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Can Angiographic Complete 

Revascularization Improve Outcomes for 

Patients with Decreased LV Function ?   

NO ! 
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Where should be revascularized ? 
M / 68, Stable angina, EF 40%, LAD wall 



Relevant Clinical Scenarios 
Considering Complete Revascularization (CR) 

• Stable CAD 

- Normal LV function 

- Decreased LV function 

• Acute Coronary Syndrome 

- Single Culprit Lesion with MVD 

- >1 “Culprit” with/or without other non-
culprit MVD 

- No identifiable culprit, MVD (severe 
progression of untreated stable CAD) 

• Shock with true MVD 



Today’s Question 

• Benefit of revascularization for pts. with 
LV dysfunction 

 

• Impact of angiographic CR for stable 
patients 

 

• Benefit of ischemia-guided 
revascularization 



Contents 

• Benefit of revascularization for pts. 
with LV dysfunction 

 

• Impact of angiographic CR for stable 
patients 

 

• Benefit of ischemia-guided 
revascularization 



STICH 
CABG+OMT vs. OMT for CAD/CHF 

Velazquez E et al, NEJM. 2011;364:1607 

Enrollment period 2002 - 2007 

Inclusion criteria Stable CAD with HF (<35% LVEF) 

Major exclusion Class > III angina, LM 

Mean age, yrs 59 

Female 12% 

Diabetes 40% 

Hypertension 60% 

Mean LV EF 28% 

Multivessel disease (proximal LAD) 91% (68%) 

Current CCS angina class  III, IV 5% 

                                           II   43% 

Current NYHA class           III  34% 

                                           IV  3% 



STICH 
Primary End Point: All-Cause Mortality 

Velazquez E et al, NEJM. 2011;364:1607 

Intention-to-treat 

HR 0.86 (0.72, 1.04) 

P=0.123 

Adjusted HR 0.82 (0.68, 0.99) 

Adjusted p=0.039 

As treated 

HR 0.70 (0.58, 0.84) 

P<0.001 

Per protocol 

HR 0.76 (0.62, 0.92) 

P=0.005 

CABG is not superior to OMT for ischemic left ventricular dysfunction 



Study 

VA 

CASS (EF 35-50-%) 

HEART*(EF<35%) 

STICH(EF<35%) 

Pooled 

Z=2.13, p=0.03 

Hetero P=0.67, 12=0% 

*prematurely terminated 

Weight OR(95% CI) 

14.00% 0.68(0.39-1.18) 

4.00% 0.51(0.17-1.52) 

8.00% 1.06(0.05-2.25) 

74.00% 0.82(0.64-1.04) 

100% 0.80(0.65-0.98) 

0.1 1 10 

Meta-analysis 
Impact of Revascularization on Mortality for HF 

Modest evidence of benefit 

Cleland et al, EHJ. 2011 

OR(log scale) 



STITCH 
Myocardial Viability and Mortality 

Bonow RO et al, NEJM. 2011;364:1617 

Viability assessment does not identify patients with a 

survival benefit from CABG vs. OMT 

Without Myocardial Viability With Myocardial Viability 

CABG 

Medical Therapy 

P=NS 

P=NS 



2011 ACC/AHA/SCAI PCI Guidelines 
CAD and LV Dysfunction 

Levine GN et al, NEJM. 2011;124 

PCI – insufficient data 

Class I 
(Benefit >>> risk) 

Class II Class III 
(Risk / No benefit) 

IIa 

(benefit >> risk) 

IIb 

(Benefit  risk) 

Level A 
(Multiple RCTs) 

Level B 
(Single RCT or 

non-randomized) 

CABG for LVEF 

= 35-50% 

CABG for LVEF 

< 35% without 

LM 

Level C 
(Expert, case 

studies, or 

standard care) 



2010 ESC/EACTS Revascularization 
CAD and LV Dysfunction 

Wijns et al, EHJ. 2010;31:2501 

Class I 
(Benefit >>> risk) 

Class II Class III 
(Risk / No benefit) 

IIa 

(benefit >> risk) 

IIb 

(Benefit  risk) 

Level A 
(Multiple RCTs) 

Level B 
(Single RCT or 

non-randomized) 

CABG for 

proximal 

LAD+2/3 VD 

CABG for 

LVEF=35-50% 

CABG for 

LVEF<35% 

without LM 

No CABG/PCI if 

no viability 

Level C 
(Expert, case 

studies, or 

standard care) 

PCI if anatomy 

suitable and 

viable 

myocardium 
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Bell et al, Circulation 1992 

Predictors of Mortality in the CASS 
Registry (CABG Patients) 

Predictors of Mortality 

CHF Score 

LV Wall Motion Score 

Number of Assoc Diseases 

Age 

Number of Prox Vessels Diseased 

LVEDP 

Unstable Angina 

<3 Vessels Bypassed 

CR was associated 

with the greatest 

improvements in 

outcome among: 

• Pts with more 

severe angina 

• Pts with reduced 

LV function 



NY State PCI Database (2003-2004) 
Impact of Incomplete Revascularization 

 

N 

Adjusted HR of IR 

compared with CR 

CR 3499 

IR (All) 7795 1.23 (1.04,1.45) 

   1 IR with no CTO 3815 1.23 (1.02,1.48) 

   1 IR vessel is CTO 1725 1.11 (0.87,1.42) 

   ≥2 IR, no CTO 1233 1.18 (0.89,1.56) 

   ≥2 IR, >1 CTO 1022 1.44 (1.14,1.82) 

Hannan EL et al, JACC: Cardiovasc Intv 2009 

Revascularization was Incomplete in 69% 



NY State PCI Database (1999-2000) 
Impact of Incomplete Revascularization 

Wu C et al, Circ Cardiovasc Interv. 2011;4:413 

Propensity Matching from 13,016 Pts 

p=0.08 



Impact of Complete Revascularization 
after CABG Surgery 

Death, UA, MI, Hospitalization, & Repeat 
revascularization -free Survival 

Months 

Agostini M et al. J Card Surg 2009;24:650 

      CR (N=207)     

      Incomplete CR (N=105)         

      P<0.01          

Years                 



Debate about this issue of CR 
Hardly answer properly because… 

• Various definitions about CR 

• Different outcomes according to the 

diverse clinical presentations 

• Heterogeneous patient’s characteristics 

• Mostly observational data, no 

randomized study 

 

 



Definitions of CR 

• Anatomic: 

- Residual stenosis 50% or 70% 

- Vessel diameter >1.5 mm, >2.5 mm 

- SYNTAX segments 

 

• Functional / Physiologic 

- Non-invasively assessed viable and 

ischemic segments 

- FFR <0.75 or <0.8 

Jeopardy 

or 

SYNTAX 

Score 

Extent of 

Ischemia 

or 

Functional 

SYNTAX 

Score 



Limitation of Observational Data 
Lesion Complexity 



Limitation of Observational Data 
Patient Complexity 



Rastan et al, Circulation. 2009;120[suppl 1]:S70–S77  

Confounders in IR vs. CR Studies 

Complete 

n=7870 

Incomplete 

N=936 
p 

2VD 

3VD 

30.9% 

69.1% 

8.5% 

91.5% 
<0.001 

Emergency Indication 10.2% 6.0% <0.001 

Time on Bypass 83 min 87 min 0.001 

Cross-Clamp Time 52 min 56 min <0.001 

Similar Outcomes with Both Strategies 

Single-center study of pts undergoing CABG with LIMA-

LAD; 3.5 year follow-up 

Key Imbalances in Study Groups 



Impact of Angiographic CR 

Kim YH et al. Circulation. 2011;123:2373 



Definitions of CR 
1914 pt with MVD in AMC 

• Angiographic CR-1 
- Revascularization of all SYNTAX segment (1.5 mm), 

consisting of RCA (# 1, 2 & 3), PDA (# 4 or 15), PL (# 
16), LAD (# 5, 6, 7 & 8), Diag (# 9 or 10), LCX (# 11 
&13), OM (# 12 or 14). 



Definitions of CR in AMC 

• Angiographic CR-2 
- Revascularization of all SYNTAX segment ( 2.5 mm) 

 

• Proximal CR  
- Revascularization of all proximal arterial systems (# 1, 2, 

3, 5, 6, 7 & 11)  

 

• Multivessel IR 
- IR  2 diseased vessels  

 

• The LM (# 5) was considered revascularized when the LAD 
was bypassed in the CABG group or directly treated 
percutaneously in the PCI group 



Prevalence of CR  
according to the Definitions 
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Overall PCI CABG % 



Baseline Characteristics 

PCI CABG 

Variable 
CR 

(N=573) 

IR 

(N=827) 
P 

CR 

(N=344) 

IR 

(N=170) 
P 

Age, years 60.8±10.47 62.7±9.8 <0.001 61.6±8.7 62.2±8.0 0.50 

Male 389 (67.9) 586 (70.9) 0.24 253 (73.5) 122 (71.8) 0.67 

Diabetes mellitus 172 (30.0) 271 (32.8) 0.28 151 (43.9) 66 (38.8) 0.27 

Hypertension 312 (54.5) 486 (58.8) 0.11 211 (61.3) 108 (63.5) 0.63 

Current smoker 175 (30.5) 238 (28.8) 0.48 72 (20.9) 34 (20.0) 0.81 

Hyperlipidemia 153 (26.7) 189 (22.9) 0.10 164 (47.7) 87 (51.2) 0.46 

Prior MI 60 (10.5) 79 (9.6) 0.57 78 (22.7) 47 (27.6) 0.22 

Previous CABG 86 (15.0) 159 (19.2) 0.041 57 (16.6) 33 (19.4) 0.43 

Previous CHF 7 (1.2) 13 (1.6) 0.59 15 (4.4) 5 (2.9) 0.43 



Angiographic Characteristics 

PCI CABG 

Variable 
CR 

(N=573) 

IR 

(N=827) 
P 

CR 

(N=344) 

IR 

(N=170) 
P 

SYNTAX score 15.0±7.1 19.0±7.7 <0.001 29.5±10.5 30.8±10.7 0.20 

Angiographic Ds 

   LAD 509 (88.8) 770 (93.1) 0.005 340 (98.8) 169 (99.4) 0.53 

   LCX 294 (51.3) 627 (75.8) <0.001 270 (78.5) 150 (88.2) 0.007 

   RCA 332 (57.9) 686 (83.0) <0.001 290 (84.3) 164 (96.5) <0.001 

   LM 104 (18.2) 110 (13.3) 0.013 160 (46.5) 72 (42.4) 0.37 

Three-VD 124 (21.6) 446 (53.9) <0.001 236 (68.6) 143 (84.1) <0.001 

Any CTO 91 (15.9) 202 (24.4) <0.001 157 (45.6) 79 (46.5) 0.86 



Procedures 
PCI CABG 

Variable 
CR 

(N=573) 

IR 

(N=827) 
P 

CR 

(N=344) 

IR 

(N=170) 
P 

CABG procedures 

No. of conduits 
   

3.6±1.0 2.9±1.1 <0.001 

No. of a. conduit 
   

1.0±0.1 1.0±0.1 0.58 

Internal thoracic a. 
   

266 (77.3) 128 (75.3) 0.61 

Off-pump surgery 
   

92 (26.7) 42 (24.7) 0.62 

PCI techniques 

No. of total stents  2.5±1.3 2.2±1.2 <0.001 
   

Stents length (mm) 63.6±36.3 55.9±32.3 <0.001    

Stent size (mm) 3.2±0.3 3.1±0.3 0.063 
   



Unadjusted Outcomes in All Pts 
By Angiographic CR-1 
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Unadjusted Outcomes in PCI Pts 
By Angiographic CR-1 
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Unadjusted Outcomes in All Pts 
By Multivessel IR 
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P=0.10                             p=0.001 
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Unadjusted Outcomes in PCI Pts 
By Multivessel IR 
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At risk 

M.IR   1056      1015      986        961         903        610      1056       939        888        843        777         513 

M.IR    344       322       309        298         289        151       344         294        274        257        241         119  

Multi. IR Multi. IR  

Death, MI or Stroke 
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Death, MI, Stroke or Rev. 
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Adjusted Outcomes of MACE 

Definitions 

Multivariate adjustment IPTW 

HR 
95% CI 

p HR 
95% CI 

p 
LL UL LL UL 

All 

Angiographic CR-1 1.04 0.80 1.36 0.75 1.04 0.79 1.36 0.80 

Angiographic CR-2 1.05 0.80 1.38 0.72 1.09 0.83 1.44 0.53 

Proximal CR 1.04 0.79 1.37 0.80 1.00 0.75 1.32 0.97 

Multivessel IR 1.26 0.92 1.74 0.15 0.97 0.66 1.43 0.89 

PCI 

Angiographic CR-1 0.82 0.58 1.15 0.25 0.84 0.59 1.20 0.33 

Angiographic CR-2 0.90 0.65 1.25 0.53 0.95 0.68 1.33 0.77 

Proximal CR 0.90 0.65 1.25 0.53 0.95 0.67 1.34 0.76 

Multivessel IR 1.30 0.91 1.87 0.15 1.05 0.70 1.59 0.81 

No interaction was found between the treatment type and any definition of CRs.  



Adjusted Outcomes of MACCE 

Definitions 

Multivariate adjustment IPTW 

HR 
95% CI 

p HR 
95% CI 

p 
LL UL LL UL 

All 

Angiographic CR-1 0.90 0.75 1.09 0.29 0.91 0.75 1.10 0.32 

Angiographic CR-2 0.89 0.73 1.07 0.21 0.92 0.76 1.12 0.40 

Proximal CR 0.92 0.76 1.12 0.40 0.90 0.74 1.10 0.30 

Multivessel IR 1.44 1.16 1.79 0.001 1.27 0.97 1.66 0.079 

PCI 

Angiographic CR-1 0.95 0.76 1.18 0.62 0.94 0.75 1.18 0.61 

Angiographic CR-2 0.99 0.80 1.22 0.90 1.00 0.81 1.25 0.99 

Proximal CR 1.01 0.82 1.26 0.90 1.04 0.83 1.30 0.73 

Multivessel IR 1.24 0.98 1.57 0.071 1.20 0.91 1.58 0.19 

No interaction was found between the treatment type and any definition of CRs.  
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patients 

- Not always better than IR 

• Benefit of ischemia-guided 
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Reasonable Incomplete 
Revascularization 

Harold L. Dauerman, MD 

Circulation. 2011;123:2337 



What is a reasonable incomplete 
revascularization ? 

Dauerman HL. Circulation. 2011;123:2337 

• Very small vessels 

• Only 1-vessel IR 

• Jailed asymptomatic side 

branch 

• Not culprit artery (thrombus) 

• Non-viable myocardium 

• < 5% residual ischemic 

area expected 

• Small ischemic area 

• FFR > 0.80 

Reasonable 

Incomplete 

Revascularization 

Anatomy 

Guided 

Function 

Guided 

Physiology 

Guided 



Function (Ischemia)-Guided 
Revascularization 

 

Dauerman HL. Circulation. 2011;123:2337 

• Very small vessels 

• Only 1-vessel IR 

• Jailed asymptomatic side 

branch 

• Not culprit artery (thrombus) 

• Non-viable myocardium 

• < 5% residual ischemic 

area expected 

• Small ischemic area 

• FFR > 0.80 

Reasonable 

Incomplete 

Revascularization 

Anatomy 

Guided 

Function 

Guided 

Physiology 

Guided 



Circ Cardiovasc Interv. 2011;4:e24 
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3056029-1 

Angiographic vs. Functional 
Severity of Coronary Stenosis 

Of 509 pts with angiographically-defined MVD, 

46% had “functional MVD” 

FFR 

50-70 71-90 91-99 

Stenosis classification by angiography 

~20% 

~35% 

Tonino et al, JACC 2010;55:2816-21  



Functional SYNTAX Score in FAME 

Nam et al, JACC 2011;58:1211-18 

Low SS 

Medium SS 

High SS 

167 

(34%) 

167 

(34%) 

163 

(32%) 

290 

(59%) 
106 

(21%) 

101 

(20%) 

Classic Functional 



1.0% 

2.9% 

4.8% 

6.7% 

1.8% 

3.7% 
3.3% 

2.0% 

0% 

2% 

4% 

6% 

8% 

10% 

Medical Rx Revasc 

Ischemic Gradient vs. Revascularization 

% Total Ischemic Myocardium 

1- 5% 5-10% 11-20% >20% 

C
a
rd

ia
c
 D

e
a
th

 R
a
te

 

1331  56 718  109 545  243 252  267 

P <.0001 

Hachamovitch et al  Circulation. 2003; 107:2900 



Definition of IR in AMC 

• Ischemia-guided (IG) revascularization 

- Revascularization a LAD and/or non-LAD artery 

matched with the perfusion abnormalities of 

MPI during the index hospitalization or within 30 

days after the index procedure. 

 

• Non-IG revascularization 

- Revascularization of a non-ischemic LAD or 

non-LAD artery, non-revascularization of the 

ischemic artery, or revascularization without 

MPI 



Abnormal Normal 

Normal Abnormal 

MPI with SPECT 

N=1557 (29.2) 

Angiography 

N=3783 (70.8) 

MPI-matched 

Revas. 

N=376 (7.0) 

PCI=18 (0.7) 

CABG=358 (13.0) 

Revasc. 

N=45 (0.8) 

PCI=8 (0.3) 

CABG=37 (1.3) 

MPI-unmatched 

Revas. 
after angiography 

N=838 (15.7) 

PCI=431 (16.7) 

CABG=407 (14.8) 

Revasc. 

after angiography 

N=173 (3.2) 

PCI=123 (4.8) 

CABG=50 (1.8) 

Revasc. 

N=3081 (57.7) 

PCI=1684 (65.1) 

CABG=1397 (50.7) 

MPI-matched 

Revasc. 
after angiography 

N=546 (10.2) 

PCI=304 (11.8) 

CABG=242 (8.8) 

MPI-unmatched 

Revas. 

N=281 (5.3) 

PCI=19 (0.7) 

CABG=262 (9.5) 

Patients  

Enrolled in Asan Multivessel Registry 
N=6058 (PCI=3177, CABG=2881) 

• Exclusion due to STEMI and/or  

  cardiogenic shock, N=696 

• No clinical information, N=25 

Study patients 
N=5340  

(PCI=2587, CABG=2753) 
A B 

C 

D E F G H I J 

MPI with SPECT 

N=702 (13.2) 

922 (17.3%) underwent IG revascularization,  

including 322 (12.4%) in the PCI and 600 (21.8%) in 

the CABG (P<.001) patients.  



Baseline Characteristics 

PCI CABG 

Variable IG Non-IG P IG Non-IG P 

N=322 N=2265 N=600 N=2153 

Age, median, y 62 64 0.35 63 64 0.006 

Male 226 (70.2) 1550 (68.4) 0.53 456 (76.0) 1571 (73.0) 0.04 

BMI, median, kg/m2 25.2 25.0 0.060 24.8 24.5 0.051 

Diabetes mellitus 120 (37.3) 727 (32.1) 0.064 191 (31.8) 772 (35.9) 0.068 

Hypertension 205 (63.7) 1339 (59.1) 0.12 226 (37.7) 1114 (51.7) <0.001 

Current smoker 116 (36.0) 848 (37.4) 0.62 87 (14.5) 487 (22.6) <0.001 

Hyperlipidemia 114 (35.4) 750 (33.1) 0.42 182 (30.3) 665 (30.9) 0.80 

Prior MI 9 (2.8) 76 (3.4) 0.60 85 (14.2) 259 (12.0) 0.16 

Previous PCI 70 (21.7) 395 (17.4) 0.060 59 (9.8) 273 (12.7) 0.058 

Previous CHF 3 (0.9) 16 (0.7) 0.72 26 (4.3) 99 (4.6) 0.78 



Baseline Characteristics 

PCI CABG 

IG Non-IG P IG Non-IG P 

N=322 N=2265 N=600 N=2153 

COPD 4 (1.2) 10 (0.4) 0.086 13 (2.2) 44 (2.0) 0.85 

Cerebrovascular disease 23 (7.1) 144 (6.4) 0.59 55 (9.2) 272 (12.6) 0.020 

Peripheral Ds 2 (0.6) 40 (1.8) 0.13 30 (5.0) 120 (5.6) 0.58 

Renal failure 9 (2.8) 67 (3.0) 0.87 33 (5.5) 139 (6.5) 0.39 

Atrial fibrillation  10 (3.1) 49 (2.2) 0.29 20 (3.3) 89 (4.1) 0.37 

LV EF, median, % 60 60 0.29 58 

Clinical presentation 0.006 <0.001 

  Stable angina 207 (64.3) 1244 (54.9) 302 (50.3) 1495 (69.4) 

  Unstable angina 114 (35.4) 1004 (44.3) 298 (49.7) 655 (30.4) 

  Acute NSTEMI 1 (0.3) 17 (0.8) 0 3 (0.1) 



Angiographic Characteristics 

PCI CABG 

IG Non-IG P IG Non-IG P 

N=310 N=1713 N=268 N=1061 

SYNTAX score, median 15.5 17.0 0.30 24.5 23.0 0.016 

Angiographic stenosis 

   LAD artery 260 (83.9) 1555 (90.8) <0.001 214 (79.9) 854 (80.5) 0.81 

   Left circumflex artery 202 (65.2) 1106 (64.6) 0.84 160 (59.7) 679 (64.0) 0.19 

   Right coronary artery 229 (73.9) 1252 (73.1) 0.78 190 (70.9) 746 (70.3) 0.85 

   Left main  34 (11.0) 261 (15.2) 0.050 95 (35.4) 327 (30.8) 0.15 

Three-vessel disease 127 (41.0) 714 (41.7) 0.82 147 (54.9) 604 (56.9) 0.54 

Any total occlusion 61 (19.7) 247 (14.4) 0.018 98 (36.6) 283 (26.7) 0.001 



Procedures 

PCI CABG 

IG Non-IG P IG Non-IG P 

N=322 N=2265 N=600 N=2153 

Treadmill test 113 (35.1) 431 (19.0) <0.001 99 (16.5) 251 (11.7) 0.002 

Treated vessel 

   LAD or left main artery 205 (63.7) 1768 (78.1) <0.001 589 (98.2) 2091 (97.1) 0.16 

   Left circumflex artery 113 (35.1) 940 (41.5) 0.029 477 (79.5) 1680 (78.0) 0.44 

   Right coronary artery 138 (42.9) 1172 (51.7) 0.003 439 (73.2) 1427 (66.3) 0.001 

Conduits, median    3.0 (3.0, 4.0) 3.0 (2.0, 4.0) <0.001 

Arterial conduit, median    3.0 (2.0, 3.0) 2.0 (1.0, 3.0) <0.001 

Internal thoracic artery     510 (85.0) 1867 (86.7) 0.28 

Off-pump surgery    370 (61.7) 1243 (57.7) 0.084 

Total stents, median 2.0 (1.0, 3.0) 2.0 (2.0, 3.0) <0.001    



SPECT Perfusion Abnormality 

PCI CABG 

IG Non-IG P IG Non-IG P 

N=322 N=581 N=600 N=756 

Perfusion defect sites 

    LAD 205 (63.7) 246 (42.3) <0.001 589 (98.2) 299 (39.6) <0.001 

    Non-LAD 199 (61.8) 236 (40.6) <0.001 556 (92.7) 363 (48.0) <0.001 

Reversibility 

    Any fixed defect 32 (9.9) 56 (9.6) 0.88 88 (14.7) 90 (11.9) 0.14 

    Any reversible defect 301 (93.5) 362 (62.3) <0.001 572 (95.3) 564 (74.6) <0.001 

    Area of perfusion 

      defect  medium 

306 (95.0) 397 (68.3) <0.001 600 (100) 625 (82.7) <0.001 
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All Patients 
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PCI Patients 
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PCI Patients 
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CABG Patients 
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CABG Patients 
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CABG Patients 
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Adjusted Hazards using IPTW 

HR 
95% CI 

 P 
Interaction 

P Lower Upper 

Death, MI, stroke 

All 0.84  0.66  1.06  0.13 

0.96  PCI 0.83  0.53  1.29  0.41 

CABG 0.82  0.61  1.10  0.18 

Repeat 

revascularization 

All 0.66  0.49  0.90  0.009  

0.044  PCI 0.53  0.35  0.80  0.003  

CABG 1.16  0.70  1.94  0.57  

MACCE 

All 0.73  0.60  0.88  0.001 

0.18  PCI 0.59  0.43  0.81  0.001 

CABG 0.87  0.67  1.14  0.32 



5-Year MACCE in Subgroups 
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• Benefit of revascularization for pts. with 
LV dysfunction 

 

• Impact of angiographic CR for stable 
patients 

 

• Benefit of ischemia-guided 
revascularization 

- Probably the standard approach for 
CAD with or without LV dysfunction 



Ischemia-Eligible Stable Patient 

(Stable CAD, Moderate-Severe Ischemia) 

Blinded Coronary CTA 

Eligible Anatomy? 

RANDOMIZE 

Invasive Strategy 

(Cath with 

Optimal Revasc + OMT) 

CT Exclusion 

Ancillary Study 

OMT Strategy 

(OMT Alone) 

YES 
NO 

ISCHEMIA Trial Proposed Design 

J. Hochman, TCT 2010 



Conclusions 

• Benefit of revascularization for pts. with LV 
dysfunction 

- Not determined yet, not always beneficial 

• Impact of angiographic CR for stable patients 

- Not always better than IR 

• Benefit of ischemia-guided revascularization 

- Probably the standard approach for CAD with or 
without LV dysfunction 

• Further randomized studies are required to assess 
the benefit of ischemia-guided revascularization 
with a consideration of LV viability for stable CAD 
with decreased LV function. 


