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＜Menu＞

• Skytree Registry

> Data at the time of non-cardiac surgery

• STOPDAPT Trial

> 3 months DAPT prospective registry

• STOPDAPT2 Trial

> RCT (1 month DAPT vs 12 months DAPT)
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22% of Patients Require Non-Cardiac Surgery 

in 3 years following PCI in Japan !!



JAMA. 2013;310(14):1462-1472.

22% of Patients Require Non-Cardiac Surgery 

in 2 years following PCI in USA !!



Therefore, PCI operators should pay 

careful attention to  the patients at the 

time of non-cardiac surgery 

However, there are some previous 

reports in the era of 1st generation DES 

…..



Problem of 1st generation DES

Late Stent Thrombosis at the time of Surgery



Summary of Patients
1 2 3 4

Index 
Presentatn

UAP VF arrest VF arrest SAP

Age 63 73 43 62

Vessel RCA LAD LCx LAD

Stent PES PES SES * SES *

Size 3.0x16 3.5x16 3.0x33 3.0x18

Reason Elective bladder 
polyp resection

Elective 
hemicolectomy for 

Ca
Pt decision

Elective 
colonoscopy & 
polypectomy

Sx AMI AMI AMI AMI
Stopped ASA, 
days

5 7 14 4

Months after 
Stent 
Implantation

11.5 14.5 12 11

* Also had BMS implanted in another vessel that was patent at repeat angiography

LATE STENT THROMBOSIS



Patient 2: Index

Baseline: 
Concentric 
lesion in 
proximal 
LAD

031204

041154

3.5x16mm 

PES

LATE STENT THROMBOSIS



Patient 2: LAST 14.5 months later

Aspirin stopped 

for resection of 

colon cancer

1 week later: 

Acute MI

Thrombus 

+++ visible 

after wire 

passage

LATE STENT THROMBOSIS



New generation DES such as Xience

less stent thrombosis in network meta-analysis
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Kolandaivelu, K. et al. Circulation 2011;123:1400-1409

CoCr EES showed the least thrombogenicity among the 3 groups 
(thin BMS, thick BMS, Xience V) in ex vivo experiment

Probably due to biocompatibility of fluoropolymer





Joner, EuroPCR 2014



＜Personal Thought＞

DES with thromboresistant durable polymer entire 

coating and thin struts, such as Xience, is 

considered to be beneficial at the time of non-

cardiac surgery.
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PURPOSE

To investigate incidence of stent thrombosis and  

major adverse cardiovascular events at the time 

of non-cardiac surgery in patients with cobalt 

chrome EES (Xience™,Promus™, Xience

Prime™, Xience Xpedition™) who require 

cessation of antiplatelet agents.



STUDY PATIENTS

(1) Inclusion Criteria
✓ Patients with cobalt chrome EES (Xience™,Promus™, 

Xience Prime™, Xience Xpedition™) who require 
cessation of antiplatelet drug. 

(2) Exclusion Criteria
✓ Patients with DES except for cobalt chrome EES
(Patients with prior BMS or POBA are allowed)
(3) Patient enrollment should be performed prior to non-
cardiac surgery (prospective design)

The study was sponsored by Abbott Vascular Japan.

The data management was performed by Cardiocore Japan.



ENDPOINT

(1) Primary Endpoint
✓ MACE (cardiac death, MI, revascularization (PCI or CABG)) at 30 days 

after surgery

(2) Secondary Endpoints
✓ Following events after surgery or 30days after surgery
✓ Death (cardiac death, non-cardiac death)
✓ MI
✓ Stroke (cerebral infarct, hemorrhagic stroke)
✓ Cardiac arrest
✓ Stent Thrombosis (based on ARC definition)
✓ Revascularization (PCI, CABG)
✓ Hemorrhagic event
※ 30days follow up is to be clinical visits, but telephone interview is 

also allowed.
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Patient Characteristics (1)

Patients 135

Age (years) 71.8 ± 8.6

Height (cm) 162.5± 8.5

Weight (kg) 61.9± 11.1

BMI 23.7± 3.3

Number of Prior PCI 1.7± 0.9

Number of CoCr EES implanted 1.9± 1.2
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N = 135 N %

Current Tobacco Use 69 56%

Diabetes 63 47%

Diet Therapy 13 10%

Oral Agent 44 33%

Insulin 6 4%

Dyslipidemia 111 82%

Hypertension 106 79%

Family History of CAD 23 17%

Prior MI 46 34%

Patient Characteristics (2)
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N = 135 N %

Aspirin 107 79.3%

Clopidogrel 82 60.7%

Cilostazol 6 4.4%

EPA 9 6.7%

Warfarin 7 5.2%

Dabigatran 1 0.7%

Rivaroxaban 2 1.5%

Apixaban 5 3.7%

Edoxaban 0 0%

Medications
when surgery was planned (1)
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N = 135 N %

Abdominal Surgery 33 24.4%

Endoscopic Procedures 44 32.6%

Vascular Surgery 4 3.0%

Orthopedic Surgery 12 8.9%

Neurosurgery 1 0.7%

Respiratory Surgery 5 3.7%

Urologic Surgery 12 8.9%

Otolaryngology Surgery 5 3.7%

Dermatologic Surgery 2 1.5%

Type of Surgical Procedures



Summary of Antiplatelet Management

Of the135 patients analyzed, 111 patients (82%) 

were completely free of antiplatelet therapy at 

the time of non-cardiac surgery.

The average duration of free of antiplatelet was 

8.6 ± 4.0 days (min 1, max 23). 

Of the 111 patients free of antiplatelet agents,  

Bridge therapy was performed in 36 patients 

(32.4%): Heparin (27, 24.3%), Cilostazol (8, 

7.2%), Sarpogrelate hydrochloride (1, 0.9%).
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Time Interval

Average Time Interval 

(days)
800± 602

Min Days 24 days, Max Days 2391 days

Time Interval (days) = Surgery Date – Last PCI Date
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N = 135 N %

MACE 0 0%

Death 0 0%

Myocardial Infarction 0 0%

Revascularization 0 0%

Stent Thrombosis 0 0%

Stroke 0 0%

Heart Failure 1 0.7%

Bleeding Events 4 3.0%

BARC 2 2 1.5%

BARC 3 2 1.5%

Clinical Events at 30days 



Bleeding Events
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Case

No
BARC Aspirin Aspirin Stop

Clopidogre

l

Clpidogrel

Stop

Heparin 

Bridge

1 2 + + + +

2 2 + + + + +
3 3 + - + +

4 3 + + - +

Of the 4 bleeding events, one case was performed with continued 

aspirin (stopped clopidogrel), two were performed with heparin 

bridge therapy. 



Conclusions

1, CoCr-EES seems to be safe at the time of 

non-cardiac surgery which requires cessation of 

antiplatelet agents without any stent thrombosis.

2, Bleeding events might be associated with 

continued antiplatelet therapy and heparin 

bridge therapy.

3, Further studies are warranted to confirm the 

findings.



＜Menu＞

• Skytree Registry

> Data at the time of non-cardiac surgery

• STOPDAPT Trial

> 3 months DAPT prospective registry

• STOPDAPT2 Trial

> RCT (1 month DAPT vs 12 months DAPT)



Primary Endpoint

A composite of cardiovascular death,  myocardial Infarction (MI), 

stroke, definite stent thrombosis (ST) and TIMI major/minor bleeding  at 1-year

1500 patients who agreed to follow the 3-month DAPT protocol 

after successful CoCr-EES implantation

Exclusion Criteria: Patients with previous DES implantation other than CoCr-EES

STOPDAPT Trial
(ShorT and OPtimal duration of Dual AntiPlatelet Therapy after everolimus-eluting cobalt-chromium stent )

Multicenter, prospective, single-arm trial 

Thienopyridines were stopped at 3-month

after CoCr-EES implantation

CoCr-EES Arm in the RESET trial



Clinical Outcomes at 1-year



Log-rank P<0.0001
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%

)

Days after PCI

Persistent Discontinuation of Thienopyridine

STOPDAPT

RESET

Interval 0 day 30 days 90 days 120 days 180 days 240 days 365 days

RESET

N of patients with

discontinuation
18 27 36 46 73 163

N of patients at risk 1559 1525 1506 1494 1482 1442 1049

Cumulative Incidence 1.2% 1.8% 2.3% 3.0% 4.8% 11.1%

STOPDAPT

N of patients with 

discontinuation
11 443 1432 1451 1462 1471

N of patients at risk 1525 1512 1078 88 69 58 47

Cumulative Incidence 0.7% 29.1% 94.2% 95.5% 96.2% 96.8%



STOPDAPT

RESET

Log-rank P=0.06

Interval 0 day 30 days 180 days 240 days 365 days

RESET

N of patients with

at least 1 event
4 33 42 61

N of patients at risk 1559 1545 1511 1495 1209

Cumulative Incidence 0.3% 2.1% 2.7% 4.0%

STOPDAPT

N of patients with 

at least 1 event
4 21 30 42

N of patients at risk 1525 1520 1490 1480 1458

Cumulative Incidence 0.3% 1.4% 2.0% 2.8%

C
u

m
u
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v
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ci

d
en

ce
 (

%
)

Days after PCI

Primary Endpoint

Cardiovascular death, MI, Stroke, Definite ST, and Bleeding 

RESET: 4.0%

STOPDAPT: 2.8%

Adjusted HR 0.64 (95%CI 0.42-0.95) P=0.03



STOPDAPT

RESET

Log-rank P=0.04

Interval 0 day 30 days 180 days 240 days 365 days

RESET

N of patients with

at least 1 event
3 25 31 49

N of patients at risk 1559 1546 1519 1506 1219

Cumulative Incidence 0.2% 1.6% 2.0% 3.2%

STOPDAPT

N of patients with 

at least 1 event
2 15 21 31

N of patients at risk 1525 1522 1495 1488 1468

Cumulative Incidence 0.1% 1.0% 1.4% 2.1%

C
u

m
u

la
ti

v
e 

In
ci

d
en

ce
 (

%
)

Days after PCI

Major Secondary Endpoint

Cardiovascular death, MI, Stroke and Definite ST 

RESET: 3.2%

STOPDAPT: 2.1%



STOPDAPT

RESET

Log-rank P=0.4

Interval 0 day 30 days 180 days 240 days 365 days

RESET

N of patients with

at least 1 event
2 14 18 20

N of patients at risk 1559 1547 1521 1504 1205

Cumulative Incidence 0.1% 0.9% 1.2% 1.3%

STOPDAPT

N of patients with 

at least 1 event
3 7 10 15

N of patients at risk 1525 1520 1498 1493 1475

Cumulative Incidence 0.2% 0.5% 0.7% 1.0%

C
u

m
u

la
ti

v
e 

In
ci

d
en

ce
 (

%
)

Days after PCI

Major Secondary Endpoint

TIMI Major/Minor Bleeding 

RESET: 1.3%

STOPDAPT: 1.0%



STOPDAPT

RESET

Log-rank P=0.046

Interval 0 day 30 days 180 days 240 days 365 days

RESET

N of patients with

at least 1 event
1 2 2 4

N of patients at risk 1559 1548 1533 1520 1218

Cumulative Incidence 0.06% 0.1% 0.1% 0.3%

STOPDAPT

N of patients with 

at least 1 event
0 0 0 0

N of patients at risk 1525 1523 1504 1502 1489

Cumulative Incidence 0% 0% 0% 0%

C
u

m
u

la
ti

v
e 

In
ci

d
en

ce
 (

%
)

Days after PCI

Definite ST 

RESET: 0.3%

STOPDAPT: 0%



Stopping DAPT at 3-month after CoCr-EES implantation 

was at least as safe as the prolonged DAPT regimen adopted 

in the historical control group.

→

The time has come to organize short DAPT RCT 

following CoCr-EES implantation.

Conclusions



＜Menu＞

• Skytree Registry

> Data at the time of non-cardiac surgery

• STOPDAPT Trial

> 3 months DAPT prospective registry

• STOPDAPT2 Trial

> RCT (1 month DAPT vs 12 months DAPT)



One-Month Dual Antiplatelet Therapy 

Followed by Clopidogrel Monotherapy 

versus 

Standard 12-Month Dual Antiplatelet Therapy with Clopidogrel 

After Drug-Eluting Stent Implantation: 

TAKESHI KIMURA
Hirotoshi Watanabe, Takenori Domei, Takeshi Morimoto, Hiroki Shiomi, Masahiro Natsuaki, Toshiaki Toyota, 
Kensuke Takagi, Yoshiki Hata, Satoru Suwa, Mamoru Nanasato, Masanobu Ohya, Masahiro Yagi, Takafumi

Yokomatsu, Mitsuru Abe, Kenji Ando, Kazushige Kadota, Ken Kozuma, Yoshihiro Morino, 

Yuji Ikari, Kengo Tanabe, Koichi Nakao, Kazuya Kawai, and Yoshihisa Nakagawa, 

on behalf of STOPDAPT-2 investigators



Objective

The objective of the STOPDAPT-2 trial is to explore the 

safety and efficacy of the experimental regimen of 

1-month DAPT followed by clopidogrel monotherapy as 

compared with the standard 12-month DAPT with aspirin 

and clopidogrel after implantation of cobalt-chromium 

everolimus-eluting stents (CoCr-EES).



R

ASA

1-month DAPT group

P2Y12i

12-month DAPT group

Clopidogrel 75mg/day

ASA

P2Y12i

ASA

Clopidogrel 75mg/day

ASA

PCI

1-Month
(30-59 days)

1-Year
(335-394 days)

5-Year

Primary analysis 
for Non-inferiority

STOPDAPT-2: 
Prospective multicenter open-label randomized trial

comparing 1-month versus 12-month DAPT after CoCr-EES implantation

with limited exclusion criteria. 

Clopidogrel 75mg/day or 
Prasugrel 3.75 mg/day



Inclusion Criteria

• PCI with exclusive use of CoCr-EES (XienceTM series) 

• No major complications during hospitalization for index PCI 

• No plan for staged PCI

• Patients who could take DAPT with aspirin and P2Y12 inhibitors

Key Exclusion Criteria

• Needs for oral anticoagulants 

• History of intracranial hemorrhage

Inclusion/Exclusion Criteria



Endpoints
・ Primary endpoint:

Net adverse cardiovascular events (NACE: Ischemia and Bleeding)

・ A composite of cardiovascular death, MI, Definite ST, Stroke,

or TIMI major/minor bleeding 

・ Major secondary endpoints:

Ischemic composite endpoint 

・ A composite of cardiovascular death, MI, Definite ST, or Stroke 

Bleeding endpoint

・ TIMI major/minor bleeding



Study Flow

Enrolled and Randomized

N=3045

Eligible Patients
PCI exclusively with CoCr-EES/No scheduled staged PCI 

Dec. 2015-Dec. 2017

N=6504 3459 did not participate

1731 Physicians’ judgement

1280 Patients’ refusal

0362 Logistic reasons

0047 Ethical reasons

0039 Unknown

Participants

N=3009

Non-Participants

with demographic data

N=3287

36 withdrawal 172 Data missing



Baseline Characteristics: Participants vs Non-participants

Participants

N=3009

Non-participants

N=3287 P value

Age, years 68.6± 10.7 70.0± 11.7 <0.001

ACS 38% 39% 0.61

STEMI 19% 22% 0.003

Prior MI 14% 23% <0.001

Prior 1st-generation DES implantation 4% 6% <0.001

Diabetes 39% 39% 0.47

Severe CKD 6% 9% <0.001

Dialysis 3% 5% <0.001

Target of LMCA 3% 5% <0.001

Two or more target vessels 7% 9% 0.003



Study Flow

13 withdrew consent23 withdrew consent

Enrolled and randomized
N=3045

1-month DAPT arm
N=1523

12-month DAPT arm
N=1522

ITT population

N=1500

ITT population

N=1509

Eligible patients

Dec. 2015-Dec. 2017

N=6504

Stratified by Center

Complete 1-Year FU

N=1478 (98.5%)

Complete 1-Year FU

N=1496 (99.1%)

3459 did not participate

1731 Physicians’ judgment

1280 Patients’ refusal

0362 Logistic reasons

0047 Ethical reasons

0039 Unknown



1-month DAPT

N=1500

12-month DAPT

N=1509

Age, years 68.1± 10.9 69.1± 10.4

Men 79% 77%

ACS 38% 39%

STEMI 19% 18%

Stable CAD 62% 61%

Diabetes 39% 38%

Severe CKD (eGFR<30ml/min/m2) 6% 6%

Prior MI 14% 13%

Prior PCI 34% 35%

CREDO-Kyoto thrombotic risk score

High; Intermediate; Low 8%; 21%; 71% 8%; 24%; 68%

CREDO-Kyoto bleeding risk score

High; Intermediate; Low 7%; 27%; 66% 7%; 27%; 66%

Baseline Clinical Characteristics



1-month DAPT

N=1500

12-month DAPT

N=1509

Transradial approach 82% 84%

N of target lesions 1.12± 0.35 1.14± 0.39

Minimal stent diameter, mm 2.98± 0.49 2.96± 0.48

Total stent length, mm 30.3± 16.7 30.5± 16.8

SYNTAX Score 8 (5-14) 9 (6-15)

Target of LMCA 3% 3%

CTO 4% 4%

IVUS or OCT 97% 98%

ASA 99.8% 100%

Clopidogrel 60% 63%

Prasugrel (3.75mg/day) 40% 37%

Statin 88% 87%

PPI 79% 79%

Procedural Characteristics and Medications



Persistent DAPT Discontinuation

95.5%

2.1%
11.9%

85.9%

98.8%

C
u

m
u

la
ti

ve
 in

ci
d

e
n

ce

Number of patients on 

DAPT

1-month DAPT 1500 1346 67 38 32 28 25 23 9

12-month DAPT 1509 1499 1467 1442 1412 1387 1352 1314 178

Days after index PCI

1-month DAPT
12-month DAPT



3.7%3.7%

HR 0.64, 95%CI (0.42-0.98)
P non-inferiority <0.001
P superiority =0.04

2.4%

Log rank P=0.037

30
No. at risk

12-month DAPT 1509 1501 1486 1481 1469 1458 1442 1159

1-month DAPT 1500 1494 1479 1475 1468 1453 1441 1151

Days after index PCI

C
u

m
u

la
ti

ve
 In

ci
d

e
n

ce

12-month DAPT
1-month DAPT

Primary Endpoint: Net clinical benefit
CV death/MI/ST/Stroke/TIMI major/minor bleeding



2.5%

HR 0.79, 95%CI (0.49-1.29)
P non-inferiority =0.005
P superiority =0.34

2.0%

Log rank P=0.34

2.5%

30

No. at risk

12-month DAPT

1-month DAPT

No. at risk

12-month DAPT 1509 1504 1490 1488 1479 1473 1458 1172

1-month DAPT 1500 1495 1480 1476 1471 1458 1446 1157

Days after index PCI

C
u

m
u

la
ti

ve
 In

ci
d

e
n

ce

1-month DAPT
12-month DAPT

Major secondary ischemic endpoint
CV death/MI/ST/Stroke



1.5%

HR 0.26, 95%CI (0.11-0.64)
P superiority =0.004

0.4%

Log rank P=0.002

1.5%

Major secondary bleeding endpoint
TIMI major/minor bleeding

No. at risk

12-month DAPT 1509 1504 1491 1487 1480 1471 1462 1180

1-month DAPT 1500 1495 1483 1481 1477 1467 1457 1166

C
u

m
u

la
ti

ve
 In

ci
d

e
n

ce

1-month DAPT
12-month DAPT

Days after index PCI
30



Clinical Outcomes at 1 year

2.4 
2.0 

1.4 

0.9 

0.27
0.5 0.4 0.5 

6.8 

3.7 

2.5 

1.2 

0.8 

0.07

1.1 

1.5 
1.8 

5.3 

0

1

2

3

4

5

6

7

1-month DAPT 12-month DAPT%

P=0.04 P=0.34 P=0.61 P=0.66 P=0.21 P=0.004 P=0.003

P=0.07

*

P=0.11

* 2 cases of probable ST (undefined death) occurred before discontinuing DAPT at 1-month



Definite/Probable Stent Thrombosis

Case
Assigned

Group

Age, 

Sex

Index presentation

other risk factors
Index PCI

ARC

definition

Days after 

index PCI

Medication 

at the event
Presentation, intervention Prognosis

#1
1-month

DAPT

64, 

Male

STEMI

HL, Current Smoker

LCx

CoCr-EES 

3.5/23

Definite 51

Clopidogrel

mono-therapy 

22 days after 

ASA discontinued 

STEMI

Stent occluded, slight hard to pass 

wire. Small thrombus aspirated. 

Peak CK/CKMB 1297/106

alive

#2
1-month

DAPT

51, 

Female

UA

HTN, HL, past smoker

Prior 1G-DES

LCx

SES ISR lesion

CoCr-EES 

3.0/33

Definite 112

Clopidogrel 

mono-therapy 

76 days after 

ASA discontinued

STEMI

Coronary thrombus proved by 

IVUS and OCT. Aspiration failed

POBA (DCB) 

Peak CK/CKMB 4263/367

alive

#3
12-month

DAPT

69, 

Male

UA

HTN, HL, DM

Prior PCI LAD G2-DES

LAD 

CoCr-EES 

2.5/15

Definite 148 ASA+ Clopidogrel

NSTEMI

LAD#7 occluded, thrombus+

POBA 

Peak CK/CKMB 3787/488

alive

#4
1-month

DAPT

70, 

Male

UA

HTN, Current smoker

LAD

CoCr-EES 

3.5/12+3.0/18

KBT+ for 

Diagonal

Probable 6 ASA+ Prasugrel

SCD

Found in a corpse, 

undefined death 

dead

#5
1-month

DAPT

78, 

Female

Asymptomatic ischemia

Prior Stroke, Low EF

Severe CKD, Dialysis, 

HTN, HL, 

DM with insulin

RCA ostium

CoCr-EES 

3.25/15

Probable 25 ASA+ Clopidogrel

SCD

Cardiac arrest at home, 

undefined death

dead

2 probable ST were not associated with stopping DAPT



Conclusions

One-month DAPT followed by clopidogrel monotherapy provided a net 

clinical benefit for ischemic and bleeding events over 12-month DAPT 

with aspirin and clopidogrel after CoCr-EES implantation.

The benefit was driven by significant reduction in bleeding events without 

increase in ischemic events.



＜Summary＞

DES with thromboresistant durable polymer entire 

coating and thin struts, such as Xience, is 

considered to be beneficial at the time of non-

cardiac surgery.

Ultra-short term DAPT such as 1 month DAPT 

seems to be safe and feasible approach following 

Xience implantation. 



＜Thank you for your attention＞


