month
clopidogrel, which might also have prognostic impact.28 The finding
in relation to major bleeding is somewhat at odds with prior
data14,27 though the dilution of expected differences in bleeding
events between the two groups might also be related to the time

Figure6 Incidenceof theprimaryendpoint in subgroups. *Complex lesionsweredefinedas typeB2orC lesions according to themodifiedAmeri-
can College of Cardiology/American Heart Association classification. **Study monitoring of centres.
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point of randomization at 6 months after treatment, and the conse-
quent exclusion of higher bleeding risk patients.

The results of the trial were consistent across pre-specified sub-
groups of gender, diabetes mellitus, ACS, complex lesion morphology,
and left ventricular function. However, there was a significant inter-
action between age and treatment effect regarding net clinical out-
come, suggesting a benefit with shorter duration of clopidogrel
therapy in older and longer duration in younger patients. While this
finding might be considered as hypothesis-generating interpretation
of differences in subgroups is challenging especially in trials with no
evidence of treatment effect in the overall population. In relation to
stent type implanted at baseline, although there is good evidence
that newer generation DES are superior to earlier generation DES in
terms of efficacy and safety23 we were not able to find an interaction
between DES generation and treatment effect in the post hoc subgroup
analysis. This may be related to the low number of earlier generation
DES in this study as well as to the overall low event rates.

A notable feature of our trial is that 40% of patients enrolled had
a diagnosis of ACS at the time of the index intervention. Indeed
the enrolment of these patients is in line with prior randomized
trials that tested a reduced duration of clopidogrel therapy after
DES,9 –11 although current guidelines in both Europe and the USA
recommend a 12-month therapy irrespective of type of stent
received.6,7 However, no interaction for treatment effect was seen
for patients with ACS. Yet, these data cannot serve as a source of evi-
dence to support reduction of the duration of DAPT in these
patients.

Our study has some important additional limitations. First, clopido-
grel was the only ADP-receptor antagonist investigated in our study.
Accordingly, results may not be generalized to patients treated with
newer, more potent ADP-receptor antagonists. Second, our trial
was not designed to assess the risks and benefits of DAPT duration
beyond 12 months. A previous open-label, randomized trial did not
find a benefit of an extension of DAPT compared with aspirin alone
in patients who were on DAPT and event free at 12 months after
DES implantation in terms of cardiac death or myocardial infarction.8

However, the large-scale, randomized, double-blind, placebo-
controlled DAPT study which evaluated the extension of DAPT
from 12 to 30 months showed a significant reduction in stent throm-
bosis and major adverse cardiac and cerebrovascular events but an
increased risk of bleeding with prolonged therapy. Yet, the interpret-
ationof the resultswasmade difficult by thefindingof ahigherall-cause
mortality in the latter group.29

Moreover, several DES have received CE mark approval for DAPT
durations of 1 or 3 months. The value of this shorter DAPT duration
was not addressed in the ISAR-SAFE trial. Finally,we used a one-sided
a-level of 0.05 and we acknowledge that the use of an a-level of
0.025 would have been more conservative.

In conclusion, in this international, multicentre, randomized,
double-blind, placebo-controlled trial, characterized by low event
rates, we did not observe a significant difference between 6 and 12
months of clopidogrel after DES implantation regarding net clinical
outcome, the composite of death, myocardial infarction, stent
thrombosis, stroke, and major bleeding. However, the results of
the trial must be considered in view of its premature termination
and lower than expected event rates.

Supplementary material
Supplementary material is available at European Heart Journal online.
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S. Schulz-Schüpke et al.1262

 by guest on O
ctober 13, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/lookup/suppl/doi:10.1093/eurheartj/ehu523/-/DC1
http://eurheartj.oxfordjournals.org/


Neumann FJ, Richter DJ, Schauerte P, Sousa Uva M, Stefanini GG, Taggart DP,
Torracca L, Valgimigli M, Wijns W, Witkowski A, Authors/Task Force m. 2014
ESC/EACTS 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)Developed with
the special contribution of the European Association of Percutaneous Cardiovascu-
lar Interventions (EAPCI). Eur Heart J 2014;35:2541–2619.

7. Levine GN, Bates ER, Blankenship JC, Bailey SR, Bittl JA, Cercek B, Chambers CE,
Ellis SG, Guyton RA, Hollenberg SM, Khot UN, Lange RA, Mauri L, Mehran R,
Moussa ID, Mukherjee D, Nallamothu BK, Ting HH, American College of Cardiology
F, American Heart Association Task Force on Practice G, Society for Cardiovascular
A, Interventions. 2011 ACCF/AHA/SCAI Guideline for Percutaneous Coronary
Intervention. A report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines and the Society for Cardiovas-
cular Angiography and Interventions. J Am Coll Cardiol 2011;58:e44–122.

8. Park SJ, Park DW, Kim YH, Kang SJ, Lee SW, Lee CW, Han KH, Park SW, Yun SC,
Lee SG, Rha SW, Seong IW, Jeong MH, Hur SH, Lee NH, Yoon J, Yang JY, Lee BK,
Choi YJ, Chung WS, Lim DS, Cheong SS, Kim KS, Chae JK, Nah DY, Jeon DS,
Seung KB, Jang JS, Park HS, Lee K. Duration of dual antiplatelet therapy after implant-
ation of drug-eluting stents. N Engl J Med 2010;362:1374–1382.

9. Valgimigli M, Campo G, Monti M, Vranckx P, Percoco G, Tumscitz C, Castriota F,
Colombo F, Tebaldi M, Fuca G, Kubbajeh M, Cangiano E, Minarelli M, Scalone A,
Cavazza C, Frangione A, Borghesi M, Marchesini J, Parrinello G, Ferrari R, Prolonging
Dual Antiplatelet Treatment After Grading Stent-Induced Intimal Hyperplasia Study
I. Short- versus long-term duration of dual-antiplatelet therapy after coronary stent-
ing: a randomized multicenter trial. Circulation 2012;125:2015–2026.

10. Kim BK, Hong MK, Shin DH, Nam CM, Kim JS, Ko YG, Choi D, Kang TS, Park BE,
Kang WC, Lee SH, Yoon JH, Hong BK, Kwon HM, Jang Y, Investigators R. A new
strategy for discontinuation of dual antiplatelet therapy: the RESET Trial (REal
Safety and Efficacy of 3-month dual antiplatelet Therapy following Endeavor
zotarolimus-eluting stent implantation). J Am Coll Cardiol 2012;60:1340–1348.

11. Gwon HC, Hahn JY, Park KW, Song YB, Chae IH, Lim DS, Han KR, Choi JH, Choi SH,
Kang HJ, Koo BK, Ahn T, Yoon JH, Jeong MH, Hong TJ, Chung WY, Choi YJ, Hur SH,
Kwon HM, Jeon DW, Kim BO, Park SH, Lee NH, Jeon HK, Jang Y, Kim HS. Six-month
versus 12-month dual antiplatelet therapy after implantation of drug-eluting stents:
the Efficacy of Xience/Promus Versus Cypher to Reduce Late Loss After Stenting
(EXCELLENT) randomized, multicenter study. Circulation 2012;125:505–513.

12. Feres F, Costa RA, Abizaid A, Leon MB, Marin-Neto JA, Botelho RV, King SB III,
Negoita M, Liu M, de Paula JE, Mangione JA, Meireles GX, Castello HJ Jr,
Nicolela EL Jr, Perin MA, Devito FS, Labrunie A, Salvadori D Jr, Gusmao M,
Staico R, Costa JR Jr, de Castro JP, Abizaid AS, Bhatt DL, for the OTI. Three vs.
twelve months of dual antiplatelet therapy after zotarolimus-eluting stents: the OP-
TIMIZE randomized trial. JAMA 2013;310:2510–2522.

13. Colombo A, Chieffo A, Frasheri A, Garbo R, Masotti M, Salvatella N, Oteo
Dominguez JF, Steffanon L, Tarantini G, Presbitero P, Menozzi A, Pucci E, Mauri J,
Cesana BM, Giustino G, Sardella G. Second generation drug-eluting stents implant-
ation followed by six versus twelve-month - dual antiplatelet therapy-the SECURITY
Randomized Clinical Trial. J Am Coll Cardiol 2014;64:2086–2097.

14. Cassese S, Byrne RA, Tada T, King LA, Kastrati A. Clinical impact of extended dual
antiplatelet therapy after percutaneous coronary interventions in the drug-eluting
stent era: a meta-analysis of randomized trials. Eur Heart J 2012;33:3078–3087.

15. Collet JP, Silvain J, Barthelemy O, Range G, Cayla G, Van Belle E, Cuisset T, Elhadad S,
Schiele F, Lhoest N, Ohlmann P, Carrie D, Rousseau H, Aubry P, Monsegu J,
Sabouret P, O’Connor SA, Abtan J, Kerneis M, Saint-Etienne C, Beygui F, Vicaut E,
Montalescot G, for the Ai. Dual-antiplatelet treatment beyond 1 year after
drug-eluting stent implantation (ARCTIC-Interruption): a randomised trial. Lancet
2014;384:1577–1585.

16. Byrne RA, Schulz S, Mehilli J, Iijima R, Massberg S, Neumann FJ, ten Berg JM,
Schomig A, Kastrati A. Rationale and design of a randomized, double-blind, placebo-
controlled trial of 6 versus 12 months clopidogrel therapy after implantation of a
drug-eluting stent: the Intracoronary Stenting and Antithrombotic Regimen: Safety
And EFficacy of 6 Months Dual Antiplatelet Therapy After Drug-Eluting Stenting

(ISAR-SAFE) study. Am Heart J 2009;157:620–4 e2.
17. Mauri L, Hsieh WH, Massaro JM, Ho KK, D’Agostino R, Cutlip DE. Stent thrombosis

in randomized clinical trials of drug-eluting stents. N Engl J Med 2007;356:
1020–1029.

18. Mehran R, Rao SV, Bhatt DL, Gibson CM, Caixeta A, Eikelboom J, Kaul S, Wiviott SD,
Menon V, Nikolsky E, Serebruany V, Valgimigli M, Vranckx P, Taggart D, Sabik JF,
Cutlip DE, Krucoff MW, Ohman EM, Steg PG, White H. Standardized bleeding defi-
nitions for cardiovascular clinical trials: a consensus report from the Bleeding Aca-
demic Research Consortium. Circulation 2011;123:2736–2747.

19. Ho PM, Peterson ED, Wang L, Magid DJ, Fihn SD, Larsen GC, Jesse RA, Rumsfeld JS.
Incidence of death and acute myocardial infarction associated with stopping clopido-
grel after acute coronary syndrome. JAMA 2008;299:532–539.

20. Hauck WW, Anderson S. A comparison of large sample confidence interval methods
for the difference of two binomial probabilities. Am. Stat. 1986;40:318–322.

21. Gilard M, Barragan P, Noryani AA, Noor HA, Majwal T, Hovasse T, Castellant P,
Schneeberger M, Maillard L, Bressolette EE, Wojcik J, Delarche N, Blanchard D,
Jouve B, Ormezzano O, Paganelli F, Levy G, Sainsous J, Carrie D, Furber A,
Berland J, Darremont O, Le Breton H, Lyuycx-Bore A, Gommeaux A, Cassat C,
Kermarrec A, Cazaux P, Druelles P, Dauphin R, Armengaud J, Dupouy P,
Champagnac D, Ohlmann P, Endresen KK, Benamer H, Kiss RG, Ungi I, Boschat J,
Morice MC. Six-month versus 24-month dual antiplatelet therapy after implantation
of drug eluting stents in patients non-resistant to aspirin: ITALIC, a randomized
multicenter trial. J Am Coll Cardiol 2014; doi:10.1016/j.jacc.2014.11.008. [Epub
ahead of print].

22. Raber L, Magro M, Stefanini GG, Kalesan B, van Domburg RT, Onuma Y,
Wenaweser P, Daemen J, Meier B, Juni P, Serruys PW, Windecker S. Very late cor-
onary stent thrombosis of a newer-generation everolimus-eluting stent compared
with early-generation drug-eluting stents: a prospective cohort study. Circulation
2012;125:1110–1121.

23. Tada T, Byrne RA, Simunovic I, King LA, Cassese S, Joner M, Fusaro M, Schneider S,
Schulz S, Ibrahim T, Ott I, Massberg S, Laugwitz KL, Kastrati A. Risk of stent throm-
bosis among bare-metal stents, first-generation drug-eluting stents, and second-
generation drug-eluting stents: results from a registry of 18,334 patients. JACC Cardi-
ovasc Interv 2013;6:1267–1274.

24. Ndrepepa G, Berger PB, Mehilli J, Seyfarth M, Neumann FJ, Schomig A, Kastrati A.
Periprocedural bleeding and 1-yearoutcome afterpercutaneous coronary interven-
tions: appropriateness of including bleeding as a component of a quadruple end
point. J Am Coll Cardiol 2008;51:690–697.

25. Fiedler KA, Mehilli J, Kufner S, Schlichting A, Ibrahim T, Sibbing D, Ott I, Schunkert H,
Laugwitz KL, Kastrati A, Schulz S. Randomised, double-blind trial on the value of
tapered discontinuation of clopidogrel maintenance therapy after drug-eluting stent
implantation. Intracoronary Stenting and Antithrombotic Regimen: CAUTION inDis-
continuing Clopidogrel Therapy--ISAR-CAUTION. Thromb Haemost 2014;111:
1041–1049.

26. Sibbing D, Stegherr J, Braun S, Mehilli J, Schulz S, Seyfarth M, Kastrati A, von
Beckerath N, Schomig A. A double-blind, randomized study on prevention and ex-
istence of a rebound phenomenon of platelets after cessation of clopidogrel treat-
ment. J Am Coll Cardiol 2010;55:558–565.

27. Stefanini GG, Siontis GC, Cao D, Heg D, Juni P, Windecker S. Short versus long dur-
ation of DAPT after DES implantation: a meta-analysis. J Am Coll Cardiol 2014;64:
953–954.

28. Ndrepepa G, Schuster T, Hadamitzky M, Byrne RA, Mehilli J, Neumann FJ,
Richardt G, Schulz S, Laugwitz KL, Massberg S, Schomig A, Kastrati A. Validation
of the Bleeding Academic Research Consortium definition of bleeding in patients
with coronaryartery disease undergoing percutaneous coronary intervention. Circu-
lation 2012;125:1424–1431.

29. Mauri L, Kereiakes DJ, Yeh RW, Driscoll-Shempp P, Cutlip DE, Steg PG,
Normand SL, Braunwald E, Wiviott SD, Cohen DJ, Holmes DR Jr., Krucoff MW,
Hermiller J, Dauerman HL, Simon DI, Kandzari DE, Garratt KN, Lee DP, Pow TK,
Lee PV, Rinaldi MJ, Massaro JM, the DSI. Twelve or 30 Months of Dual Antiplatelet
Therapy after Drug-Eluting Stents. N Engl J Med 2014;371:2155–2166.

ISAR-SAFE 1263

 by guest on O
ctober 13, 2016

http://eurheartj.oxfordjournals.org/
D

ow
nloaded from

 

http://eurheartj.oxfordjournals.org/


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile ()
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.5
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo false
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
    /Courier
    /Courier-Bold
    /Courier-BoldOblique
    /Courier-Oblique
    /Helvetica
    /Helvetica-Bold
    /Helvetica-BoldOblique
    /Helvetica-Oblique
    /Symbol
    /Times-Bold
    /Times-BoldItalic
    /Times-Italic
    /Times-Roman
    /ZapfDingbats
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 175
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50286
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG2000
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 175
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50286
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG2000
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 20
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 175
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.50286
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


