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The Problem: Left Main Coronary 
Artery Disease
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Gruntzig’s 3rd PTCA

“Third PCI patient ever treated. Forty-three year old man with severe 
angina pectoris since September, 1977. First angiogram (November 11) 

l d t i f th i L C A ”revealed severe stenosis of the main L.C.A. . .” 
Note: The patient expired suddenly about 4 months after this procedure.

Gruntzig A. Lancet 1978;1:263.



34 Years After Gruentzig



SYNTAX Eligible PatientsSYNTAX Eligible Patients

De novo disease (n=1800)

Limited Exclusion Criteria
P i i t tiPrevious interventions 

Acute MI with CPK>2x

Concomitant cardiac surgeryConcomitant cardiac surgery

Left Main Disease
(isolated, +1, +2 or +3 vessels)

3 Vessel Disease
(revasc all 3 vascular territories)

N=705 N=1095

P i d i t d th/MI/ t k / t t 1
Serruys PWSerruys PW et alet al. NEJM . NEJM 2009;360:9612009;360:961--7272

Primary endpoint = death/MI/stroke/repeat revasc at 1 year



MACCE to 3 YearsMACCE to 3 Years
Left Main Subset

TAXUS (N=357)CABG (N=348)
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3-Year Outcomes: Left Main Subset

PCI 0 1CABG 0 1
PCI 1-2 yearsCABG 1-2 years
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The SYNTAX ScoreThe SYNTAX Score

Patient 1Patient 1 Patient 2Patient 2LM 99%LM 99%LCx  70LCx  70--90%90%

LAD 99%LAD 99%

LCx 100%LCx 100%
LAD  70LAD  70--90%90%

Patient Patient 

SYNTAX SCORE 21SYNTAX SCORE 21
Patient 2Patient 2

SYNTAX SCORE 52SYNTAX SCORE 52

11
RCA2  70RCA2  70--90%90%

RCA3 70RCA3 70--90%90%

RCA 100%RCA 100%



MACCE to 3 Years by SYNTAX Score 
Tercile Low to Intermediate Scores (0 32)

CABG PCI P valueCABG (N=196)

Tercile Low to Intermediate Scores (0-32)
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MACCE to 3 Years by SYNTAX Score 
Tercile Left Main SYNTAX Score ≥33

CABG (N=149)

Tercile Left Main SYNTAX Score ≥33

CABG PCI P value

Left Main
TAXUS (N=135)
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ACC/AHA Guidelines Post SYNTAX
LMCA PCI LMCA PCI is reasonable in is reasonable in pts with  pts with  IIaIIa
class III angina and >50% LM stenosis class III angina and >50% LM stenosis 
who are who are not not eligible for eligible for CABGCABG

Stenting of the LMCA as an alternative Stenting of the LMCA as an alternative IIbIIb gg
to CABG may be considered in pts to CABG may be considered in pts 
with anatomic conditions that are with anatomic conditions that are 
associated with a associated with a low risk of PCI low risk of PCI 
procedural complications procedural complications and clinical and clinical p pp p
conditions that predict an conditions that predict an increased increased 
risk of adverse surgical outcomesrisk of adverse surgical outcomes

ACC/AHA 2009 Focused Updates for STEMI and PCI. Circulation 2009;120:2271–2306



ESC/EACTS Guidelines on Myocardial 
Revascularization

L ft i PCIL ft i PCI I l t d 1I l t d 1 ll

IIaIIa
••Left main PCI: Left main PCI: Isolated or 1Isolated or 1--vessel vessel 
dsds. with LM . with LM ostiumostium/shaft involvement/shaft involvement

••Left main PCI:Left main PCI: Isolated or 1Isolated or 1--vesselvessel

IIbIIb
Left main PCI: Left main PCI: Isolated or 1Isolated or 1 vessel vessel 
dsds. with LM distal bifurcation . with LM distal bifurcation 
involvementinvolvementinvolvement involvement 

••Left main PCI: 2Left main PCI: 2-- or 3or 3--vessel vessel 
disease, SYNTAX score ≤32disease, SYNTAX score ≤32IIIIII disease, SYNTAX score ≤32disease, SYNTAX score ≤32IIIIII

••Left main PCI: Left main PCI: 22-- or 3or 3--vessel vessel 
di SYNTAX ≥33di SYNTAX ≥33

EHJ 2010:on-line

disease, SYNTAX score ≥33disease, SYNTAX score ≥33



Premier of Randomized Comparison of Bypass Surgery 
versus Angioplasty Using Sirolimus Eluting Stent in Patients

PRECOMBAT T i l

versus Angioplasty Using Sirolimus-Eluting Stent in Patients 
with Left Main Coronary Artery Disease

PRECOMBAT Trial

Seung-Jung Park, MD, PhD
On behalf of the PRECOMBAT Investigators

Professor of Medicine, University of Ulsan College of Medicine, 
Heart Institute Asan Medical Center Seoul KoreaHeart Institute, Asan Medical Center, Seoul, Korea 



Patient FlowPatient Flow
Enrolled Patients (N=1454) 

CABG registry N=335
PCI registry N=475

Medication registry N=44

Randomized Cohort
N=600 

g y
Assigned CABG

N=300 
Assigned SES

N=300
1-year follow-up

Treated CABG
N=248 

Treated PCI

Treated CABG
N=24

Treated PCI

y

CABG registry N=310
PCI registry N=457

Medication registry N=41N=51
Treated medical

N=1
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Medication registry N=41
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2-year follow-up

CABG registry N=259
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2-year follow-up
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2-year F/U
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PCI registry N=289
Medication registry N=39



Death, MI or StrokeDeath, MI or Stroke
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Ischemia-Driven TVRIschemia-Driven TVR
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Clinical-driven TVRClinical-driven TVR
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Symptomatic Graft Occlusion & Stent 
Thrombosis to 2 Years

Symptomatic Graft Occlusion & Stent 
Thrombosis to 2 Years

CABG (n=300)PCI (n=300)
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Subgroup AnalysisSubgroup Analysis
Subgroup MACCE 

 PCI CABG 
 Cumulative incidence, %
Overall 12.2 8.1 

Hazard Ratio (95% CI) P value P value for 
Interaction 

    
    
 1.50 (0.90, 2.52) 0.12  - 

Age   
   ≥65 yr 11.9 9.7 
   <65 yr 12.5 6.7 
Sex    
   Male  11.7 7.0 
  Female  13.9 11.7 

LM t i

    0.44 
 1.87 (0.88, 3.97)  0.10   
 1.24 (0.60, 2.56)  0.57   
   0.59 
 1.65 (0.88, 3.07)  0.12   
 1.22 (0.48, 3.08)  0.68   

0 63LM stenosis
   >70 % 10.8 9.0 
   50-70 % 13.6 7.1 
Vascular extent    
   LM only  3.8 8.8 
   LM with 1VD 4.1 5.8 

LM with 2VD 13 0 12 2

0.63
 1.19 (0.57, 2.47) 0.64  
 1.90 (0.89, 4.03) 0.10  
    0.14 
 0.39 (0.04, 3.72)  0.41   
 0.70 (0.11, 4.16)  0.69   

1 04 (0 47 2 32) 0 93   LM with 2VD 13.0 12.2
   LM with 3VD 16.8 5.8 
Bifurcation involvement    
   Yes  13.2 9.1 
   No 11.8 7.3 
RCA involvement   
   Yes  15.8 8.3 

1.04 (0.47, 2.32) 0.93 

 3.05 (1.29, 7.21)  0.01   

   0.83 
 1.62 (0.82, 3.20)  0.16   
 1.46 (0.64, 3.32)  0.37   
   0.27 

1.95 (0.99, 3.84) 0.05 
   No  8.7 7.9 
ACS   
   Yes 15.3 8.3 
   No 9.7 4.9 
Diabetes   
  Yes 16.3 11.1 

( )
 1.07 (0.48, 2.40)  0.86   
    0.44 
 1.34 (0.70, 2.55) 0.38  
 2.07 (0.85, 5.02) 0.11  
    0.92 
 1.43 (0.65, 3.16)  0.37   

  No 10.2 6.8
SYNTAX score   
  High risk 17.0 11.1 
  Intermediate risk  12.7 7.4 

   Low risk   8.2 4.9 
 

 1.51 (0.76, 2.99)  0.24   
   0.80 
 1.60 (0.73, 3.54)  0.24   
 2.32 (0.82, 6.57)  0.11   
 1.38 (0.40, 4.21)  0.57   
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What Does SYNTAX Not Tell Us?
Can PCI Can PCI outcomes be improved outcomes be improved by…..?by…..?

U f b tt DES? ( XIENCE V)U f b tt DES? ( XIENCE V)Use of better DES? (e.g. XIENCE V)Use of better DES? (e.g. XIENCE V)

Use of better pharmacotherapy (e.g. bivalirudin) Use of better pharmacotherapy (e.g. bivalirudin) p py ( g )p py ( g )

IVUS/FFRIVUS/FFR? ? (used (used in <10% in SYNTAX) in <10% in SYNTAX) 

More frequent staging? (14% in SYNTAX)More frequent staging? (14% in SYNTAX)

Avoidance of routine angiographic FU*?Avoidance of routine angiographic FU*?Avoidance of routine angiographic FU ?Avoidance of routine angiographic FU ?

Can Can CABG outcomes be further improved?CABG outcomes be further improved?

Is PCI Is PCI really nonreally non--inferior inferior or superior to CABG or superior to CABG 
in SYNTAX <33 patients with LMin SYNTAX <33 patients with LM dsds.?.?in SYNTAX 33 patients with LM in SYNTAX 33 patients with LM dsds.?.?

*Currently not recommended by the ACC/AHA Guidelines. Circulation 2009;120:2271–2306



XIENCE V / PROMUSXIENCE V / PROMUS
EverolimusEverolimus‐‐eluting Stent eluting Stent 

Durable 
Fluorinated 
Copolymer

EverolimusEverolimus

ML VISIONML VISION®®

Stent PlatformStent Platform

ML ML VISION VISION 
Stent Delivery Stent Delivery 

Stent PlatformStent Platform SystemSystem

EES vs. PESEES vs. PES
SPIRIT and COMPARESPIRIT and COMPARE

Clinical TrialsClinical TrialsClinical TrialsClinical Trials



SPIRIT II, III, IV and COMPARE trialsSPIRIT II, III, IV and COMPARE trials
Pooled database analysis (Pooled database analysis (n=6 789n=6 789))Pooled database analysis (Pooled database analysis (n=6,789n=6,789))

Cardiac death or MICardiac death or MI
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SPIRIT II, III, IV and COMPARE trialsSPIRIT II, III, IV and COMPARE trials
Pooled database analysis (Pooled database analysis (n=6 789n=6 789))Pooled database analysis (Pooled database analysis (n=6,789n=6,789))
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SPIRIT II, III, IV and COMPARE trialsSPIRIT II, III, IV and COMPARE trials
Pooled database analysis (Pooled database analysis (n=6 789n=6 789))Pooled database analysis (Pooled database analysis (n=6,789n=6,789))
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EXCEL: Study Design
3600 3600 pts with left main diseasepts with left main disease

@ 165 international sites@ 165 international sites

SYNTAX score ≤32SYNTAX score ≤32
Consensus agreement by heart teamConsensus agreement by heart team

@ 165 international sites@ 165 international sites

Consensus agreement by heart teamConsensus agreement by heart team

YesYes
NoNo

((N=1000N=1000))

R

YesYes
((N=2600)N=2600) EnrollmentEnrollment

registryregistryR registryregistry

PCI (Xience Prime)PCI (Xience Prime)
((N=1300)N=1300)

CABGCABG
((N=1300)N=1300)

Clinical followClinical follow--up: up: 1 1 momo, 6 , 6 momo and yearly and yearly through 5 yearsthrough 5 years

(( )) (( ))



EXCEL: Principal Endpointsp p
•• Primary endpointPrimary endpoint: : Death, MI, or stroke Death, MI, or stroke at a at a median median 
followfollow up of 3 yearsup of 3 yearsfollowfollow‐‐up of 3 years up of 3 years 
‐‐ Powered Powered for sequential noninferiority and superiority for sequential noninferiority and superiority 
testingtestingtestingtesting

•• Major secondary Major secondary endpointsendpoints: : 
1.1. Stroke at 30 days Stroke at 30 days (powered for superiority and (powered for superiority and 

noninferiority testing of CABG vs. PCI)                         noninferiority testing of CABG vs. PCI)                         

2.2. Unplanned repeat revascularization for ischemia            Unplanned repeat revascularization for ischemia            
at a median followat a median follow‐‐up of 3 years up of 3 years (powered for (powered for 
superiority and superiority and noninferiority noninferiority testing of testing of PCI vs. CABG) PCI vs. CABG) 

•• Quality of life and costQuality of life and cost‐‐effectiveness assessmentseffectiveness assessments:                :                
At baseline, 1 month, 1 year, 3 years and 5 yearsAt baseline, 1 month, 1 year, 3 years and 5 years



EXCEL: Organization (i)
A d i ll d i t dA d i ll d i t d 50% i t ti li t 50% di50% i t ti li t 50% di

•• Principal Investigators:Principal Investigators:
InterventionalInterventional: Patrick W Serruys Gregg W Stone: Patrick W Serruys Gregg W Stone

Academically driven studyAcademically driven study; 50% interventionalists, 50% cardiac surgeons; 50% interventionalists, 50% cardiac surgeons

‐‐ InterventionalInterventional: Patrick W. Serruys, Gregg W. Stone: Patrick W. Serruys, Gregg W. Stone
‐‐ SurgicalSurgical: A. Pieter Kappetein, Joseph F. Sabik : A. Pieter Kappetein, Joseph F. Sabik 

•• ExecutiveExecutive Operations Committee:Operations Committee:•• Executive Executive Operations Committee: Operations Committee: 
‐‐ 4 principal investigators, Peter4 principal investigators, Peter‐‐Paul Kint, Martin B. Leon, Paul Kint, Martin B. Leon, 
Alexandra Lansky Roxana MehranAlexandra Lansky Roxana Mehran MarieMarie‐‐AngèleAngèle MorelMorelAlexandra Lansky, Roxana Mehran, Alexandra Lansky, Roxana Mehran, MarieMarie Angèle Angèle Morel, Morel, 
Chuck Simonton, David Taggart, Lynn Vandertie, Chuck Simonton, David Taggart, Lynn Vandertie, 
GerritGerrit‐‐Anne Anne van van EsEs, M, Mariearie‐‐Claude Morice, Jessie Coe, Claude Morice, Jessie Coe, 

i d lii d li k dk d i h k dhii h k dhiPoornima Sood,  Ali Poornima Sood,  Ali AkavandAkavand, Krishnankutty Sudhir, Krishnankutty Sudhir
•• Optimal Therapy Committee ChairsOptimal Therapy Committee Chairs

‐‐ PCIPCI: Martin B. Leon: Martin B. Leon
‐‐ SurgerySurgery: David Taggart: David Taggart
‐‐ MedicalMedical: Bernard : Bernard GershGersh

‐‐ Sponsor: Sponsor: Abbott VascularAbbott Vascular



EXCEL: Organization (ii)
•• Countries and Country Leaders (PCI and CABG)Countries and Country Leaders (PCI and CABG)

‐‐ United StatesUnited States: David Kandzari and John Puskas: David Kandzari and John Puskas
‐‐ EuropeEurope (10): (10): MarieMarie‐‐Claude Morice and David TaggartClaude Morice and David Taggart
‐‐ BrazilBrazil: Alex Abizaid and Luis Carlos Bento Sousa: Alex Abizaid and Luis Carlos Bento Sousa
‐‐ ArgentinaArgentina: Jorge Belardi and Daniel Navia : Jorge Belardi and Daniel Navia 
‐‐ CanadaCanada: Erick Schampaert and Marc Ruel: Erick Schampaert and Marc Ruel
‐‐ S. KoreaS. Korea: Seung: Seung‐‐Jung Park and JayJung Park and Jay‐‐Won Won LeeLee
‐‐ AustraliaAustralia: Ian Meredith and Julian Smith: Ian Meredith and Julian Smith
ChiChi TBDTBD‐‐ ChinaChina: TBD: TBD

•• Statistical Committee: Statistical Committee: Stuart Pocock, ChairStuart Pocock, Chair
D t S f t d M it i B dD t S f t d M it i B d L W ll i Ch iL W ll i Ch i•• Data Safety and Monitoring Board: Data Safety and Monitoring Board: Lars Wallentin, Chair Lars Wallentin, Chair 

•• Academic Research OrganizationsAcademic Research Organizations
C di l R h F d ti d C di l iC di l R h F d ti d C di l i‐‐ Cardiovascular Research Foundation and CardialysisCardiovascular Research Foundation and Cardialysis

•• QOL and CostQOL and Cost‐‐Effectiveness Analysis: Effectiveness Analysis: David J. David J. CohenCohen



EXCEL: EXCEL: StatusStatus
•• After 2 years of preparation the After 2 years of preparation the 
protocol and CRF are finalizedprotocol and CRF are finalized

•• ~160 sites from 17 countries have ~160 sites from 17 countries have 
been chosen and are being initiatedbeen chosen and are being initiatedbeen chosen and are being initiatedbeen chosen and are being initiated

•• FDA meetings and global regulatoryFDA meetings and global regulatory•• FDA meetings and global regulatory FDA meetings and global regulatory 
submissions are ongoingsubmissions are ongoing

•• The trial has begun: 28 pts have been The trial has begun: 28 pts have been 
randomized!randomized!


