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ESC Guideline for LM Revascularization 

European Heart Journal 2013;34:2949 
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What can I 
do ….. ? 
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     Think 
again …. 



Thought Again on SYNTAX Score 

• Basics as a risk classifier 

- Development 

- Reproducibility  

- Simplicity 

• Clinical role 

- To classify risk of patients 

- To predict prognosis 

- To guide revascularization strategy 
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Development of  
SYNTAX Score 

• Based on the previous angiographic scores of  

1. AHA classification of the coronary tree segments modified 

for the ARTS study 

2. Leaman score 

3. ACC/AHA lesions classification system 

4. Total occlusion classification system 

5. Duke and ICPS classification systems for bifurcation lesions 

 • NOT was created or validated with the usual statistical 

modeling of risk score using population studies 

 Was developed by creative researchers on the table… 

probably scientific but not with an usual way … 

 

 



Is it easy to measure ? 

Hand-made in AMC 

for Core Lab analysis web-version SS Calculator 



Is the SCORE reproducible across 
observers? 
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     In 2008  

 

To validate the 

SYNTAX score 

 

20 pts from MAIN-

COMPARE registry  

 

6 aniographers in  

core lab of CVRF 

 

Kappa = 0.67 
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Measurement for LM + MVD in 2014 
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Core Lab Fellows 

3-10 min             10-25 min     per 1 pt 



Inter-observer Variability 
 

Kappa 

 

Agreement 

 

< 0 Less than chance agreement 

0.01 – 0.20  Slight agreement 

0.21 – 0.40  Fair agreement 

0.41 – 0.60 Moderate agreement 

0.61 – 0.80 Substantial agreement 

0.81 – 0.99 Almost perfect agreement 

Kappa of SS ranged from 0.4 to 0.8 in Literatures. 



SS Distribution in SYNTAX Study 
Gaussian Distribution with Terciles of 

 Low (~22), Int. (23-32), High (>32)  
 

 
 

Serruys PW et al. EuroIntervention 2009;5:50 



Validity of Low (~22) Int. (23-32) High (>32) ? 
SS Distribution in MAIN-COMPARE Registry 

PCI (N=819) 

 

CABG (N=761) 

Median 23.0 

IQR 14, 31 

Tertiles 17, 28 

K-S p<0.001  

Median 37.5 

IQR 32,43 

Tertiles 32, 43 

K-S p=0.194  

Score 

p < 0.001 between PCI vs. CABG  

Frequency (#) 

Kim YH et al. J Am Coll Cardiol Intv 2010;3:612 



My Thought 1 

Basic Function as a Risk Score 

• I am convinced that … 

- good to represent angiographic complexity 

- good agreement across observers with training 

 

• But … 

- still complex to calculate it in daily practices 

- more inter-observe variability for high SS  

- gap between core-lab and on-site 

- inherent limitation as not based on the pts DB 

- varying tercile groups according to the cohorts 
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5-Y MACCE in SYNTAX LM 

0 – 22                        23 – 32                            33 

Mohr FW et al. Lancet  2013; 381: 629 

CABG  PCI  

Low                    Intermediate                      High 

 Gradual increase after PCI: 30.4 vs. 32.7 vs. 46.5  

 No change after CABG:        31.5 vs. 32.3 vs. 29.7 



MAIN-COMPARE 
Unprotected LM Disease 

 

Kim YH et al. J Am Coll Cardiol Intv 2010;3:612 



Clinical Profiles according to SS 

Low 

(N=518)  

Intermediate 

(N=352) 

High 

(N=662) 
P value 

Age (yrs) 58.5  11.5 63.0  10.0 64.5  9.4 < 0.001 

Male gender 347 (67.0) 253 (71.9) 493 (74.5) 0.018 

Hypertension 217 (41.9) 183 (52.0) 363 (54.8) < 0.001 

Diabetes mellitus 121 (23.4) 111 (31.5) 254 (38.4) < 0.001 

              (Insulin-treated) 20 (3.9) 28 (8.0) 39 (5.9) 0.036 

Hypercholesterolemia 154 (29.7) 122 (34.7) 264 (39.9) 0.003 

Current smoking 143 (27.6) 102 (29.0) 161 (24.3) 0.218 

Kim YH et al. J Am Coll Cardiol Intv 2010;3:612 



Low 

(N=518)  

Intermediate 

(N=352) 

High 

(N=662) 
P value 

Previous MI  27 (19.1) 38 (27.0) 76 (53.9) 0.001 

Previous CHF 10 (1.9) 6 (1.7) 24 (3.6) 0.093 

History of CVA 27 (5.2) 26 (7.4) 63 (9.5) 0.021 

Peripheral disease 11 (2.1) 10 (2.8) 36 (5.4) 0.007 

Chronic lung disease 10 (1.9) 7 (2.0) 15 (2.3) 0.913 

CRF (Cr > 2.0 mg/dl) 9 (1.7) 9 (2.6) 29 (4.4) 0.027 

Euro Score 3.6  2.2 4.1  2.3 4.6  2.3 < 0.001 

LV Ejection Fraction (%) 61.5  9.6 59.4  11.7 56.6  11.8 < 0.001 

Clinical Profiles according to SS 

Kim YH et al. J Am Coll Cardiol Intv 2010;3:612 



Outcomes by SYNTAX Score   
MAIN-COMPARE PCI Patients (N=819) 
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Outcomes by SYNTAX Score   
CABG Patients (N=761) 
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My Thought 2 

Prognostic Ability of SS for LM 

• Correlation with clinical risks 

 

• PCI prognostics: heterogeneous  

- Good in SYNTAX trial 

- Modest in MAN-COMPARE registry 

 

• CABG prognostics 

- NOT good 



5-Y MACCE in SYNTAX LM 

0 – 22                        23 – 32                            33 

Mohr FW et al. Lancet  2013; 381: 629 

P for interaction = NS 

CABG  PCI  

Low                    Intermediate                      High 



Different Treatment Effects between PCI and CABG 

Death, MI, or Stroke 

Interaction P=0.25 in MAIN-COMPARE 

Low                        Intermediate                    High 

Kim YH et al. J Am Coll Cardiol Intv 2010;3:612 



Different Treatment Effects between PCI and CABG 

Death, MI, Stroke, or TVR 

 

Low                        Intermediate                    High 

Kim YH et al. J Am Coll Cardiol Intv 2010;3:612 

Interaction P=0.66 in MAIN-COMPARE 



Athappan et al. JACC: Cardiovascular Interventions 2013;1219-30 

3 Year MACE 

0.1 1 10 

Favor PCI Favor CABG 

95% CI 

1.37 (0.74, 2.53) 
1.03 (0.52, 2.02) 
1.92 (1.09, 3.38) 
1.44 (1.01, 2.06) 

0.67 (0.29, 1.55) 
1.03 (0.54, 1.99) 
1.42 (0.75, 2.70) 
1.05 (0.71, 1.59) 

0.62 (0.24, 1.59) 
0.39 (0.17, 0.94) 
1.62 (0.86, 3.05) 
0.75 (0.31, 1.88) 

1.09 (0.80, 1.48) 

SYNAX 
MAIN-COMPARE 
CREDO-Kyoto 
Overall 

SYNAX 
MAIN-COMPARE 
CREDO-Kyoto 
Overall 

SYNAX 
MAIN-COMPARE 
CREDO-Kyoto 
Overall 

Total Overall 

N 

284 
662 
347 
1134 

195 
467 
308 
970 

222 
438 
277 
935 

High 

Intermediate 

Low 

Meta-analysis in LM PCI by SYNTAX Terciles 



Athappan et al. JACC: Cardiovascular Interventions 2013;1219-30 

3 Year TVR 

0.1 1 10 

Favor PCI Favor CABG 

SYNAX 
MAIN-COMPARE 
CREDO-Kyoto 
Overall 

SYNAX 
MAIN-COMPARE 
CREDO-Kyoto 
Overall 

SYNAX 
MAIN-COMPARE 
CREDO-Kyoto 
Overall 

Total Overall 

N 

284 
662 
347 
1283 

195 
467 
308 
855 

222 
518 
277 
1017 

95% CI 

3.64 (1.87, 7.10) 
5.57 (2.44, 12.8) 
9.79 (5.56, 17.2) 
5.96 (3.21, 11.1) 

1.12 (0.51, 2.49) 
3.73 (1.36, 10.0) 
3.17 (1.68, 5.99) 
2.34 (1.16. 4.85) 

1.16 (0.54, 2.46) 
5.28 (1.25, 22.1) 
4.81 (2.50, 9.21) 
2.91 (1.01, 8.41) 

3.48 (2.11, 5.76) 

Meta-analysis in LM PCI by SYNTAX Terciles 

High 

Intermediate 

Low 



FREEDOM Study 
DM with Multivessel 

Farkouh ME et al. N Engl J Med. 2012;367:2375 

Subgroup No. 5-Yr Rate 
Hazard Ratio  

(95%CI) 
P for 

Interaction 

PCI CABG 

% 

All patients 1900 27 19 

SS  0.58 

    ≤ 22 669 23 17 

    23-32 844 27 18 

    ≥ 33 374 31 23 

PCI better             CABG better 



My Thought 3 

Guidance of Revascularization Strategy 

• Treatment effect was not significantly 

interacted between the revascularization 

strategy and SS terciles. 

• Treatment effect between PCI and CABG 

does not proportionally change with SS. 

A caution is required to select 

revascularization strategy using the SS. 



SYNTAX Score and Modifiers 
with combination of clinical parameters 
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Cox Model For Death, MI, or Stroke 
MAIN-COMPARE Registry 

Outcomes Hazard Ratio 95% CI  P value 

Overall patients 

    EuroSCORE 1.25 1.16, 1.34 <0.001 

    Chronic lung disease  2.14 1.07, 4.29 0.032 

    Chronic renal failure 2.67 1.54, 4.63 <0.001 

    Atrial fibrillation 2.21 1.11, 4.42 0.024 

PCI patients 

    EuroSCORE 1.17 1.05, 1.31 0.004 

    Prior congestive heart failure 3.86 1.58, 9.44 0.003 

    Chronic renal failure 6.15 2.90, 13.01 <0.001 

CABG patients 

    EuroSCORE 1.27 1.16, 1.39 <0.001 

    Diabetes mellitus 1.76 1.13, 2.75 0.013 

    Chronic lung disease 4.03 1.79, 9.05 <0.001 

    Prior cerebrovascular disease 2.36 1.29, 4.31 0.005 

    Hyperlipidemia 0.60 0.36, 0.99 0.043 

Kim YH et al. J Am Coll Cardiol Intv 2010;3:612 



Outcomes Hazard Ratio 95% CI  P value 

Overall patients 

    EuroSCORE 1.10 1.04, 1.16 <0.001 

    CABG 0.71 0.54, 0.92 0.010 

    Chronic renal failure 2.32 1.40, 3.85 0.001 

    Prior cerebrovascular disease 1.58 1.08, 2.33 0.020 

    Use of intra-aortic balloon pump 2.00 1.09, 3.64 0.024 

PCI patients 

    Prior congestive heart failure 2.98 1.44, 6.16 0.003 

    Use of intra-aortic balloon pump 2.25 1.23, 4.10 0.008 

    Chronic renal failure 4.17 2.27, 7.64 <0.001 

CABG patients 

    EuroSCORE 1.22 1.12, 1.33 <0.001 

    Chronic lung disease 2.52 1.15, 5.49 0.021 

    Prior MI 1.76 1.06, 2.94 0.030 

    Prior cerebrovascular disease 2.32 1.36, 3.99 0.002 

Cox Model For MACCE 
MAIN-COMPARE Registry 

Kim YH et al. J Am Coll Cardiol Intv 2010;3:612 



Discrimination and Calibration 
For MACCE in MAIN-COMPARE 

 
Discrimination Calibration 

Model C-index  

(95% CI) 

AIC SLR 

SS 0.53  

(0.48-0.55) 

3511.0 0.93 

EuroSCORE 0.57  

(0.53-0.60) 

3493.9 1.09 

SS + EuroSCORE 0.57  

(0.53-0.60) 

3495.7 1.02 

 Discrimination: power to predict outcomes 

 Calibration: accuracy between predicted and observed outcomes  

Kim YH et al. J Am Coll Cardiol Intv 2010;3:612 



Syntax  
Score II 

• SS 25 (Int.)  35 (high) 

• Points 15  18  

• EF 50  40 

• Points 0  7  

• PVD yes  

• Points 0  12  

Farooq V et al. Lancet 2013;381:639 



My Thought 4 

SYNTAX + Clinical Parameters 

• SS is going to be just a component of 

predictors included in the risk model. 

• Then, calculation of SS is not a prerequisite, 

but an option … 

  

• Why not simpler parameters, such as # of 

vessel disease or ACC/AHA classification, to 

represent angiographic complexity ?  

 



My Decision 
SS ranging from 33 - 44 across Operators 

• Normal EF 

• Male 68 

• Non-diabetic 

• Hypertension 

• Normal renal function 



PCI using 4 DES for LM, LAD, RCA 
No touch for Diag and LCX 



SYNTAX Score in AMC 

Routinely measured  

in the Core Lab  

 

A good parameter of  

angiographic complexity 

But, NOT measured  

in the Cath Lab 

 

NOT a good parameter 

for individualized care 



Thank you very much 


