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CABG vs Stent in DES era

1. Evidences from Randomized Controlled Trials (RCTs)1. Evidences from Randomized Controlled Trials (RCTs)

2. Evidences from large-volume registry data

3. Yonsei data

4. Cost-effectiveness



Current US and European Guidelines

Higher class of recommendation 

with higher level of evidence in 

multi-vessel and left main subset



CABG vs Stent in DES era

Evidences from RCTs

- SYNTAX

- FREEDOM

Evidences from registry data

- New York registry data

- ACCF / STS data



Updated meta-analysis  of  CABG vs PCI (Sipahi, JAMA IntMed, 2014)

1. CABG does not only lead to a dramatic reduction in repeat revascularization 

and MACCE but also leads to a 27% reduction in long-term all-cause 

mortality and a 42% reduction in MIs compared with PCI.mortality and a 42% reduction in MIs compared with PCI.

2. The benefits were not only observed in trials of diabetic patients but also in 

trials where the great majority of patients were nondiabetic.

3. Use of bare-metal or drug-eluting stents did not alter the mortality benefit.

4. Given these meaningful benefits, CABG should be the preferred 

revascularization method for most patients with multivessel coronary 

artery disease.



• ‘All-comers’ design trial

- Minimal exclusion criteria ; previous PCI/CABG, AMI, concomitant procedures

- “ to determine the best treatment option for patients in a real world population,”

SYNTAX trial (The SYNergy between percutaneous coronary intervention with TAXus and cardiac surgery)

(Mohr et al, Lancet, 2013)

• Heart team approach (surgeon + interventional cardiologist)

• Randomized arms (N=1800) + Two registry arms (N=1275)

• SYNTAX score ; comprehensive anatomical consideration of 

coronary artery

1. Most important and well-designed clinical trial of CABG vs PCI.

2. Real-world clinical practice was well reflected.



SYNTAX 5-year results; All-cause / cardiac mortality (Mohr et al, Lancet, 2013)

All-cause death Cardiac death

1. No difference in all-cause death at 5 years

2. Lower incidence of all-cause death from 4 year in 3VD

3. Lower incidence of cardiac death at 5 years



SYNTAX 5-year results; MI, CVA, repeat revascularization (Mohr et al, Lancet, 2013)

Non-fatal MI

CVA

Lower non-fatal MI rate from 1 

year in CABG group

No difference in CVA incidence at 

5 years (higher in CABG group 

Repeat revascularization

5 years (higher in CABG group 

before 1 year)

Lower incidence of repeat 

revascularization in CABG group 

from the first year



SYNTAX subgroup analysis; 3-VD 5-year results (Head et al, European Heart J, 2013)



SYNTAX 5-year results; SYNTAX score (Mohr et al, Lancet, 2013)

SYNTAX 5-year results suggest that about 70% 

of all patients (3VD and/or LMD) are still best 

treated with CABG.



FREEDOM trial (Farkouh et al, NEJM, 2012)

• 2VD or 3VD with diabetes

• Primary outcome ; Composite of all-cause death, nonfatal MI, • Primary outcome ; Composite of all-cause death, nonfatal MI, 

or nonfatal stroke

• 1900 patients enrolled (947 CABG vs 953 PCI)

• 2005-2010, 140 centers involved

• 83% had 3VD

• 18.5% underwent off-pump surgery

• Minimum follow-up of 2 years (median; 3.8 years)



FREEDOM trial (Farkouh et al, NEJM, 2012)

1. The rate of primary outcome (death, MI, stroke) was lower in the 

CABG group (p=0.005) with divergence of the curves starting at 2 years.

2. Incidences of death (p=0.049) and MI (p>0.001) were lower in the 

CABG group.

3. Stroke incidence was higher in the CABG group (p=0.03)

(“evident only early in the postprocedural period”)



CABG vs Stent in DES era

Evidences from RCTs

- SYNTAX

- FREEDOM

Evidences from registry data

- New York registry data

- ACCF / STS data



3VD 2VD

Survial

NY Cardiac registry data, 9963 CABG patients and 7437 PCI patients (Hannan et al, NEJM, 2008)

MI

CABG showed lower mortality, lower MI rate, and lower repeat 

revascularization rate compared with stent implantation in 2VD 

and in 3VD regardless of LAD involvement.



ACCF and STS database

86,244 CABG patients and 103,549 PCI 

patients

Age over 65, 2VD or 3VD (AMI excluded), 

2004-2008

ASCERT trial

ACCF/STS Registry data (Weintraub et al, NEJM, 2012)

Median follow-up; 2.7 years

Primary endpoint; mortality

Propensity score and inverse-probability 

weighting adjustment

Angiographic variables ; not considered

78% of PCI ; DES used

Survial benefit of CABG of 4.4% at 4 years (HR 0.79 (0.76-0.82)



� The two most important randomized controlled trial 
(SYNTAX, FREEDOM) showed benefit of CABG 
regarding survival as well as MI and repeat 
revascularization.

CABG vs Stenting in DES era

SYNTAX ; better cardiac survival at 5 years

� Large volume registry data showed survival benefit of 
CABG (NY registry, ASCERT trial). 

� Majority of patients with multivessel or LMD are still 
best treated with CABG in the DES era.

better overall survival from 4 years in 3VD

FREEDOM ; better overall survival at 4 years in diabetes



OPCAB vs Stent in DES era

Yonsei Experience 

- OPCAB vs DES in 3VD

- OPCAB vs DES in left main disease

- OPCAB vs second generation DES



Stroke rate in the SYNTAX trial slide from 2012 EACTS presentation by SYNTAX Investigators

“the low rate of stroke among patients who underwent PCI may have resulted 

from the use of highly effective dual-antiplatelet therapy, which prevents from the use of highly effective dual-antiplatelet therapy, which prevents 

thromboemboic events…” (Serruys et al, NEJM, 2009)

Off-pump CABG was performed in 15% of patients in 

the CABG group.



Yonseiexperience

OPCAB vs 1stgeneration DES in 3VD  (Am J Cardiol2012)

OPCAB vs 1st generation DES in left main disease  (ATS 2012)

OPCAB vs second generation DES in 3VD and/or LMD (ATS 2013)

• Better MACCE rate in OPCAB group.

• No difference in stroke rate

• Determining factors ;  Nonfatal MI, Target vessel revascularization

• Survival advantage?



Study design ; 
2498  triple-vessel disease patients from 2003-2008

OPCAB group ; 981 

PCI group ; 1517 

Propensity score matching

Age

Gender

Hypertension

Diabetes mellitus

Smoking history

Acute coronary 
syndrome

LVEF (%)

Left main disease

Long-term survival advantage of OPCAB over PCI with 1st generation DES

OPCAB group ; 718 

PCI group ; 718 

Survival

MACCE

Left main disease

COPD

Chronic renal failure 

CVA history

Low EF (<35%)

Follow-up;  6.7 years, Follow-up rate ; 97.4%



Survival and MACCE (N=1436)

OPCAB

PCI

P=0.002

OPCAB

PCI

P=0.002

OPCAB

Long-term survival advantage of OPCAB over PCI with 1st generation DES

P=0.002P=0.002

10-year Survival rate 

OPCAB group ; 80.1±2.5%

PCI group ; 74.5±2.0% 

P=0.001 by log-rank test

10-year Freedom from MACCE rate

OPCAB group ; 66.4±2.9%

PCI group ; 46.7±3.8% 

P<0.001 by log-rank test

5.6% survival benefit at 10 years



� OPCAB showed better MACCE rate compared with PCI with DES.

� Repeat revascularization and nonfatal MI were two 

determining factors in most of analyses.

OPCAB vs Stenting in DES era

� OPCAB, compared with PCI, showed similar incidence of 

stroke even  in the early postoperative period.

� OPCAB showed consistently superior outcomes compared with PCI 
regarding MACCE rate for the treatment of 3VD and/or LMD in the 
second generation DES era.



Cost effectiveness of CABG vs PCI-DES

(Cohen et al, Circulation, 2014)

(Magnuson et al, Circulation, 2014)



Cost-effectiveness of PCI versus CABG; SYNTAX (Cohen et al, Circulation, 2014)

Index hospitalization costsIndex hospitalization costs



Cost-effectiveness of PCI versus CABG; SYNTAX (Cohen et al, Circulation, 2014)



Cost-effectiveness of PCI versus CABG; SYNTAX (Cohen et al, Circulation, 2014)

CABG was associated with

1. Lifetime incremental costs of $5081

2. Gain in life-expectancy of 0.412 years

3. Gain in quality-adjusted life expectancy 

Life-time cost-effectiveness estimation

3. Gain in quality-adjusted life expectancy 

of 0.307 QALYs

For most patients with 3-vessel or left main coronary artery 

disease, CABG is a clinically and economically attractive 

revascularization strategy compared with DES-PCI. 



Cost-effectiveness of PCI versus CABG; FREEDOM (Magnuson et al, Circulation, 2014)



Cost-effectiveness of PCI versus CABG; FREEDOM (Magnuson et al, Circulation, 2014)

Higher costs in DES-PCI group throughout 1-5 years due to

Higher incidence of repeat revascularization procedures, diagnostic catheterization and 

cardiovascular re-hospitalization



Summary

CABG vs Stent in DES era

1. The two most important randomized controlled trial 

(SYNTAX, FREEDOM) showed benefit of CABG regarding 

survival as well as MI and repeat revascularization.

2. Large volume registry data showed survival benefit of 

CABG (NY registry, ASCERT trial). 

3. Evidences from RCTs showed that CABG is highly cost-

effective revascularization strategy throughout life-time 

compared with PCI-DES. 



Thank you for your attention. 


