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Where we are, Where we are, 
Where we are going Where we are going ……
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Incidence of All Death or MI
in Pooled DES Data

Incidence of All Death or MI
in Pooled DES Data
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Academic Research Consortium (ARC) 
Proposed Standard Definitions

Academic Research Consortium (ARC) 
Proposed Standard Definitions

•Definite/Confirmed
- Acute coronary syndrome AND
- [Angiographic confirmation of thrombus or occlusion 

OR
- Pathologic confirmation of acute thrombosis]

•Probable
- Unexplained death within 30 days
- Target vessel MI without angiographic confirmation 

of thrombosis or other identified culprit lesion
•Possible

- Unexplained death after 30 days
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Meta analysis
of RCTs and Registry Data

Meta analysis
of RCTs and Registry Data

Five publications in NEJM  2007;356:989-1039

Yes3DES / BMS6033/ 13738RegistryLagerqvist et al

No4SES / PES / BMS  878 / 1755/ 3513 9 RCTsStone et al

No4SES / PES / BMS878 / 1400 / 22678 RCTsMauri et al

No4SES / BMS2486 / 247214 RCTsKastrati et al

No4SES / BMS878 / 8704 RCTsSpaulding et al

Death or MI 
difference

F/U 
periodComparisonNo. of patientsAnalysisSeries
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NEJM  2007;356:998-1008

Pooled analysis of 1748 patients in 4 RCTs between SES or BMS
3513 patients in 5 RCTs between PES or BMS

(SES Trials: RAVEL, SIRIUS, E-SIRIUS, C-SIRIUS)
(PES Trials: TAXUS-I, TAXUS-II, TAXUS-IV, TAXUS-V, TAXUS VI) 
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No difference in rates of 
death and MI. However, 
significant difference in 
TLR after SES

Death at 4 yr F/U

Years since Procedure

Bare-metal stent (5.3%)

P=0.23

Sirolimus stent(6.7%)
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No difference in rates of 
death and MI. However, 
significant difference in 
TLR after PES

Death at 4 yr F/U

Years since Procedure

Bare-metal stent (6.6%)

P=0.68
Paclitaxel stent (6.1%)
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Bare-metal stent (0.6%)

Sirolimus stent(1.2%)

Overall P=0.20

After the first year, 
Overall risk P=0.025

Stent Thrombosis After SES
(Protocol Definition)

Stent Thrombosis After SES
(Protocol Definition)
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Years since Procedure

Bare-metal stent (0.9%)

Paclitaxel stent (1.3%)
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Conclusions Conclusions 

• Stent thrombosis after 1 year was more common 
with both SES and PES than with BMS. 

• There were no significant differences in the 
cumulative rates of death or myocardial 
infarction at 4 years

• Both DESs (SES, PES) were associated with a 
marked reduction in TLR. 

Pooled Data Analysis
from RCTs
Pooled Data Analysis
from RCTs
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NEJM  2007;356:1009-19

Pooled analysis of 6033 patients treated with DES and 
13,738 patients treated with BMS

Data from Swedish Coronary Angiography and Angioplasty Registry

Outcome analysis was based on 1424 deaths and 2463 myocardial 
infarction during 3 years follow-up period and was adjusted for 
differences in baseline characteristics.
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Landmark Analysis of the All study group
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Conclusions Conclusions Pooled Analysis
from Registry Data
Pooled Analysis
from Registry Data

• DESs were associated with an increased rate of 
death, as compared with BMSs.

• The trend were appeared after 6 months, when the 
risk of death was 0.5 percentage point higher and 
a composite of death or myocardial infarction was 
0.5 to 1.0 percentage point higher per year.

• The long-term outcome safety of DES needs to be 
ascertained in large, randomized trials 
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One-Stent Subgroup
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One-Stent Subgroup

They treated longer lesions, 
more LAD and more 
Diabetics. (more complex 
lesion and patients subsets)
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Despite 
appropriate statistical adjustment,   
Despite 
appropriate statistical adjustment,   

• Higher late-event rates in patients with DESs may 
be related with a higher proportion of high-risk 
patients.

• Another limitation is the lack of information about 
the duration of clopidogrel treatment in individual 
patients 

• Also, changes in event rates over the time might 
have been influenced by the small number of 
patients with DESs early in the study period.

Bo Largerqvist NEJM  2007;356:1009-19
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We Have to Realize 
Paradigm Shift in Real World Practice 

Patients treated with DES had more diabetes mellitus, multi-vessel, 
multi-lesion PCI, bifurcation location and low LV function, and more 
complex stenting procedures, which were typical traditional risk
factors of unfavorable clinical outcomes in BMS. 
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As compared with on-label use, 
off-label use is associated with increased risks 
of stent thrombosis and death or myocardial 
infarction 

NEJM  2007;356:10

Perspective
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OffOff--label Use  label Use  
Unprotected Unprotected 

Left Main Stenting with DESLeft Main Stenting with DES

More Prone to Stent Thrombosis ? 
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Unprotected Left Main StentingUnprotected Left Main Stenting

No,Yes,   
Big Vessel 
Large Stent 
High flow area 

Off label -
Complex 
Procedure

Previous pilot 
data suggested 
high risk SAT

Catastrophic 
manifestation

More Prone to Stent Thrombosis ?
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StentStent thrombosisthrombosis 15 /1911 (0.8%)15 /1911 (0.8%)
CaseCase--fatality rate fatality rate 6 (40%)6 (40%)

AngiographicAngiographic--confirmed    9 (0.47%)confirmed    9 (0.47%)
SESSES 11 (0.7%)11 (0.7%)
PESPES 4 (1.1%)4 (1.1%)

Stent Thrombosis in AMC
1191 Patients with DES
Median 19.4 months F/U

Stent Thrombosis in AMCStent Thrombosis in AMC
1191 Patients with DES1191 Patients with DES
Median 19.4 months F/UMedian 19.4 months F/U

P = 0.45

Park, DW.  AJC 2006;98:353-356
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Independent Predictors of ST
Multivariate Analysis

Independent Predictors of ST
Multivariate Analysis

Park, DW.  AJC 2006;98:353-356

Variables (95% CI) P

Acute / subacute stent thrombosis
Primary stenting in acute MI 74.22 (5.89-861.45) 0.001
Total stent length 1.04 (1.01-1.08) 0.048

Late stent thrombosis
Premature interruption of antiplatelet therapy            24.79 (7.51-81.84) <0.001
Renal failure                                              8.40 (1.81-39.09) <0.001

Total stent thrombosis 
Premature interruption of antiplatelet therapy 19.21 (5.63-65.51)      <0.001
Primary stenting in acute MI 12.24 (1.67-89.71)        0.014
Total stent length 1.02 (1.001-1.04)        0.037

We didn’t find any lesion specific variables such as 
bifurcation and left main stenting as an independent 
predictor of stent thrombosis except total stent length 
in the era of DES
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Unprotected LM stenting Unprotected LM stenting 
at 3 Year Followat 3 Year Follow--up  up  

Comparison Data of DES and BMSComparison Data of DES and BMS

AMC Pooled Data Analysis of AMC Pooled Data Analysis of 
570 patients with Unprotected LM 570 patients with Unprotected LM stentingstenting, 2007, 2007
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BMS DES

Nov,1995                                         Mar,2003     Feb,2006

570 Patients
with Unprotected LM stenting

255        315    
Primary End point: Death from any cause at 3 years F/U
Other outcomes: Stent thrombosis, 

Composite of death, MI and  reintervention



CardioVascular Research Foundation Asan Medical Center

Baseline CharacteristicsBaseline Characteristics

Risk factors

0.00318.8 %29.9 %Diabetes mellitus

<0.0012.3 %22.9 %Previous PCI

<0.00131.8 %46.8 %Hypertension

0.34723.9 %20.6 %Cholesterol > 200mg/dL

0.00134.1 %21.6 %Smoker

0.25366.7 %71.1 %Men 

<0.00156.3 ± 11.759.8 ± 11.4Age (years)

p
BMS

(N=255)
DES

(N=315)
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Baseline CharacteristicsBaseline Characteristics

32.3%54.8%Stable angina

62.6%39.8%Unstable angina

5.1%5.4%
Myocardial infarction

within 2 weeks

0.00361.2 ± 8.060.0 ± 8.2LV ejection fraction (%)

<0.001Clinical manifestation

p
BMS

(N=255)

DES

(N=315)
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Angiographic FindingsAngiographic Findings

<0.001LM site
<0.00115.3 %40.0 %RCA involvement

37.8 %72.4 %Bifurcation
14.6 %5.1 %Shaft
47.6 %22.5 %Ostium

48.4 %21.6 %LM only
8.3 %31.4 %LM + 3 vessel
15.4 %26.3 %LM + 2 vessel
28.0 %20.6 %LM + 1 vessel

<0.001Angiographic diagnosis

pBMS
(N=255)

DES
(N=315)
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QCA findingsQCA findings

0.001-0.40 ± 12.40.43 ± 15.5Post-intervention
0.15068.5 ± 13.864.0 ± 21.4Pre-intervention 

Diameter stenosis, %

<0.0013.99 ± 0.703.39 ± 0.63Reference vessel size, mm
<0.00111.6 ± 5.322.5 ± 15.8Lesion length, mm

<0.0012.85 ± 0.752.13 ± 0.69Acute gain, mm

MLD, mm

<0.0014.10 ± 0.603.33 ± 0.53Post-intervention
0.2671.25 ± 0.551.20 ± 0.81Pre-intervention

p
BMS

(N=255)
DES

(N=315)
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Procedural CharacteristicsProcedural Characteristics

301 / 14SES / PES

<0.00113.3±5.330.1±13.3Total stent length, mm

0.45784.6%85.3 %Use of IVUS

17.4%6.9 %Others (culotte, Y, etc)
019.2 %Crush

10.1%20.6 %Kissing
72.5%54.8 %Simple (provisional T)

<0.001Bifurcation PCI technique

<0.0011.6±0.72.5 ± 1.3Total number of stents

0.0052.4 %8.1 %Use of IABP
0.0082.0 %6.7 %GP IIb/IIIa inhibitor

pBMS
(N=255)

DES
(N=315)
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Paradigm Shift 
in Real World Practice of LM PCI 
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Unprotected LM Unprotected LM stentingstenting
Comparison Data of DES and BMSComparison Data of DES and BMS

AMC Data 2007AMC Data 2007

Safety Issue 
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Academic Research Consortium (ARC) 
Proposed Standard Definitions

Academic Research Consortium (ARC) 
Proposed Standard Definitions

•Definite/Confirmed
- Acute coronary syndrome AND
- [Angiographic confirmation of thrombus or occlusion 

OR
- Pathologic confirmation of acute thrombosis]

•Probable
- Unexplained death within 30 days
- Target vessel MI without angiographic confirmation 

of thrombosis or other identified culprit lesion

•Possible
- Unexplained death after 30 days
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Total Stent Thrombosis Rate
at 3 Year Follow-up

Total Stent Thrombosis Rate
at 3 Year Follow-up

BMS DES

Nov,1995                                         Mar,2003     Feb,2006

0.9 % ( 5 / 570 Patients) 

1.2 % (3/255) 0.6 % (2/315)

Pooled Data Analysis 2007 
Under ARC Definition of Stent Thrombosis  
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No Definite Stent Thrombosis, 
Probable 1 patient (0.2%)  
Possible  4 patients (0.7%)

Early             Late             Very Late
(< 1M)           (1 ~ 12M)     ( > 12M)    

0 6
12

18 24 30 36
Months

BMS 3/255 (1.2%) DES 2/315 (0.6%)
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Early Clinical Outcomes  
at 30 Days

Early Clinical Outcomes  
at 30 Days

0.450.4% (1)0Death

NA00MI

NA00Non-Q MI

0.670.4% (1)*0Stent thrombosis  
0.990.4% (1)0.3% (1)Death/ MI/ TVR
0.990.4% (1)0.3% (1)TVR
0.450.4% (1)0TLR

NA00Q MI

NA00Non-cardiac
0.450.4% (1)0Cardiac

pBMS
(N=255)

DES
(N=315)

*1 death due to severe heart failure and VF in BMS : Probable
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Late Clinical Outcomes  
after 30 Days to 1 Year
Late Clinical Outcomes  
after 30 Days to 1 Year

0.741.2% (3)1.6% (5)Death

NA00MI

NA00Non-Q MI

0.990.4% (1)0.3% (1) *Stent thrombosis  
<0.00117.3% (44)6.0% (19)Death/ MI/ TVR
<0.00116.9% (43)4.4% (14)TVR
<0.00115.7% (40)4.4% (14)TLR

NA00Q MI

0.990.4% (1)0.6% (2)Non-cardiac
0.990.8% (2)1.0% (3)Cardiac

pBMS
(N=255)

DES
(N=315)

*1 death due to unexplained SCD at 3.6 months after discontinued aspirin + plavix
antiplatelet therapy in DES : Possible
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Very Late Clinical Outcomes 
after 1 Year to 3 Year

Very Late Clinical Outcomes 
after 1 Year to 3 Year

0.552.4% (6)1.6% (5)Death

0.990.4% (1)0.6% (2)MI

NA00Non-Q MI

0.990.4% (1)0.3% (1)Stent thrombosis  
0.303.1% (8)5.1% (16)Death/ MI/ TVR
0.401.6% (4)2.9% (9)TVR
0.561.6% (4)2.5% (8)TLR

0.990.4% (1)0.6% (2)Q MI

0.390.4% (1)1.3% (4)Non-cardiac
0.092.0% (5)0.3% (1)Cardiac

pBMS
(N=255)

DES
(N=315)
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Clinical Outcomes  
at 3 Year Follow-up
Clinical Outcomes  
at 3 Year Follow-up

0.993.9% (10)3.2% (10)Death

0.520.4% (1)0.6% (2)MI

NA00Non-Q MI

0.681.2% (3)0.6% (2)Stent thrombosis   
0.00220.8% (53)11.4% (36)Death/ MI/ TVR

<0.00118.8% (48)7.6% (24)TVR
<0.00117.6% (45)7.0% (22)TLR

0.520.4% (1)0.6% (2)Q MI

0.280.8% (2)1.9% (6)Non-cardiac
0.373.1% (8)1.3% (4)Cardiac

pBMS
(N=255)

DES
(N=315)
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Death or MI 
were comparable in LM stenting with DES
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• Although patients treated with DES were more 
complex lesions and patients subset,  there was 
no differences in the rate of all-cause 
mortality and MI between the DES and BMS era.  

!!
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SafetySafety
• In our registry, there was no evidence that DES 

was associated with high occurrence of death, MI 
or stent thrombosis compared with BMS.

• Overall incidence of death, MI and stent 
thrombosis were comparably low in both DES 
and BMS groups.

• These incidences were not statistically different 
at each follow-up period of early, late and very 
late phase.
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Unprotected LM Unprotected LM stentingstenting
Comparison Data of DES and BMSComparison Data of DES and BMS

AMC Data 2007AMC Data 2007

Efficacy Issue 
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Angiographic Restenosis
at  8 Months Follow-up

31.6
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10.2
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%

66/209 16/223              37/78 15/147             29/102  1/60

P<0.001

BMS DES

P<0.001 P=0.024

Angiographic F/U in 82.7% (BMS) and 79.5% (DES)
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TLR 
at 3 Year Follow-up 
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Angiographic
Restenosis
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EfficacyEfficacy
• Efficacy of DES showing low incidence 

of repeat revascularization remained to 3-
years follow-up.

• A significant phenomenon of “late catch-
up” (late clinical restenosis, late stent
thrombosis) of DES was not observed as 
compared to BMS.
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ConclusionConclusion

• Despite a serious concern of long-term 
safety of DES, our data show that DES 
appear to be the preferred treatment 
option in PCI for the selected patients 
with unprotected LMCA stenosis.
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If You Have a  
Left Main 
Ostial disease…
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If You Have  
Left Main 
Ostial disease…

Do you still prefer Do you still prefer 
surgery ?surgery ?
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If You Have  
Left Main 
Ostial disease…

Just Just StentingStenting ! ! 
It’s only
One-minute work 
with 1.6 % TLR
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SYNTAX Randomized Trial
De novo disease acceptable for revascularization

Primary endpiont – 1 year MACCE
All cause death, MI, cerebrovascular
Event, repeat revascularization Led by Patrick Serruys

And Frederick Mohr

N=3300
and
/or

Randomize 1500
CABG 

Registry
PCI

registry

Left main disease 3 vessel disease

TAXUS PCI CABG

SYNTAXSYNTAX
Randomized Trial
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PCI with Cypher
(n=300)

CABG
(n=300)

Primary Endpoint: 1-year major cardiac and cerebrovascular event (MACCE)  -
death, MI, stroke and TVR

Registry 
Screening log failure

Randomization 600 (1:1) Non-randomization

Left main disease with or without 
multivessel disease (n=1,600)

PI: Seung-Jung Park
8 major centers in Korea

PRE-COMBAT
PREmiere of Randomized COMparison of Bypass Surgery 

versus AngioplasTy using Sirolimus-Eluting Stent in Patients 
with Left Main Coronary Artery Disease

PRE-COMBAT
PREmiere of Randomized COMparison of Bypass Surgery 

versus AngioplasTy using Sirolimus-Eluting Stent in Patients 
with Left Main Coronary Artery Disease


