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CABG in Diabetic Patients: 
N  D bt  S  i  Cl l  th  Wi  !No Doubt, Surgery is Clearly the Winner !
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Diabetes Mellitus (DM): A Growing Epidemic

o 24 million DM in USA, > 170 million worldwide
o WHO estimate DM will double by 2030o WHO estimate DM will double by 2030
o 4-6 fold increase in adverse cardiovascular events

DM t i  25% CABG d 30% ACS ti to DM present in >25% CABG and >30% ACS patients
o In DM 75% of deaths, 80% hospital admissions are CVS



The Final 10-Year Follow-Up: Results From the BARI Randomized Trial
The BARI Investigators* [J Am Coll Cardiol 2007;49:1600–6]

o1829 patients: (12% of potentially eligible population)o1829 patients: (12% of potentially eligible population)
o353 diabetic patients: (19% of All  BARI patients)
oLow Severity CAD: 41% 3vCAD; 31% proximal LAD; normal LV function

12%

Increase in repeat revasc x4 in PCI (58% of PCI received CABG)
On ITT analyses this ‘reduces’ the real survival benefit of CABG



oOVERALL
o7812 patients
oMedian follow up 6 years
o65%: 1 or 2 VD; all normal LV
oHR CABG: 0.91: p=0.1224 Authors: NO Surgeons!!!

Lancet 2009
.9 p .24 Authors: NO Surgeons!!!

30%30%

o1233 patients with DM
oHR for CABG vs PCI in DM 20% oHR for CABG vs PCI in DM 

0.70; p=0.01
oSurvival benefit of CABG   

20%

increases with time



NEJM 2005

HR for DEATH with DM at Median 3 Years Follow-up: CABG vs stents
DM (18029)DM (18029)

LAD disease PCI CABG HR 
None 1352 423 0 69 (0 46 1 03)

2VD
(7780)

None 1352 423 0.69 (0.46-1.03)
Non proximal 1485 610 0.59 (0.40-0.87)
Proximal 1438 2472 0 71 (0 57-0 88)Proximal 1438 2472 0.71 (0.57-0.88)

3VD
(10249)

Non proximal 666 1824 0.65 (0.49-0.85)
Proximal 644 7115 0 69 (0 55-0 86)(10249) Proximal 644 7115 0.69 (0.55 0.86)



Routine  clinical practice in DM: PCI vs CABG

JACC 2001

•2766 risk matched DIABETICS: PCI  5 yr mortality x 2 – 4

Javaid et al  [Circ 2007] 1680 patients DES vs CABG 1 year follow up

2766 risk matched DIABETICS: PCI  5 yr mortality x 2 4

1080

Javaid et al. [Circ 2007] 1680 patients DES vs CABG 1 year follow up
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AGE </>75
189,793 PPM patients from ACC (PCI) and STS (CABG) databases: NEJM 2012 
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BARI 2D: [NEJM 2009]
(i) optimal medical therapy vs prompt revascularization (prespecified to PCI/CABG)
(ii) I li   l h l i  (ii) Insulin vs oral hypoglycaemics 

2368 patients (2001-05) PCI (1605)
A  ( d) [% l ] 62 (9)  [68%]

CABG (763)
63 (8)  [76%]Age (sd) [% male] 62 (9); [68%]

DM (years); [% insulin] 10(9); [31%]
Unstable; prior revasc 11% 29%

63 (8); [76%]
11(8); [22%]

7%; 13%Unstable; prior revasc 11% 29%
3 vessel disease 20%
Significant LAD disease 10%

7%; 13%
52%
19%

Ejection Fraction 57 (11) 57 (11)

Medical PCI Medical CABG
807 798

5 years Death 11.9% 12.8%
385 378

16.9% 14%
5 years MI 10.2% 11.3%
5 years Stroke 2.9% 2.9%
5 years Death MI Stroke 20 8% 23 4%

14.6% 7.4%*
2.6% 1.9%
29 9% 20 9%*5 years Death,MI,Stroke 20.8% 23.4% 29.9% 20.9%*

By 5 years 42% of medical group required revascularization (ITT analyses !) 

oOverall Low severity CAD (NO Registry Data: what % of all DM enrolled ?) 
oPCI had no benefit over medical treatment but CABG (prespecified) did
oHigh risk of subsequent revascularization in medical group (42%)



Randomized Comparison of PCI with CABG in Diabetic
Patients: 1 Year Results of the CARDia Trial JACC 2010

o510 of 600 patients recruited over 5 years: ‘early termination due to slow recruitment’

Patients: 1 Year Results of the CARDia Trial. JACC 2010

PCI (256) CABG (254)
Age (% male) 64 (71%) 64 (78%)

22% 24%urgent 22% 24%
Insulin dependent 31% (10 years) 31% (10 years)
3vd 65% 58%3vd 65% 58%
EF 59% 60%

Death 3.2% 3.3%
MI 8.4% 5.7% (Δ -32%)
CVA 0 4% 2 5%CVA 0.4% 2.5%
1 year death/MI/CVA 11.6% 10.2%
R l i ti 12% 2%Revascularization 12% 2%
Composite 18% 11%

oNo Registry Data (what % of diabetic patients enrolled ?)•Approx 26000 DM had CABG in same period in UK ie <0.5% enrolled



EJCTS 2013

DM=452
CABG=221 PCI=231

MACCE % 29 47 0 001MACCE % 29 47 <0.001
All cause death/stroke/MI % 19 24 0.26

ll d h % 1 0 0 06All death % 13 20 0.06
Cardiac death % 6.5 13 0.03
St k  % 4 7 3 0 34Stroke % 4.7 3 0.34
MI  % 5.4 9 0.20
Repeat Revascularization % 15 35 <0 001Repeat Revascularization % 15 35 <0.001
Repeat PCI % 13 29 <0.001
Repeat CABG % 1 9 8 7 0 004Repeat CABG % 1.9 8.7 0.004
Graft Occlusion/stent thrombosis % 4.3 5.3 0.61



∆=7.9% (5.4% death)



Fundamental Question
WHY DOES CABG HAVE SUCH A SURVIVAL BENEFIT OVER PCI ?

Anatomically, atheroma is mainly located in the proximal coronary arteries

During CABG placing bypass grafts to the
MID CORONARY VESSEL has TWO effects
(i) C m l xit f ‘CULPRITCULPRIT’ l si i l t(i) Complexity of ‘CULPRITCULPRIT’ lesion irrelevant
(ii) over the long term, CABG offers prophylaxis

against FUTUREFUTURE ‘culprit’ lesions by protectingg p y p g
whole zones of vulnerable proximal myocardium
in diffusely unstable coronary endothelium• I t st PCI ith st ts ( ) l t tsIn contrast, PCI with stents ( ) only treats
‘SUITABLE’ localised proximal ‘culprit’ lesions
but has NO PROPHYLACTIC BENEFIT againstg
new disease (proximal to, within or distal to the
stent) which nullifies the benefit of the stent

2. PCI means incomplete revascularization (Hannan Circ 2006)•Of 22,000 PCI 69% had incomplete revascularization• 2 l  ( / CTO) HR f  li  1 4 (95% CI  1 1 1 7)•>2 vessels (+/- CTO) HR for mortality 1.4 (95% CI = 1.1-1.7)

PCI will ‘never’ match the results of CABG for LM/MVD (POBA;BMS;DES)



No DMNo DM DMDM
6th UK and Ireland 

SCTS Database (2009) No DMNo DM DMDM( )

MORTALITY

  004 0 ll El5 yr: 2004-08 All Elective

Total 114300 1.8% 1.1%

N DM 88280 (77%) 1 6% 1 0%NonDM 88280 (77%) 1.6% 1.0%

DM 26020 (23%) 2.6% 1.6%



Summary and Conclusions: CABG vs PCI in DMy

o All evidence from RCTs and  Propensity Matched Registries 
consistently confirm that CABG vs PCI results in 

better survival  (by at least 5% at 5 years)better survival  (by at least 5% at 5 years)
 reduced MI  (by at least 50% at 5 years)
 reduced repeat revascularization (by at least 50% at 5 years)p y y



Summary and ConclusionsSummary and Conclusions

o All evidence from RCTs and  Propensity Matched Registries confirm 
that CABG results in better survival and reduced MI and repeat 
revasc vs PCIrevasc vs PCI

o Strongest RCT evidence from Hlatky collaborative analyses• Significant survival benefit for DM with CABG at 6 years (HR 0.7)
o P i  M h d R i  D  ( fl i  l li i l i ) o Propensity Matched Registry Data (reflecting real clinical practice) 

consistently show survival benefit of CABG over PCI in DM
o BARI 2D (low severity of CAD)( y )• No benefit of PCI vs OMT• CABG reduced risk of MI (and also reduced absolute mortality by3%)
o SYNTAX trial showed that at 5 years DM patients have better o SYNTAX trial showed that at 5 years DM patients have better 

survival, reduced MI and repeat revasc with CABG vs PCI
o FREEDOM trial confirms 5% survival benefit of CABG
o In ALL 78,000 elective CABG patients in UK (2004-08) 1.1% mortality
o Survival benefit of CABG vs stents accrues with time 



NEJM 2012

189,793 PPM patients from ACC (PCI) and STS (CABG) databases 

4.4%

78% PCI with DES

At 4 years CABG increases survival by  4.4%: HR 0.79 (0.76-0.82)
Survival benefit of CABG increases with time



THE SYNTAX TRIAL

L d k t i l ( f 5  t  f PCI  CABG)              Landmark trial (of 5 year outcomes of PCI vs CABG)              
‘All comer’ trial (vs highly select patients in all previous 
RCTs)Nested Parallel Registry (35% of patients straight to RCTs)Nested Parallel Registry (35% of patients straight to 
CABG !!)







TAXUSCABG 

SYNTAX: 2 year outcome DIABETES vs NO DIABETES

NON DIABETIC (n=1348) DIABETIC (n=452)
TAXUSCABG 

40 40p=0.0002p=0.41 p=0.02 p=0.92 p<0.0001 P=0.004
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oDM do worse on all outcomes
oRevasc and MACCE higher for PCI in both nonDM and even> in DMg f



SYNTAX 3 YRSSYNTAX 3 YRS






