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Diabetic Impact on 
C C GPCI and CABG outcomes

Mortality after PCI Mortality after CABG

log-rank P < 0 001 log-rank P < 0 001log rank P < 0.001 log rank P < 0.001

Wilson S R et al. Dia Care 2004;27:1137-1142 Leavitt BJ et al. Circulation 2004;110:II-41-44
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CABG vs. PCI Trials over time
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BARI Trial
7-Year Results By Diabetic Status
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Pooled Analysis of 10 RCTs of 
CABG vs PCI in Multivessel DiseaseCABG vs. PCI in Multivessel Disease
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Transition from BMS to DES

ARTS II; 367 diabetic patients
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Subgroup Analysis of Diabetes in SYNTAX
(452 DM CABG 221 d TAXUS 231)

TAXUSTAXUSCABGCABG

(452 DM; CABG 221 and TAXUS 231)
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5-Year Follow-Up of CARDia Trial
510 Diabetic Patients Randomized; 
CABG 254 and PCI 256 (DES 69%)CABG 254 and PCI 256 (DES 69%)

Primary endpoint 
(death, MI, stroke)

Primary endpoint 
plus revascularization( ) p

P=0 11 P 0 0048P=0.11 P=0.0048

Hall R et al. 2012 ESCHall R et al. 2012 ESC



FREEDOM  DesignFREEDOM  Design

Eligibility:Eligibility: DM patients with MVDM patients with MV--CAD eligible for stent or surgeryCAD eligible for stent or surgery
Exclude:Exclude: Patients with Patients with acute STEMI acute STEMI and and left main disease left main disease 

Randomized 1:1 

MVMV--StentingStenting CABGCABG
With DrugWith Drug--elutingeluting With or Without CPBWith or Without CPB

All concomitant Meds shown to be beneficial were encouraged, 
i l di l id l ACE i hib ARB b bl k t tiincluding: clopidogrel, ACE inhib., ARBs, b-blockers, statins

Farkouh ME, et al. N Engl J Med 2012;367:2375-84



TRIAL SCREENING  &  ENROLLMENTTRIAL SCREENING  &  ENROLLMENT

32,966 Patients were screened for eligibility

3,309 were eligible (10%)

1,409 did not consent 1,900 consented (57%)

947 Randomized to CABG
18 underwent PCI/DES

26 ithd i t d

953 Randomized to PCI/DES*
5 underwent CABG

3 ithd i t d 26 withdrew prior to procedure
3 died prior to procedure

7 underwent neither PCI/DES or
CABG

3 withdrew prior to procedure
3 died prior to procedure

3 underwent neither PCI/DES or
CABG

16 withdrew post-procedure
43 l f ll

CABGCABG

36 withdrew post-procedure
1 l f ll43 were lost to follow-up 51 were lost to follow-up

*953 and 947 included ITT analysis using all available follow-up time post-randomization



PRIMARY OUTCOME – DEATH / MI / STROKE
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ALL-CAUSE MORTALITY
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MYOCARDIAL INFARCTION
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STROKE
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REPEAT REVASCULARIZATION
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SUBGROUP ANALYSES
Treatment x Subgroup 5-yr Rate (%)CABG PCI/DES Treatment x Subgroup

Interaction
5-yr Rate (%)

PCI/DES CABG
CABG
Worse

PCI/DES
Worse

ALL SUBJECTS 1900
SYNTAX  22 669

27 19
23 17

P=0.58

P=0.46

SYNTAX  22 669
SYNTAX 23-32 844
SYNTAX  33 374
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23 17
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3 V l Di 1573
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VA CARDS Trial

Initial Planned Sample Size; N=790

J J AmAm Coll Coll CardiolCardiol 2013;612013;61:808:808––1616

Initial Planned Sample Size; N=790



Death or MI rate;Death or MI rate; 
CABG = PCI

Death rate;Death rate; 
CABG < PCI

MI tMI rate; 
CABG > PCI



Observational Studies
beyond RCTbeyond RCT



ASCERT study
CER on Revascularization Strategy;

NCDR an STS database (65 years or older; 
86 244 CABG & 103 549 PCI)86,244 CABG & 103,549 PCI)

WeintraubWeintraub WS WS eet al; t al; N N EnglEngl J Med. J Med. 2012;366:2012;366:14671467--76.76.



WeintraubWeintraub WS WS eet al; t al; N N EnglEngl J Med. J Med. 2012;366:2012;366:14671467--76.76.



A Pooled Analysis of 3 Registry 
(5775 Individual Patient Data)

MAINCOMPARE ASAN-Multivessel ASAN-MAIN 

(5775 Individual Patient Data) 

Registry Registry Registry

Study type Multi-center, 
observation

Single-center, 
observation

Single-center, 
observationy yp observation observation observation

# of patients PCI 1102
CABG 1138

PCI 1547
CABG 1495

PCI 276
CABG 469

Target subjects Left main Multivessel Left main 

Age 62 63 61

Male 72% 71% 72%

Diabetes 32% 29% 32%
Duration (median) 5.2 years 5.6 years 7.5 years

NEJM Circulation 

Publications 2008;358:1781-92
JACC 

2010;56:117–124

2008;117:2079-86
JACC 

2011;57:128-37

JACC 2010;56:1366–75

Park DW et al; Park DW et al; Circ Circ Cardiovasc Interv. 2012;5:467Cardiovasc Interv. 2012;5:467--475475



Adjusted Outcomes
Subjects HR 95% CI P-value Interaction P 

(DM vs. NON-DM)
Death

Non-DM 1.15 0.88-1.50 0.39 0.27
DM 1.15 0.88-1.51 0.30

DM, insulin 0.88 0.48-1.62 0.68
DM, non-insulin 0.89 0.58-1.39 0.61

Death Q-MI StrokeDeath, Q-MI, Stroke
Non-DM 0.99 0.78-1.26 0.96 0.97
DM 1.00 0.79-1.26 0.97

DM, insulin 0.89 0.51-1.56 0.68
DM, non-insulin 1.05 0.70-1.58 0.81

R t l i tiRepeat revascularization 
Non-DM 3.55 2.61-4.83 <0.001 0.08
DM 3.56 2.62-4.83 <0.001DM 3.56 2.62 4.83 0.001

DM, insulin 6.42 2.83-14.53 <0.001
DM, non-insulin 5.71 3.50-9.31 <0.001

Park DW et al; Park DW et al; Circ Circ Cardiovasc Interv. 2012;5:467Cardiovasc Interv. 2012;5:467--475475



MAIN-COMPARE Registry 
; DM and Left Main Revascularization; DM and Left Main Revascularization 

Kim WJ et al; Kim WJ et al; J J AmAm Coll Coll CardiolCardiol IntvIntv 2009;2:9562009;2:956––6363



PRECOMBAT findings according to DM

Park SJ et al; Park SJ et al; J J AmAm Coll Coll CardiolCardiol IntvIntv 2009;2:9562009;2:956––6363



SYNTAX trial
3 Y t i Di b ti P ti t A di3-Year outcomes in Diabetic Patients According 

to SYNTAX score

3-Year death/MI/CVA/Revasc 3-Year death/MI/CVA

P=0.98 P=0.04

P<0.001

P 0 08 P 0 67

P=0.03

P=0.08 P=0.67

Score ≤ 22
(n=136)

Score ≥32
(n=157)

Score 23-32
(n=156)

Score ≤ 22
(n=136)

Score ≥32
(n=157)

Score 23-32
(n=156)

PCICABG Ann Thorac Surg 2011;92:2140–6



SORT OUT IV

MACE MICardiac death

Definite ST Definite or probable STTVR

Circulation. 2012;125:1246-1255



SORT OUT IV

Circulation. 2012;125:1246-1255



Summaryy

• For diabetic patients with MVD and/or LM• For diabetic patients with MVD and/or LM 
disease, several small-sized RCT and 

b ti l t di h d fli tiobservational studies showed conflicting 
results comparing PCI with first-generation 
DES and CABG. 

• As a landmark RCT in diabetic population, 
compelling evidence from the FREEDOM trial 
showed a superiority of CABG with lower p y
mortality and fewer MI, but more strokes.  



Summary

• As compared with first-generation DES, p g ,
second- and newer-generation DES has 
shown better efficacy and safety outcomesshown better efficacy and safety outcomes. 

• Further studies are still required (1) to evaluate 
comparative effectiveness of newer DES andcomparative effectiveness of newer DES and 
CABG in DM and (2) to assess whether DM 
it lf i k bl i l f t i l tiitself is a remarkably crucial factor in selecting 
CABG instead of PCI regardless of lesion 
complexity. 


