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CABG vs. PCI for MVD
What really matters?

Most important outcome metrics
• Death/stroke/MI: Death > stroke > MI

Also should be considered
Invasiveness• Invasiveness 

• Recovery and return to work
Angina status and repeat revascularization• Angina status and repeat revascularization

• Quality of life and cost-effectiveness
Other adverse events: atrial fibrillation renal• Other adverse events: atrial fibrillation, renal 

failure, bleeding and transfusion, infection, etc.



Revascularization eras

1 CABG vs PCI with balloon1. CABG vs PCI with balloon 
angioplasty and bare metal stents

2 CABG vs PCI with bare metal2. CABG vs PCI with bare metal 
stents only

3. CABG vs PCI with DES3. CABG vs PCI with DES
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CABG vs PCI for MVD (10 RCTs, n=7,812)CABG vs PCI for MVD (10 RCTs, n=7,812)
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Total mortality

CABG vs PCI for MVD (10 RCTs, n=7,812): 5-yr mortality
5-year mortality (%) HR (95% CI) P value for interaction
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CABG vs PCI for MVD (10 RCTs, n=7,812)      CABG vs PCI for MVD (10 RCTs, n=7,812)      
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CABG vs PCI for MVD (10 RCTs, n=7,812)CABG vs PCI for MVD (10 RCTs, n=7,812)
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Risk of Stroke with CABG vs PCI in Multivessel 
Disease: Meta-analysis of 8 Randomized Trialssease eta a a ys s o 8 a do ed a s

- 30-day Follow-up -
Study PCIOR (95% CI) CABG

BARI 2/9153 52 (0 73 17 01) 7/914
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2.62 (1.40, 4.91) 13/309337/3099Fixed effects
2.62 (1.40, 4.91)Random effects 0.42%1.19%
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Palmerini T and Stone GW. JACC in press.
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Risk of Stroke with CABG vs PCI in Multivessel 
Disease: Meta-analysis of 4 Randomized TrialsDisease: Meta analysis of 4 Randomized Trials
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Palmerini T and Stone GW. JACC in press.



Revascularization eras

1 CABG vs PCI with balloon1. CABG vs PCI with balloon 
angioplasty and bare metal stents

2 CABG vs PCI with bare metal2. CABG vs PCI with bare metal 
stents only

3. CABG vs PCI with DES3. CABG vs PCI with DES



Bare Metal Stents vs. CABGBare Metal Stents vs. CABG
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Bare Metal Stents vs. CABGBare Metal Stents vs. CABG
4 RCT (ARTS ERACI4 RCT (ARTS ERACI II MASSII MASS IIII S SS S)) 3 051 t3 051 t4 RCTs (ARTS, ERACI4 RCTs (ARTS, ERACI--II, MASSII, MASS--II, II, SoSSoS)), 3,051 pts, , 3,051 pts, 
94% IMA, 594% IMA, 5--year followyear follow--up (pt level pooled analysis)up (pt level pooled analysis)

ea
th

, 
ea

th
, 

%
)

%
)

100100

9090

om
 D

e
om

 D
e

r M
I 

r M
I (

%(%

CABG 83.1%CABG 83.1%

PCI 83.3%PCI 83.3%9090

8080

55--year D/MI/CVA PCI vs. CABGyear D/MI/CVA PCI vs. CABG55--year D/MI/CVA PCI vs. CABGyear D/MI/CVA PCI vs. CABG

do
m

 fr
o

do
m

 fr
o

ro
ke

 
ro

ke
 o

ror CABG 83.1%CABG 83.1%
7070 P=0.64P=0.64

16.7% vs. 16.9%, P=0.6916.7% vs. 16.9%, P=0.69
HR [HR [95%CI95%CI] = 0.96 [0.79] = 0.96 [0.79--1.16]1.16]

16.7% vs. 16.9%, P=0.6916.7% vs. 16.9%, P=0.69
HR [HR [95%CI95%CI] = 0.96 [0.79] = 0.96 [0.79--1.16]1.16]

Fr
ee

d
Fr

ee
d

St
r

St
r 6060

5050

DaysDays

5050
00 365365 730730 10951095 14601460 18251825

DaysDays

Daemon J et al. Circulation 2008;118:1146Daemon J et al. Circulation 2008;118:1146--11541154



PPintint

Bare MetalBare Metal 0.950.95
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Bare Metal Stents vs. CABGBare Metal Stents vs. CABG
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Revascularization eras

1 CABG vs PCI with balloon1. CABG vs PCI with balloon 
angioplasty and bare metal stents

2 CABG vs PCI with bare metal2. CABG vs PCI with bare metal 
stents only

3. CABG vs PCI with DES3. CABG vs PCI with DES



CARDiaCARDia TrialTrial
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31% 31% insulininsulin--treated, 6% 1VD, 33% 2VD, 61treated, 6% 1VD, 33% 2VD, 61% 3VD, mean LVEF 60%% 3VD, mean LVEF 60%

CABG ptsCABG pts PCI ptsPCI pts
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Kapur A et al. Kapur A et al. JACC 2010;55:432JACC 2010;55:432––4040



1-Year MACCE: DES group (n=424)

P 0 22P 0 22P=0.22P=0.22

P=0.98

P=0.01P=0.01
P=0.85

P=0.04
P=0.72

Kapur A et al. Kapur A et al. JACC 2010;55:432JACC 2010;55:432––4040



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



All-Cause Death/CVA/MI to 4 Years
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Repeat Revascularization to 4 YearsRepeat Revascularization to 4 Years
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MACCE to 4 Years by SYNTAX Score 
Tercile Low Scores (0 22)
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MACCE to 4 Years by SYNTAX Score 
Tercile Intermediate Scores (23 32)
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MACCE to 4 Years by SYNTAX Score 
Tercile High Scores (≥33)
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SYNTAX: ARC Stent Thrombosis
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Functional SYNTAX Score (FFR ≤0.80)Functional SYNTAX Score (FFR ≤0.80)
SS and FSS calculated in 497 pts with MVD in FAME 

Angiographic SS tertiles Functional SSFFRAngiographic SS tertiles
Median 13.8

Mean 14.8  ± 6.0
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Functional SYNTAX Score (FFR ≤0.80)Functional SYNTAX Score (FFR ≤0.80)
SS and FSS calculated in 497 pts with MVD in FAME
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EES vs. PES: SPIRIT EES vs. PES: SPIRIT II, III, IV and COMPARE RCTsII, III, IV and COMPARE RCTs
Pooled database analysisPooled database analysis –– 2 year results2 year resultsPooled database analysis Pooled database analysis 2 year results2 year results
Patients with multivessel PCI (n=1,322)Patients with multivessel PCI (n=1,322)
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EES vs. PES: SPIRIT EES vs. PES: SPIRIT II, III, IV and COMPARE II, III, IV and COMPARE RCTsRCTs
Pooled databasePooled database analysisanalysis –– 2 year results2 year resultsPooled database Pooled database analysis analysis –– 2 year results2 year results
Patients with multivessel PCI (n=1,322)Patients with multivessel PCI (n=1,322)
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Evidence-based Medicine
Wh D I P f CABG f MVD?When Do I Prefer CABG for MVD?

With current DES the benefits of PCI compared toWith current DES the benefits of PCI compared toWith current DES, the benefits of PCI compared to With current DES, the benefits of PCI compared to 
CABG in terms of lesser invasiveness, fewer major CABG in terms of lesser invasiveness, fewer major 
periperi--procedural complications reduced stroke betterprocedural complications reduced stroke betterperiperi--procedural complications, reduced stroke, better procedural complications, reduced stroke, better 
early QOL, more rapid return to work, etc., outweigh early QOL, more rapid return to work, etc., outweigh 
the greater rate of repeat revascularization as longthe greater rate of repeat revascularization as longthe greater rate of repeat revascularization, as long the greater rate of repeat revascularization, as long 
as mortality is not increased. as mortality is not increased. Thus, I currently prefer Thus, I currently prefer 
CABG in:CABG in:CABG in:CABG in:

1.1.MMost patients with SYNTAX score ≥33ost patients with SYNTAX score ≥33
2.2.Select patients with SYNTAX score 22 Select patients with SYNTAX score 22 –– 33 (e.g. non33 (e.g. non--

revascularizablerevascularizable LAD supplying viable myocardium)LAD supplying viable myocardium)



Evidence-based Medicine
Wh D I P f CABG f MVD?When Do I Prefer CABG for MVD?
Other factors which must be considered:Other factors which must be considered:
• Likelihood to completely revascularize all major 

ischemic segments
• Operator expertise (interventionalist and surgeon)
• Expected patient compliance with follow-up 

medications and procedures p

Diabetes, LVEF, and 2VD vs 3VD do not 
independently weigh into this equation!  


