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CABG vs PCI  
This debates has been long last ever since 
balloon angiopalsty started in 1979…
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Summary of 
Old PCI (PTCA or BMS) vs. CABG

From RCT to Registry

Multi-vessel Disease PCI 
-Where We Are-
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PCI (PTCA or BMS) vs CABG 
in multi-vessel diseases

From Network Systemic Review Data

Bravata:  Ann Intern Med 147:703, 2007

• 23 randomized clinical trials
• 5,019 patients assigned PCI with balloon or BMS in MVD
• 4,944 patients assigned CABG in MVD
• Outcomes of interest

Death, MI, stroke, angina, additional revascularization
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Ann Int Med 147:708, 2007

5-Year Survival PCI vs CABG
Risk difference (95% CI)Study, year PCI CABG

BARI, 1996 790/915 816/914
EAST, 2000 153/174 161/177
GABI, 2005 164/177 157/165
RITA, 1998 483/510 474/501
French Monocentric Study, 199766/76 68/76
Balloon overall 1,656/1,852 1,676/1,833
ARTS, 2005 542/590 538/584
AWESOME, 2001 30/38 19/26
ERACI II, 2005 209/225 199/225
MASS II, 2006 177/205 171/203
BMS overall 958/1,058 927/1,038

MVD overall 2,614/2,910 2,603/2,871

Surviving patients/all patients

Greater survival
with CABG

Greater survival
with PCI

-0.15 -0.08 0.00 0.08 0.15

*P=NS
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Ann Int Med 147:708, 2007

Procedural Stroke Risk
Study, year

Risk difference (95% CI)Procedural stroke PCI CABG
ARTS, 2001 590/600 592/605
AWESOME, 2001 220/222 229/232
BARI, 1996 913/915 907/914
EAST, 1994 197/198 191/194
ERACI II,2001 225/225 223/225
GABI, 1994 182/182 175/177
Drenth et al, 2002 50/51 51/51
Diegeler et al, 2002 110/110 109/110
MASS, 1995 72/72 70/70
MASS II, 2004 203/205 197/203
Octostent, 2003 138/138 142/142
Cisowski et al, 2002 50/50 50/50
RITA, 1992 509/510 496/501
Hong et al, 2005 119/119 69/70
SIMA, 2000 62/63 60/60
Overall 3,640/3,660 3,561/3,604

Surviving patients/all patients

More strokes
with CABG

More strokes
with PCI

-0.10 -0.05 0.00 0.05 0.10

*P=0.002
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Summary of 
Meta-Analysis of RCTs (PTCA/BMS vs CABG)

Bravata:  Ann Intern Med 147:703, 2007

• In 23 RCTs, over 10 years of follow-up : 
No statistical difference in cumulative survival rate 
between PCI and CABG. Survival did not differ even in 
patients with diabetes

• Angina relief greater after CABG than PCI 
Risk differences 5-8% at 1-5 yr (P<0.001)

• Procedural-related strokes are more common after CABG 
than after PCI (1.2% vs 0.6%) (P=0.002)

• Repeat revascularization are more common after PCI  

Multi-vessel Disease PCI 
-Where We Are-
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PCI (PTCA or BMS) vs CABG 
in multi-vessel diseases

From Patients-Level Data    

Total 7812 patients (3889 CABG, 3923 PCI)
10 RCT (6 CABG vs. PTCA, 4 CABG vs. BMS) 
Median Follow-Up of 5.9 Years 

Hlatky MA et al. Lancet 2009;373:1190 
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Overall Treatment Effect
Death Death or MI
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Treatment Effect in Subgroups
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Summary of Long-term (5YR) outcomes of 
10 Patients-Level Data Meta-Analysis of RCTs 
(PTCA/BMS vs CABG)

Hlatky MA, et al. Lancet 2009;373:1190

•• LongLong--term mortality was similar after CABG and PCI term mortality was similar after CABG and PCI 
in overall patients and most patient subgroups with in overall patients and most patient subgroups with 
multivessel CAD. multivessel CAD. 

•• CABG might be a better option for patients with CABG might be a better option for patients with 
diabetes and patients aged 65 years or older diabetes and patients aged 65 years or older 
because we found mortality to be lower in these because we found mortality to be lower in these 
subgroups.subgroups.
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Meta-Analysis of RCTs

BMS vs CABG 
in multi-vessel diseases  

Mercado, et al. J Thorac Cardiovasc Surg 2005;130:512-9
Daemen J, et al. Circulation 2008;118:1146-54
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4 CABG vs. Stent Assisted PCI trials4 CABG vs. Stent Assisted PCI trials
MASS-IIERACI-IISoSARTS

•LMCA stenosis• MI within 48 
hours

• MI within 48 
hours

• LMCA stenosis
• Transmural MI 
within previous week

Exclusion criteria

4084509881,205Number of 
randomized pts 

2,0761,076NANANumber of 
eligible pts

• Composite of 
cardiac death, MI, 
and angina requiring 
revascularization

• MACE within 
30 days and need 
for repeat 
revascularization 
at 30 days

• Repeat 
revascularizatio
n

• 12-month MACCE 
free survival

Primary endpoint

Stable and unstable 
AP, objective 

evidence of ischemia
Stable and 

unstable AP, and 
silent ischemia

Stable and 
unstable AP, 

and silent 
ischemia

Stable and unstable 
AP, and silent 

ischemia
Inclusion criteria

18,6922,759NANANumber of 
screened pts

1995-20001996-19981996-19991997-1998Enrollment 
period

Mercado et al, J thoracic Cardiovasc Surg, 2005

3,051 patients were randomized 3,051 patients were randomized 
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1 Year Treatment Effect

0.98 (0.75-1.3) 0.95 (0.74-1.2)

1.9 (1.6-2.3)
4.4 (3.5-5.9)
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BMS vs CABG 
in multi-vessel diseases

From Patients-Level Data
What About Long-Term Outcomes?  

Total 3051 patients (1533 CABG, 1518 BMS)
4 RCT (ARTS, ERACI-II, MASS-II, SoS) 
5 Years Outcomes

Daemen et al. Circulation 200;118:1146 
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5 Year Treatment Effect
Death Death/MI/Stroke

Repeat revascularization Death/MI/Stroke/
Repeat revascularization
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Summary of 
Meta-Analysis of RCTs (BMS vs CABG)

• At one and five years, there was no difference in mortality, 
MI, or stroke between the two groups. 

•• However, overall MACCE was higher in the stent However, overall MACCE was higher in the stent groupgroup,,
drivendriven by the increased need for repeat by the increased need for repeat revascularization.revascularization.

• Repeat revascularization was higher in diabetic patients 
randomized to the stent arm versus CABG compared with 
non-diabetic patients. 

Multi-vessel Disease PCI 
-Where We Are-

Mercado, et al. J Thorac Cardiovasc Surg 2005;130:512-9
Daemen J, et al. Circulation 2008;118:1146-54
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Registry Data

BMS vs CABG 
in multi-vessel diseases  

Brener, et al. Circulation 2004;109:2290-95
Hannan, et al. NEJM 2005; 352:2174-83

Bair et al. Circulation 2007;116:I-226
Kimura, et al. Circulation 2008;118:S119 
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Circulation  2004;109:2290-95

Cleveland Clinic Registry Analysis of 5161 CABG and 872 PCI patients 
with multivessel disease from 1995 to 1999.  
Death and subsequent revascularization within median 5.2 years
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Unadjusted mortality, 
P=0.07

Mortality higher in PCI 
than CABG in each 
propensity-deciles

Multivariable-adjusted
:  2.12 (1.74-2.58), P<0.001

Propensity-adjusted
: 2.30 (1.85-2.86), P<0.001

Hazard Ratios for Mortality
(PCI to CABG)  
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NEJM  2005;352:2174-83

New York’s Cardiac Registries Analysis of 37,212 CABG and 22,102 
PCI patients with multivessel disease from 1997 to 2000.  
Death and subsequent revascularization within three years according to 
the number of diseased vessels and the LAD involvement. 
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CABG was consistently 
associated with higher 
adjusted rates of long-
term survival than BMS 
stenting in patients with 
multivessel disease 

P=0.03 P<0.001

P<0.001
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Circulation  2007;116:I-226-231

Intermountain Heart Registry Analysis of 6369 patients (4581 CABG 
and 1788 PCI patients with BMS) with multivessel disease from 1992 
to 2000.  
Death/MI/revascularization for an average of 7.0 years
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Adjusted HR for events Adjusted HR for events 

CABG is associated 
with higher adjusted 
rates of long-term 
survival in overall and 
most subgroup 
patients. 
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Circulation  2008;118:S119-209

CREDO-Kyoto Registry Analysis of 5420 patients (3712 CABG and 
1708 PCI patients with BMS) with multivessel disease from 2000 to 
2002.  
Death/MI/Stroke/revascularization at 3 years
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Overall MortalityOverall Mortality
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Mortality according to Age groupMortality according to Age group
Age > 75 years

Age < 75 years

(1) Age > 75 years with significant comorbidities tend to received less 
invasive PCI Serious patients selection bias. 
(2) In the CREDO-Kyoto registry, survival outcomes among patients < 75 
years of age were similar after PCI and CABG.  
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Summary of 
Registry data (BMS vs CABG)

• CABG is consistently associated with higher 
adjusted rates of long-term survival than 
stenting in patients with multivessel disease 

Multi-vessel Disease PCI 
-Where We Are-

Brener, et al. Circulation 2004;109:2290-95
Hannan, et al. NEJM 2005; 352:2174-83

Bair et al. Circulation 2007;116:I-226
Kimura, et al. Circulation 2008;118:S119 
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CABG vs PCI (PTCA + BMS) Trials

Angina Relief
Repeat 

RevascularizationMortality & MI

CABG
CABG

CABG
No difference

n/a
n/a

CABG
CABG
CABG
CABG

PCI

CABG (MI)

No difference
CABG (Mortality)

PCI
No difference

No difference
No difference
No difference
No difference
No difference

PCI

Clinical Parameters

MASS-2

ARTS
SoS

ERACI-2

AWESOME

BARI
CABRI
ERACI
RITA
EAST
GABI

Trial

CABG
CABG

CABG
CABG

CABG
CABG
CABG
CABG
CABG
CABG
CABG

PCI CABGCABGCABG betterbetter PCI betterPCI better n/an/a : not available: not available

P
T

C
A

B
M

S

Significant decrease 
of revascularization 
expected with DES
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DES vs. CABG

From RCT to Registry

Multi-vessel Disease PCI 
-Where We Are-



CardioVascular Research Foundation Asan Medical Center

RCTs

PCI (DES) vs CABG 
in multi-vessel diseases  

ART II
ERACI II, III

SYNTAX
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ARTS II;  MACCE free Survival
up to 1 year

Serruys PW et al. Eurointervention 2005;1:147
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PCI
225 pts

CABG
225 pts

225 pts  with DES (Cypher 
or Taxus) and signed 
inform consent (7,2%)

Study Population of ERACI Trials: 1988-2004
ERACI II and ERACI IIIERACI II and ERACI III

ERACI I

748 pts Severe 
CAD 

(Jun 1998 to Dec 
1990)

ERACI II ERACI III

2759 pts Severe CAD 
(Sept 1996 to Nov 

1998)

3103  pts Severe CAD 
(Jun 2002 to Decem 

2004)

1076 pts 
Randomizable 

2141 pts Severe Multiple 
Vessel CAD

446 pts Treated with DES
(19.8%) 

450 pts Randomized 
(16,3%)

STUDY POPULATION
ERACI III

302 pts 
Randomizable

127 pts Randomized 
(16,9%)

POBA
63 pts

CABG
64 pts

Rodriguez et al, EuroInterv 2006 
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Rodriguez et al, Eurointervention 2006;2:53

0.0894.4 %(10)1.3%(3)--ST
0.08122.7% (51)33.3% (75)22.7% (51)MACCE
0.0001

0.4
0.21
0.12

p value

14.2% (32)
3.1 %(7)

6.2% (14)
5.7% (13)

DES 
(n=225)

24.4% (55)
1.8 %(4)
2.7% (6)
4.8% (11)

BMS 
(n=225)

5.8% (13)
1.3% (3)
6.3 %(14)
9.8% (22)

CABG
(n=225)

TVR
STROKE
MI
DEATH

Results at 3-year 

ERACI II and ERACI IIIERACI II and ERACI III
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NEJM  2009;360:961-72

SYNTAX Trial: 1800 patients with 3VD or LMCA disease 
randomized to CABG (n=897) or PCI with Taxus (n=903).   
Primary end-points: MACCE (death, stroke, MI, or repeat 
revascularization) at 12-monhts 
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CABG resulted in lower rates of MACCE as compared 
with PCI with DES among patients with multivessel or 
LMCA disease 
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Summary of 
Meta-Analysis of RCTs (DES vs CABG)

ART II
ERACI II, III

SYNTAX

• There was no difference in mortality and death or 
myocardial infarction between the two group.

• TVR is still higher in PCI (DES) group.

Multi-vessel Disease PCI 
-Where We Are-
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Registry Data

PCI (DES) vs CABG 
in multi-vessel diseases  

Washington Hospital – Single center, Circulation 2007 
New York Registry – Multicenter, NEJM 2008

Asan Medical Center – Single center, Circulation 2008
Fuwai Hospital – Single center, Circulation 2009
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Circulation  2007;116:suppl I: 206

Washington Hospital Registry Analysis of 701 CABG 
and 979 PCI patients with multivessel disease 
Death, MACE, and subsequent revascularization 
within 1 years
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CABG is associated with 
higher adjusted rates of 
one-year survival than 
stenting in patients with 
multivessel disease 

Unadjusted mortality, 
P=0.07

2-vessel CAD

3-vessel CAD
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NEJM  2008;358:331-41

New York’s Cardiac Registries Analysis of 7437 CABG and 9963 PCI 
patients with multivessel disease from Oct, 2003 to Dec, 2004.  
Death and subsequent revascularization within 18 months according 
to the number of diseased vessels and clinical subsets.  
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Adjusted Hazard Ratios for Death and 
Death or MI after CABG and DES

Reference
CABG (n=5,202)
DES (n=2,481)

0.030.80 (0.65-0.97)

3-Vessel Disease
P value

Death
Adjusted HR

(95% CI)

Death or MI
Adjusted HR

(95% CI) P value

Reference
0.75 (0.63-0.89) <0.001

Reference
CABG (2,235)
DES (n=7,482)

0.0030.71 (0.57-0.89)

2-Vessel Disease

Reference
0.71 (0.59-0.87) <0.001

CABG is associated with higher adjusted rates of long-
term survival than stenting in patients with multivessel 
disease Hannan, et al. NEJM  2008;358:331-41
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Asan Medical Center Registry ; 
Analysis of 3042 patients (1495 CABG and 1547 PCI )  
with multivessel disease 
Death, MACE, and subsequent revascularization within 3 
years

Park DW, et al. Circulation. 2008;117:2079-2086
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All-cause mortality
Adjusted - All patientsUnadjusted - All patients

Adjusted - Diabetes Adjusted – LVEF<40%
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“The rates of repeat 
revascularization was 
significantly higher in the 
DES group and these 
difference was more 
prominent in diabetic 
patients”

All Patients Diabetes 

Non-diabetes

Repeat Revascularization
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Circulation  2009;119:2040

Fuwai Hospital Registry in China: Analysis of 3720 
(1886 CABG and 1834 PCI) patients with multivessel 
disease 
Death, MI, stroke, and TVR at 3 years 
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Adjusted Events
Death MI

Stroke TVR
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Summary of 
Registry Data (DES vs CABG)

Washington Hospital Center 
New York Registry 

Asan Medical Center 
Fuwai Hospital 

• The risk of mortality was discordant among 
registries data. 

• TVR is still higher in PCI (DES) group.

Multi-vessel Disease PCI 
-Where We Are-



CardioVascular Research Foundation Asan Medical Center

Good or Bad RCT Data? Good or Bad RCT Data? 

• Pure treatment effect 

• Very selected low-risk patients 
limits the ability to generalize 

conclusions to many high-risk patient 
categories in real-world clinical practice.
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Good or Bad Registry Data ? Good or Bad Registry Data ? 
Reflect real clinical practice. 

Risk adjustment will not do good
The judgment of treating physicians is 

uncorrectable by adjusting process. 
Profound patient selection bias: poor population 

(elderly or severe comorbidities) tend to be more 
often referred for PCI due to its less invasive nature. 

CABG patients are more likely to be subjected to 
extensive scrutiny for comorbidities: underestimation 
of comorbidities in PCI patients. 
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• Conflicting observations between RCT and 
registries have raised much controversy, and the 
reasons for this discrepancy have not yet been 
well addressed

• No doubt about the necessity of large RCT to 
evaluate true treatment effect.  

• Degree of adjustment in registry data may yield 
inconsistent results.  

• Another Important Fact lasting past 30 years in 
registry data.

Surgeon Writer: CABG always better 
Interventionist Writer: PCI always equivalent 

Why Different 
among RCT and Registry 
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No one claim that PCI can replace all patients 
with multi-vessel disease.  

I believe that we will find some selected 
patients group who will do absolutely fine or 
even better with PCI with DES and some 
subsets of patients who will do better with 
bypass surgery.

Stent CABGVS
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Thank You !!

summitMD.com


