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Routine, the NounRoutine, the Noun
OEDOED

•• A sequence of actions regularly followed; A sequence of actions regularly followed; 
a fixed unvarying programa fixed unvarying program









The History of RoutinenessThe History of Routineness

•• Lidocaine for prevention Lidocaine for prevention 
of ventricular of ventricular 
arrhythmias in acute arrhythmias in acute 
infarctioninfarction

•• SBE prophylaxis for mid SBE prophylaxis for mid 
systolic clickssystolic clicks

•• Hormone replacement Hormone replacement 
therapy for prevention of therapy for prevention of 
cardiovascular disease in cardiovascular disease in 
womenwomen

•• Meat and abstinence Meat and abstinence 
on Fridays until 1966on Fridays until 1966

•• Babies sleep safest  Babies sleep safest  
on their back not on on their back not on 
their stomach to avoid their stomach to avoid 
SIDSSIDS

•• The hair of the dog The hair of the dog 
that bit you is the cure that bit you is the cure 
for hangoversfor hangovers

MEDICALMEDICAL LIFELIFE
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SYNTAX Left Main TrialSYNTAX Left Main Trial
Patient DispositionPatient Disposition

Morice MC et al: Circ, 2010 (in press)Morice MC et al: Circ, 2010 (in press)

Patients with left main Patients with left main 
disease (n=705)disease (n=705)

CABGCABG
(n=348)(n=348)

TAXUSTAXUS
(n=357)(n=357)

All randomized patientsAll randomized patients
(n=1,800)(n=1,800)

1212--month clinical followmonth clinical follow--up up 
CABG CABG 

(n=336, 96.6%)(n=336, 96.6%)

1212--month clinical followmonth clinical follow--up up 
TAXUSTAXUS

(n=355, 99.4%)(n=355, 99.4%)

Withdrew consentWithdrew consent
(n=12)(n=12)

Patients with 3Patients with 3--vessel vessel 
disease (n=1,095)disease (n=1,095)

Lost to followLost to follow--up (n=1)up (n=1)
Discontinued treatment (n=1)Discontinued treatment (n=1)
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SYNTAX Left Main TrialSYNTAX Left Main Trial

Morice MC et al: Circ, 2010 (in press)Morice MC et al: Circ, 2010 (in press)
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SYNTAX Left Main TrialSYNTAX Left Main Trial

Morice MC et al: Circ, 2010 (in press)Morice MC et al: Circ, 2010 (in press)
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SYNTAX Left Main TrialSYNTAX Left Main Trial

Morice MC et al: Circ, 2010 (in press)Morice MC et al: Circ, 2010 (in press)
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SYNTAX Left Main TrialSYNTAX Left Main Trial
11--Year MACCEYear MACCE

Morice MC et al: Circ, 2010 (in press)Morice MC et al: Circ, 2010 (in press)
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Months sinceMonths since
allocationallocation

CABG (n=103)CABG (n=103)

4040

1010

00

2020

3030

Months sinceMonths since
allocationallocation

Months sinceMonths since
allocationallocation

TAXUS (n=118)TAXUS (n=118)

Mean baselineMean baseline
SYNTAX scoreSYNTAX score
CABG 15.5CABG 15.5±±4.34.3
TAXUS 15.7TAXUS 15.7±±4.44.4
DD--5.3 (5.3 (--13.6, 3.0)13.6, 3.0)
P=0.19P=0.19

7.7%7.7%

13.0%13.0%

Mean baselineMean baseline
SYNTAX scoreSYNTAX score
CABG 27.2CABG 27.2±±3.03.0
TAXUS 27.0TAXUS 27.0±±2.72.7
DD--2.9 (2.9 (--12.8, 7.0)12.8, 7.0)
P=0.53P=0.53

CABG (n=92)CABG (n=92)
TAXUS (n=103)TAXUS (n=103)

12.6%12.6%

15.5%15.5%

Mean baselineMean baseline
SYNTAX scoreSYNTAX score
CABG 42.1CABG 42.1±±7.67.6
TAXUS 43.8TAXUS 43.8±±9.19.1
DD12.4 (3.1, 21.7)12.4 (3.1, 21.7)
P=0.008P=0.008

CABG (n=150)CABG (n=150)
TAXUS (n=135)TAXUS (n=135)

25.3%25.3%

12.9%12.9%



SYNTAX Trial SYNTAX Trial 
ConclusionsConclusions

“Patients with LM disease who had“Patients with LM disease who had
revascularization with PCI had revascularization with PCI had 
comparable safety and efficacy comparable safety and efficacy 
outcomes to CABG at 1 year.”outcomes to CABG at 1 year.”

Morice MC et al: Circ, 2010 (in press)Morice MC et al: Circ, 2010 (in press)



MACCE to 2 YearsMACCE to 2 Years
Left Main PopulationLeft Main Population

P=0.02 29.7%

17.8%
0 12 24

20

40

0
Months Since Allocation

Cu
m

ul
at

iv
e 

M
AC

CE
 (%

) SYNTAX 
Score ≥33

P=0.91

22.4%

22.4%

0 12 24

20

40

0
Months Since Allocation

Cu
m

ul
at

iv
e 

M
AC

CE
 (%

) SYNTAX
Score 23-32

P=0.45

15.5%

18.8%

0 12 24

20

40

0
Months Since Allocation

Cu
m

ul
at

iv
e 

M
AC

CE
 (%

) SYNTAX
Score≤22

Pa
tie

nt
s,

 % 22.9

10.4

19.3

11.810.2

17.3

0

10

20

30

40

Death/CVA/MI MACCERevasc

P=0.48 P=0.01 P=0.27
TAXUS (n=357)CABG (n=348) 

• Similar LM MACCE rates through 
2 years between PCI and CABG 

• PCI of LM is safe and feasible



EuroSCORE and SYNTAX TrialEuroSCORE and SYNTAX Trial
BackgroundBackground

•• Whether SYNTAX score should be used as Whether SYNTAX score should be used as 
a standa stand--alone tool or whether its alone tool or whether its 
performance may be improved by the performance may be improved by the 
parallel use of clinical scores focusing on parallel use of clinical scores focusing on 
coco--morbidities, such as EuroSCORE, is a morbidities, such as EuroSCORE, is a 
matter of debate.matter of debate.

Capodanno D et al: Am Heart J 159:103, 2010Capodanno D et al: Am Heart J 159:103, 2010



3038649-18

The Global Risk ScoreThe Global Risk Score
EuroScore and SYNTAX ScoreEuroScore and SYNTAX Score

255 Patients with LMCA PCI255 Patients with LMCA PCI

Capodanno D et al: Am Heart J 159:103, 2010Capodanno D et al: Am Heart J 159:103, 2010
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Capodanno D et al: Am Heart J 159:103, 2010Capodanno D et al: Am Heart J 159:103, 2010

SYNTAX ScoreSYNTAX Score Global Risk ScoreGlobal Risk Score
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SYNTAX score <19SYNTAX score <19
SYNTAX score 19SYNTAX score 19--2727
SYNTAX score >27SYNTAX score >27

P<0.001P<0.001
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Intermediate GRCIntermediate GRC
High GRCHigh GRC

78.1%78.1%
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68.6%68.6%

84.0%84.0%

98.4%98.4%
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Conclusions: We found a significant improvement in 
the prediction of cardiac mortality with the inclusion
of EuroSCORE in a SYNTAX score-based model. The 
degree of reclassification between treatment threshold 
categories indicates that clinical and angiographic 
information are both important for assessing individual 
risk of patients undergoing left main PCI.



Unprotected LMCAUnprotected LMCA
CABG vs PCICABG vs PCI

•• MetaMeta--analysis of 3,773 patients in 10 studiesanalysis of 3,773 patients in 10 studies
•• CABG:  CABG:  

•• 2,114 patients,2,114 patients,
•• Study range of patients 53Study range of patients 53--542542

•• PCI:  PCI:  
•• 1,659 patients 1,659 patients 
•• Study range of patients 35Study range of patients 35--542542

Naik H et al:  J Am Coll Cardiol Intv 2:739Naik H et al:  J Am Coll Cardiol Intv 2:739--47, 200947, 2009
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Unprotected LMCAUnprotected LMCA
Mortality Following Treatment for ULMCA Disease in PCI vs CABG PatientsMortality Following Treatment for ULMCA Disease in PCI vs CABG Patients
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Naik H et al:  J Am Coll 
Cardiol Intv 2:739, 2009



Unprotected LMCAUnprotected LMCA
CABG vs PCICABG vs PCI

DeathDeath OROR

1 year1 year 1.00 (0.70, 1.41)1.00 (0.70, 1.41)
2 years2 years 1.27 (0.83, 1.94)1.27 (0.83, 1.94)
3 years3 years 1.11 (0.66, 1.86)1.11 (0.66, 1.86)
MACCE*MACCE*
1 year1 year 0.84 (0.57, 1.22)0.84 (0.57, 1.22)
2 years2 years 1.25 (0.81, 1.94)1.25 (0.81, 1.94)
3 years3 years 1.16 (0.68, 1.98)1.16 (0.68, 1.98)

PCI Compared with CABGPCI Compared with CABG

Naik H et al:  J Am Coll Cardiol Intv 2:739Naik H et al:  J Am Coll Cardiol Intv 2:739--47, 200947, 2009
*Death, MI, stroke*Death, MI, stroke
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Unprotected LMCAUnprotected LMCA
MACCE in PCI vs CABG PatientsMACCE in PCI vs CABG Patients
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Unprotected LMCAUnprotected LMCA
TVR in PCI vs CABG PatientsTVR in PCI vs CABG Patients
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Conclusions: Our analysis reveals no difference 
in mortality or major adverse cardiovascular or 
cerebrovascular events, for up to 3 years, between 
PCI and CABG for the treatment of ULMCA stenosis.  
However, PCI patients had a significantly higher risk 
of target vessel revascularization.  In selected patients 
with ULMCA stenosis, PCI is emerging as an acceptable 
option.  

(J Am Coll Cardiol Intv 2009;2:739-47)
ã2009 by the American College of Cardiology Foundation



SYNTAX TrialSYNTAX Trial
ConclusionsConclusions

CABG remains the standard of care for CABG remains the standard of care for 
patients with threepatients with three--vessel or left main vessel or left main 
coronary artery disease, since the use of coronary artery disease, since the use of 
CABG, as compared with PCI, resulted in CABG, as compared with PCI, resulted in 
lower rates of the combined end point of lower rates of the combined end point of 
major adverse cardiac or cerebrovascular major adverse cardiac or cerebrovascular 
events at 1 year.  events at 1 year.  

Serruys PW et al, NEJM 360:961Serruys PW et al, NEJM 360:961--72, 200972, 2009



Plain old PTCAPlain old PTCA

3001088-1PTCA, eds Vlietstra and Holmes, 1987PTCA, eds Vlietstra and Holmes, 1987



Where we are nowWhere we are now

3001088-1





DemographicsDemographics

Angiographic Angiographic 
findingsfindings

Patient Patient 
Objectives Objectives 

Noninvasive Noninvasive 
testingtesting

Cardiac Cardiac 
SurgeonSurgeon Patient Patient 

Advocate Advocate 

Interventional Interventional 
CardiologistCardiologist

Heart Heart 
Team Team 
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ACC GuidelinesACC Guidelines
Unprotected Left Main Coronary Artery DiseaseUnprotected Left Main Coronary Artery Disease

2004/2005/2007 recommendation 2009 PCI focused update recommendations Comments
Class IIa
1. It is reasonable that patients undergoing PCI to Deleted recommendation

unprotected left main coronary obstructions be (no longer recommended)
followed up with coronary angiography
between 2 and 6 months after PCI (level of
evidence C)

Class IIb
1. PCI of the left main coronary artery New recommendation 
with stents as an alternative to CABG 
may be considered in patients with 
anatomic conditions that are associated 
with a low risk of PCI procedural 
complications and clinical conditions 
that predict an increased risk of adverse 
surgical outcomes (level of evidence B)

Class III
2005 PCI Guideline, Section 5.1

PCI is not recommended in patients with […]
f. Left main disease and eligibility for CABG (level of evidence C)

2005 PCI guideline, Sections 5.2, 5.3
PCI is not recommended in patinets with […]
e. Left main disease and eligibility for CABG
(level of evidence C)

Modified recommendation 
(bullet “f”) from Section 5.1 
and bullet “e” from 
Sections 5.2 and 5.3, 
are no longer current; see 
2009 Class IIb 
recommendation #1)





Daeman:  Circ 118:1146, 2008Daeman:  Circ 118:1146, 2008

Stenting vs CABGStenting vs CABG
MVDMVD

3003873-6

ARTS, ERACIARTS, ERACI--II, MASS II, SOSII, MASS II, SOS
MetaMeta--analysis of 5analysis of 5--year patient level datayear patient level data
3,051 patients entered between June 1995 3,051 patients entered between June 1995 
and June 2000and June 2000

Purpose:Purpose: evaluate evaluate 
safety and safety and 
efficacy of PCI vs efficacy of PCI vs 
CABG for MVDCABG for MVD

PCIPCICABGCABG

50%50%
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Daeman:  Circ 118:1146, 2008Daeman:  Circ 118:1146, 2008 3003873-2

Stenting vs CABGStenting vs CABG

%%

DaysDays

DeathDeath

PCIPCI 1,5181,518 1,4721,472 1,4561,456 1,4401,440 1,4601,460 1,3471,347
CABGCABG 1,5331,533 1,4791,479 1,4571,457 1,4391,439 1,4121,412 1,3491,349
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%%

DaysDays

Death, Stroke, MIDeath, Stroke, MI

PCIPCI 1,3181,318 1,3811,381 913913 896896 872872 846846
CABGCABG 1,5331,533 1,3771,377 908908 891891 868868 845845
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%%

DaysDays

ReRe--RevascRevasc

PCIPCI 1,5181,518 1,2041,204 772772 740740 707707 665665
CABGCABG 1,5331,533 1,4281,428 927927 911911 882882 855855
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%%

DaysDays

MACCEMACCE

PCIPCI 1,5181,518 1,1531,153 729729 691691 657657 616616
CABGCABG 1,5331,533 1,3321,332 867867 846846 812812 785785

CABG 91.8%CABG 91.8%

PCI 91.5%PCI 91.5%

P=0.78P=0.78

PCI 83.3%PCI 83.3%

CABG 83.1%CABG 83.1%

P=0.64P=0.64

CABG 92.1%CABG 92.1%

PCI 71.0%PCI 71.0%

P<0.0001P<0.0001

CABG 77.0%CABG 77.0%

PCI 60.8%PCI 60.8%

P<0.0001P<0.0001



Daeman:  Circ 118:1146, 2008Daeman:  Circ 118:1146, 2008

Stenting vs CABGStenting vs CABG

3003873-4

PP
Age Age ££62 years62 years 0.950.95
Age >62 yearsAge >62 years
MenMen 0.060.06
WomenWomen
HypertensionHypertension 0.080.08
No hypertensionNo hypertension
HypercholesterolemiaHypercholesterolemia 0.580.58
No hypercholesterolemiaNo hypercholesterolemia
DiabetesDiabetes 0.650.65
No diabetesNo diabetes
Previous MIPrevious MI 0.840.84
No previous MINo previous MI
LVEF LVEF ££6060 0.540.54
LVEF >60LVEF >60
Two vessel diseaseTwo vessel disease 0.840.84
Three vessel diseaseThree vessel disease
Peripheral vascular diseasePeripheral vascular disease 0.120.12
No peripheral vascular diseaseNo peripheral vascular disease
All patientsAll patients 0.640.64

0.1 0.5 1.0 2.0 10

Adjusted hazard ratio andAdjusted hazard ratio and
95% CI for death at 4Y95% CI for death at 4Y

Favors CABGFavors CABG Favors PCIFavors PCI



Daeman:  Circ 118:1146, 2008Daeman:  Circ 118:1146, 2008

Stenting vs CABGStenting vs CABG
ConclusionConclusion

3003873-5

In this pooled analysis of 4 RCT, In this pooled analysis of 4 RCT, 
PCI with stenting was associated PCI with stenting was associated 
with longwith long--term safety profile term safety profile 
similar to that of CABGsimilar to that of CABG



SYNTAX Score & Unprotected LMCASYNTAX Score & Unprotected LMCA

•• Registry study of clinical practiceRegistry study of clinical practice
•• 819 patients with unprotected LMCA 819 patients with unprotected LMCA 

treated at 2 centerstreated at 2 centers
•• Comparison of clinical outcomes of PCI Comparison of clinical outcomes of PCI 

vs CABG depending on SYNTAX Score vs CABG depending on SYNTAX Score 
≤34 vs >34≤34 vs >34

Capodanno D et al:  J Am Coll Cardiol Intv 2:731Capodanno D et al:  J Am Coll Cardiol Intv 2:731--8, 20098, 2009
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SYNTAX Score and UPLMCASYNTAX Score and UPLMCA
Unadjusted 2Unadjusted 2--Year MortalityYear Mortality
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Capodanno D et al: J Am Coll Cardiol Intv 2:731, 2009Capodanno D et al: J Am Coll Cardiol Intv 2:731, 2009

Number at riskNumber at risk
PCIPCI 186186 148148 124124 8787
CABGCABG 204204 186186 153153 129129
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SYNTAX Score and UPLMCASYNTAX Score and UPLMCA
Unadjusted and Adjusted 2Unadjusted and Adjusted 2--Year RR ofYear RR of

Death with PCI or CABGDeath with PCI or CABG

-2 -1 0 1 2

Log (hazard ratio)Log (hazard ratio)
Capodanno D et al: J Am Coll Cardiol Intv 2:731, 2009Capodanno D et al: J Am Coll Cardiol Intv 2:731, 2009

Favors PCIFavors PCI Favors CABG Favors CABG HRHR (95% CI)(95% CI) PP
SYNTAX score SYNTAX score ££3434
UnadjustedUnadjusted 1.301.30 (0.65(0.65--2.58)2.58) 0.460.46
AdjustedAdjusted 0.810.81 (0.33(0.33--1.99)1.99) 0.640.64

SYNTAX score >34SYNTAX score >34
UnadjustedUnadjusted 4.244.24 (2.19(2.19--8.23)8.23) <0.001<0.001
AdjustedAdjusted 2.542.54 (1.09(1.09--5.92)5.92) 0.0310.031



SYNTAX Score & Unprotected LMCASYNTAX Score & Unprotected LMCA
ConclusionsConclusions

Capodanno D et al:  J Am Coll Cardiol Intv 2:731Capodanno D et al:  J Am Coll Cardiol Intv 2:731--8, 20098, 2009

“A SYNTAX score threshold of 34 may “A SYNTAX score threshold of 34 may 
usefully identify a cohort of patientsusefully identify a cohort of patients
with left main disease who benefitwith left main disease who benefit

most from surgical revascularizationmost from surgical revascularization
in terms of mortality.”in terms of mortality.”



ACC/AHA 2009 Joint STEMI/PCI Guidelines Focused Update

42

Class I

Benefit >>> Risk

Procedure/ Treatment 
SHOULD be 
performed/ 
administered

Class IIa

Benefit >> Risk
Additional studies with 
focused objectives 
needed

IT IS REASONABLE 
to perform 
procedure/administer 
treatment

Class IIb

Benefit ≥ Risk
Additional studies with 
broad objectives needed; 
Additional registry data 
would be helpful

Procedure/Treatment 
MAY BE CONSIDERED 

Class III

Risk ≥ Benefit
No additional studies 
needed

Procedure/Treatment 
should NOT be 
performed/administered
SINCE IT IS NOT 
HELPFUL AND MAY BE 
HARMFUL

should
is recommended
is indicated
is useful/effective/ 

beneficial

is reasonable
can be useful/effective/ 

beneficial
is probably recommended 

or indicated

may/might be considered
may/might be reasonable
usefulness/effectiveness is 

unknown /unclear/uncertain 
or not well established 

is not recommended
is not indicated
should not
is not 

useful/effective/beneficial
may be harmful

Applying Classification of Recommendations 
and Level of Evidence



ACC/AHA 2009 Joint STEMI/PCI Guidelines Focused Update

Class I

Benefit >>> Risk

Procedure/ Treatment 
SHOULD be 
performed/ 
administered

Class IIa

Benefit >> Risk
Additional studies with 
focused objectives 
needed

IT IS REASONABLE to 
perform 
procedure/administer 
treatment

Class IIb

Benefit ≥ Risk
Additional studies with 
broad objectives needed; 
Additional registry data 
would be helpful

Procedure/Treatment 
MAY BE CONSIDERED 

Class III

Risk ≥ Benefit
No additional studies 
needed

Procedure/Treatment 
should NOT be 
performed/administered
SINCE IT IS NOT 
HELPFUL AND MAY 
BE HARMFUL

Applying Classification of Recommendations 
and Level of Evidence

Level A: Multiple populations evaluated; Data derived from multiple randomized clinical trials or meta-analyses

Level B: Limited populations evaluated. Data derived from a single randomized trial or non-randomized studies 

Level C: Very limited populations evaluated. Only consensus opinion of experts, case studies, or standard-of-care. 
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RoutinenessRoutineness

•• Routines are a useful aidRoutines are a useful aid
•• Routines should not be cast in stoneRoutines should not be cast in stone
•• Routines should never take the place of good Routines should never take the place of good 

reasoned clinical judgmentreasoned clinical judgment



Unprotected LMCAUnprotected LMCA
CABG vs PCICABG vs PCI

TVRTVR OROR

1 year1 year 4.36 (2.60, 7.32)4.36 (2.60, 7.32)

2 years2 years 4.20 (2.21, 7.97)4.20 (2.21, 7.97)

3 years3 years 3.30 (0.96, 11.33)3.30 (0.96, 11.33)

PCI Compared with CABGPCI Compared with CABG

Naik H et al:  J Am Coll Cardiol Intv 2:739Naik H et al:  J Am Coll Cardiol Intv 2:739--47, 200947, 2009
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SYNTAX & Unprotected LMCASYNTAX & Unprotected LMCA

•• Single center observational studySingle center observational study
•• 255 consecutive patients undergoing PCI 255 consecutive patients undergoing PCI 

of unprotected LMCA stenosisof unprotected LMCA stenosis
•• Evaluate relationship between SYNTAX Evaluate relationship between SYNTAX 

score and 1score and 1--year outcomeyear outcome
•• Endpoints Endpoints 

•• Cardiac mortalityCardiac mortality
•• MACEMACE

Capodanno D et al:  Circ Cardiovasc Intervent 2:302Capodanno D et al:  Circ Cardiovasc Intervent 2:302--08, 200908, 2009



SYNTAX & Unprotected LMCASYNTAX & Unprotected LMCA

31% 36%

33%

Low Low 
≤18≤18

Intermediate  Intermediate  >1>1
8.278.27

High High >>
2727

LowLow IntermediateIntermediate HighHigh PP

% LAD% LAD 3535 7171 8989 <0.001<0.001

# stents# stents 1.81.8 2.92.9 3.33.3 <0.001<0.001

% CR% CR 7070 5050 2222 <0.001<0.001

Capodanno D et al:  Circ Cardiovasc Intervent 2:302Capodanno D et al:  Circ Cardiovasc Intervent 2:302--08, 200908, 2009



SYNTAX & Unprotected LMCASYNTAX & Unprotected LMCA
OutcomeOutcome

Low Low 
(%)(%)

Intermediate Intermediate 
(%)(%)

High High 
(%)(%)

In hospitalIn hospital
Cardiac deathCardiac death
MACE*MACE*

00
1.31.3

1.11.1
3.33.3

3.53.5
4.74.7

LongLong--termterm
Cardiac deathCardiac death
MACE*MACE*

2.52.5
7.47.4

1.11.1
21.421.4

13.113.1
20.420.4

Capodanno D et al:  Circ Cardiovasc Intervent 2:302Capodanno D et al:  Circ Cardiovasc Intervent 2:302--08, 200908, 2009

*Cardiac death, nonfatal MI, TLR*Cardiac death, nonfatal MI, TLR
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Conclusions: The SXscore is a useful tool to 
predict cardiac mortality and MACE in patients 
undergoing percutaneous revascularization of 
the left main coronary artery.
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SYNTAX scoreSYNTAX score
P<0.001P<0.001
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SYNTAX Score & Unprotected LMCASYNTAX Score & Unprotected LMCA
Differences Between PCI & CABGDifferences Between PCI & CABG

•• More prior PCIMore prior PCI
•• More prior MIMore prior MI
•• More acute MIMore acute MI
•• More LMCA + IVDMore LMCA + IVD
•• Less LMCA + 3VDLess LMCA + 3VD
•• Lower SYNTAX scoreLower SYNTAX score
•• Less distal LMCALess distal LMCA
•• Less CRLess CR

•• Lower EFLower EF
•• Higher EuroSCOREHigher EuroSCORE
•• Less distal LMCALess distal LMCA
•• Less SYNTAX scoreLess SYNTAX score
•• Less CRLess CR

Capodanno D et al:  J Am Coll Cardiol Intv 2:731Capodanno D et al:  J Am Coll Cardiol Intv 2:731--8, 20098, 2009

≤34≤34 >34>34
SYNTAX ScoreSYNTAX Score
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Capodanno D et al: J Am Coll Cardiol Intv 2:731, 2009Capodanno D et al: J Am Coll Cardiol Intv 2:731, 2009

SYNTAX Score and UPLMCASYNTAX Score and UPLMCA

SYNTAX score >34SYNTAX score >34
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Austrian Multivessel TAXUS RegistryAustrian Multivessel TAXUS Registry
22--Year ResultsYear Results

•• Multicenter registry of 441 consecutive Multicenter registry of 441 consecutive 
patients with symptomatic MVD undergoing patients with symptomatic MVD undergoing 
PCI in whom complete revascularization was PCI in whom complete revascularization was 
feasiblefeasible

•• Patients with 2 or 3VD, with or without LMCA, Patients with 2 or 3VD, with or without LMCA, 
stable or unstable angina (NSTEMI)stable or unstable angina (NSTEMI)

•• Evaluation by a multidisciplinary teamEvaluation by a multidisciplinary team
•• Primary endpoint:Primary endpoint:

•• MACCE (all cause death, nonfatal MI, MACCE (all cause death, nonfatal MI, 
TLR, cerebrovascular event at 2 years)TLR, cerebrovascular event at 2 years)

Gyongyosi M et al:  J Am Coll Cardiol Intv 2:718Gyongyosi M et al:  J Am Coll Cardiol Intv 2:718--27, 200927, 2009



Austrian Multivessel TAXUS RegistryAustrian Multivessel TAXUS Registry
22--Year ResultsYear Results

•• Complete revascularization achieved in 90.5%Complete revascularization achieved in 90.5%
•• Incomplete revascularization:Incomplete revascularization:

•• 3.6% side branch occlusion, dissection3.6% side branch occlusion, dissection
•• 5.5% non treatment of a significant 5.5% non treatment of a significant 

lesion for anatomic reasonslesion for anatomic reasons
•• 0.4% unsatisfactory PCI0.4% unsatisfactory PCI

Gyongyosi M et al:  J Am Coll Cardiol Intv 2:718Gyongyosi M et al:  J Am Coll Cardiol Intv 2:718--27, 200927, 2009
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Conclusions: With the aim of complete revascularization, 
TAXUS stent implantations can be safe for patients with 
multivessel disease. The AUTAX registry including patients 
with post-PCI lesions provides additional information to the 
SYNTAX (Synergy Between Percutaneous Coronary 
Intervention With TAXUS and Cardiac Surgery) study.
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Austrian Multivessel TAXUS RegistryAustrian Multivessel TAXUS Registry
Patients with Multivessel CAD and Treatment OptionsPatients with Multivessel CAD and Treatment Options

GyGyööngyngyöösi M et al: J Am Coll Cardiol Intv 2:718, 2009si M et al: J Am Coll Cardiol Intv 2:718, 2009

Screened patientsScreened patients 1,0121,012
CABGCABG 473473

Complex anatomyComplex anatomy 353 (74.6%)353 (74.6%)
CTO untreatable with PCICTO untreatable with PCI 78 (16.5%)78 (16.5%)
DAPT is not possible or patient incomplianceDAPT is not possible or patient incompliance 26 (5.5%)26 (5.5%)
Patient refused PCIPatient refused PCI 3 (0.7%)3 (0.7%)
OthersOthers 13 (2.7%)13 (2.7%)

PCIPCI 542542
Included in AUTAX registryIncluded in AUTAX registry 441441

ComorbiditiesComorbidities 208 (47.2%)208 (47.2%)
No. of graft vesselNo. of graft vessel 24 (5.4%)24 (5.4%)
Poor distal vessel qualityPoor distal vessel quality 48 (10.9%)48 (10.9%)
Patient refused CABGPatient refused CABG 131 (29.7%)131 (29.7%)
OthersOthers 30 (6.8%)30 (6.8%)

Not included in AUTAX registry (met exclusion criteria)Not included in AUTAX registry (met exclusion criteria) 101101
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Austrian Multivessel TAXUS RegistryAustrian Multivessel TAXUS Registry
Procedural CharacteristicsProcedural Characteristics

GyGyööngyngyöösi M et al: J Am Coll Cardiol Intv 2:718, 2009si M et al: J Am Coll Cardiol Intv 2:718, 2009

No.No. %%

Lesion in left main coronary arteryLesion in left main coronary artery 3030 6.86.8

Left main with 1Left main with 1--vessel diseasevessel disease 55 1.11.1

Left main with 2Left main with 2--vessel diseasevessel disease 11 0.20.2

Left main with 3Left main with 3--vessel diseasevessel disease 2424 5.45.4

22--vessel disease without left main lesionvessel disease without left main lesion 274274 62.162.1

33--vessel disease without left main lesionvessel disease without left main lesion 161161 36.536.5
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Austrian Multivessel TAXUS RegistryAustrian Multivessel TAXUS Registry
Clinical 2Clinical 2--Year FollowYear Follow--Up Events with MACCEUp Events with MACCE

GyGyööngyngyöösi M et al: J Am Coll Cardiol Intv 2:718, 2009si M et al: J Am Coll Cardiol Intv 2:718, 2009

No.No. %%

First 30 days, complicationsFirst 30 days, complications 1515 3.43.4

Cumulative 6Cumulative 6--mo MACCEmo MACCE 4747 10.210.2

Cumulative 1Cumulative 1--yr MACCEyr MACCE 6666 15.715.7

Cumulative 2Cumulative 2--yr MACCEyr MACCE 7878 18.318.3

AllAll--cause death and/or acute MI at 1 yrcause death and/or acute MI at 1 yr 2020 4.84.8

AllAll--cause death and/or acute MI at 2 yrcause death and/or acute MI at 2 yr 2222 5.35.3
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HRHR 95% CI95% CI PP
AgeAge 1.031.03 1.001.00--1.051.05 0.0190.019
GenderGender 1.141.14 0.660.66--1.891.89 0.6370.637
Diabetes mellitusDiabetes mellitus 1.501.50 0.940.94--2.362.36 0.0810.081
HypercholesterolemiaHypercholesterolemia 0.790.79 0.490.49--1.311.31 0.3470.347
33--vessel diseasevessel disease 1.001.00 0.590.59--1.711.71 0.9930.993
Total stent lengthTotal stent length 1.121.12 0.610.61--2.032.03 0.7200.720
Syntax scoreSyntax score 1.331.33 0.630.63--2.742.74 0.4460.446
Previous PCI/CABGPrevious PCI/CABG 1.331.33 0.830.83--2.122.12 0.2270.227
Incomplete revascIncomplete revasc 1.181.18 0.610.61--2.192.19 0.6110.611
UA/NSTEMIUA/NSTEMI 2.102.10 1.341.34--3.283.28 0.0010.001

Austrian Multivessel TAXUS RegistryAustrian Multivessel TAXUS Registry
Predictors of MACCEPredictors of MACCE

0 1 2 3 4
Hazard ratioHazard ratio

GyGyööngyngyöösi M et al: J Am Coll Cardiol Intv 2:718, 2009si M et al: J Am Coll Cardiol Intv 2:718, 2009
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Evolution of Medical CareEvolution of Medical Care

•• See one, do one, teach oneSee one, do one, teach one
•• Read about one, do oneRead about one, do one
•• Evidence based medicineEvidence based medicine

•• ‘Perpetuating other people’s ‘Perpetuating other people’s 
mistakes instead of your own’mistakes instead of your own’

•• GuidelinesGuidelines
•• Team careTeam care



MetricsMetrics

Hard Hard 
EndpointsEndpoints

Softer Softer 
EndpointsEndpoints

Other Other 
EndpointsEndpoints

DeathDeath Angina Angina EconomicsEconomics
StrokeStroke Exercise ToleranceExercise Tolerance Return to workReturn to work
MIMI Repeat PCIRepeat PCI
ReadmissionReadmission
Need for CABGNeed for CABG QOLQOL
CHFCHF



PatientPatient

SocietalSocietalFamilyFamily

PhysicianPhysician
Interventionalist vs Interventionalist vs 

CV Surgery vs CV Surgery vs 
QuarterbackQuarterback
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Daeman:  Circ 118:1146, 2008Daeman:  Circ 118:1146, 2008

Stenting vs CABGStenting vs CABG

3003873-1

PCIPCI CABGCABG
VariablesVariables 1,518 patients1,518 patients 1,533 patients1,533 patients PP
DeathDeath 8.5 (129/1,518)8.5 (129/1,518) 8.2 (125/1,533)8.2 (125/1,533) 0.740.74
StrokeStroke 2.5 (38/1,518)2.5 (38/1,518) 2.9 (45/1,533)2.9 (45/1,533) 0.510.51
MIMI 6.6 (100/1,518)6.6 (100/1,518) 6.1 (94/1,533)6.1 (94/1,533) 0.660.66
Repeat revascularizationRepeat revascularization 25.0 (379/1,518)25.0 (379/1,518) 6.3 (96/1,533)6.3 (96/1,533) <0.001<0.001

Repeat PCIRepeat PCI 18.3 (278/1,518)18.3 (278/1,518) 5.4 (83/1,533)5.4 (83/1,533) <0.001<0.001
Repeat CABGRepeat CABG 9.1 (138/1,518)9.1 (138/1,518) 1.2 (18/1,533)1.2 (18/1,533) <0.001<0.001

Death, stroke, or MIDeath, stroke, or MI 14.2 (215/1,518)14.2 (215/1,518) 14.6 (224/1,533)14.6 (224/1,533) 0.760.76
Death, MI, or repeatDeath, MI, or repeat 32.5 (494/1,518)32.5 (494/1,518) 17.5 (268/1,533)17.5 (268/1,533) <0.001<0.001
revascularizationrevascularization
Death, stroke, MI, orDeath, stroke, MI, or 34.2 (519/1,518)34.2 (519/1,518) 19.6 (301/1,533)19.6 (301/1,533) <0.001<0.001
repeat revascularizationrepeat revascularization

Crude event rates (%)Crude event rates (%)



ARTSARTS HR 0.95, 95% CI 0.63HR 0.95, 95% CI 0.63--1.431.43
SoSSoS HR 0.56, 95% CI 0.33HR 0.56, 95% CI 0.33--0.950.95
MASSMASS--IIII HR 1.18, 95% CI 0.71HR 1.18, 95% CI 0.71--1.961.96
BRAC IBRAC I--IIII HR 1.69, 95% CI 0.91HR 1.69, 95% CI 0.91--3.163.16
All patientsAll patients HR 0.97, 95% CI 0.76HR 0.97, 95% CI 0.76--1.241.24

ARTSARTS HR 0.80, 95% CI 0.60HR 0.80, 95% CI 0.60--1.061.06
SoSSoS HR 1.24, 95% CI 0.80HR 1.24, 95% CI 0.80--1.931.93
MASSMASS--IIII HR 1.08, 95% CI 0.72HR 1.08, 95% CI 0.72--1.611.61
BRAC IBRAC I--IIII HR 1.74, 95% CI 1.07HR 1.74, 95% CI 1.07--2.832.83
All patientsAll patients HR 1.05, 95% CI 0.87HR 1.05, 95% CI 0.87--1.261.26

3003873-3

Stenting vs CABGStenting vs CABG

Adjusted hazard ratio andAdjusted hazard ratio and
95% CI for death at 4Y95% CI for death at 4Y

0.1 0.5 1.0 2.0 10

0.1 0.5 1.0 2.0 10

Daeman:  Circ 118:1146, 2008Daeman:  Circ 118:1146, 2008

Favors CABGFavors CABG Favors PCIFavors PCI

Adjusted hazard ratio andAdjusted hazard ratio and
95% CI for death at 4Y95% CI for death at 4Y

Favors CABGFavors CABG Favors PCIFavors PCI
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Stenting vs CABGStenting vs CABG
MVDMVD

3003873-7

PCIPCI CABGCABG PP
Age (yr)Age (yr) 61.661.6 61.661.6 0.370.37
DM (%)DM (%) 18.118.1 17.517.5 0.670.67
Stable AP (%)Stable AP (%) 68.268.2 68.968.9 0.700.70
EF (%)EF (%) 6060 6060
2VD/3VD2VD/3VD 59.3/36.159.3/36.1 57.0/40.057.0/40.0
LAD (%)LAD (%) 89.989.9 91.891.8 0.0170.017
CRCR 62.062.0 89.489.4 <0.001<0.001



SYNTAX TrialSYNTAX Trial

•• LM preLM pre--specified subset of 705 patients specified subset of 705 patients 
•• Recommended procedureRecommended procedure

•• Complete lesion coverageComplete lesion coverage
•• Stent overlapping (where required) by Stent overlapping (where required) by 

~4 mm~4 mm
•• Final kissing balloon following Final kissing balloon following 

bifurcation stentingbifurcation stenting

Morice MC et al: Circ, 2010 (in press)Morice MC et al: Circ, 2010 (in press)



SYNTAX TrialSYNTAX Trial
LMCA SubsetLMCA Subset
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SYNTAX Left Main TrialSYNTAX Left Main Trial
11--Year IncidenceYear Incidence

CABGCABG PCIPCI Mean difference (95% CI)Mean difference (95% CI) PP

00--2222 3.0%3.0% 0.9%0.9% 0.330.33

2323--3232 6.7%6.7% 1.0%1.0% 0.0510.051

³³3333 4.1%4.1% 9.7%9.7% 0.060.06

PCI betterPCI better CABG betterCABG better

AllAll--Cause DeathCause Death

CABGCABG PCIPCI Mean difference (95% CI)Mean difference (95% CI) PP

00--2222 2.0%2.0% 1.7%1.7% 1.001.00

2323--3232 3.4%3.4% 2.9%2.9% 1.001.00

³³3333 6.1%6.1% 7.5%7.5% 0.650.65

PCI betterPCI better CABG betterCABG better

MIMI
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SYNTAX Left Main TrialSYNTAX Left Main Trial
11--Year IncidenceYear Incidence

CABGCABG PCIPCI Mean difference (95% CI)Mean difference (95% CI) PP

00--2222 2.0%2.0% 0%0% 0.210.21

2323--3232 2.2%2.2% 0%0% 0.210.21

³³3333 3.4%3.4% 0.7%0.7% 0.220.22

PCI betterPCI better CABG betterCABG better

CVACVA

CABGCABG PCIPCI Mean difference (95% CI)Mean difference (95% CI) PP

00--2222 6.1%6.1% 1.7%1.7% 0.150.15

2323--3232 10.1%10.1% 3.9%3.9% 0.090.09

³³3333 10.9%10.9% 14.2%14.2% 0.400.40

PCI betterPCI better CABG betterCABG better

Death/CVA/MIDeath/CVA/MI
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SYNTAX Left Main TrialSYNTAX Left Main Trial
11--Year IncidenceYear Incidence

CABGCABG PCIPCI Mean difference (95% CI)Mean difference (95% CI) PP

00--2222 8.1%8.1% 7.7%7.7% 0.920.92

2323--3232 7.9%7.9% 9.7%9.7% 0.650.65

³³3333 4.8%4.8% 17.2%17.2% <0.001<0.001

PCI betterPCI better CABG betterCABG better

Repeat RevascularizationRepeat Revascularization
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