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Overall ObjectiveOverall Objective

Define the role of cardiac surgery in patientsDefine the role of cardiac surgery in patients
with ischemic cardiomyopathy by answering with ischemic cardiomyopathy by answering 
two questions:two questions:

1.1. Does adding CABG to evidenceDoes adding CABG to evidence--based based 
di l th (MED) i i ldi l th (MED) i i lmedical therapy (MED) increase survival medical therapy (MED) increase survival 

compared to MED alone?compared to MED alone?

2.2. Does adding surgical ventricular Does adding surgical ventricular 
reconstruction (SVR) to CABG and MEDreconstruction (SVR) to CABG and MEDreconstruction (SVR) to CABG and MED reconstruction (SVR) to CABG and MED 
increase survival free of cardiac increase survival free of cardiac 
hospitalization?hospitalization?hospitalization?hospitalization?



All Enrolling Sites

 2136 patients2136 patients2136 patients2136 patients
 127 clinical sites127 clinical sites
 26 t i26 t i 26 countries26 countries
 1747 days1747 days



EF 0.35, CAD amenable to CABGCABG

Eli ibl  f  di l th  (MED) ith t CABG?Eligible for medical therapy (MED) without CABG?

NoNo

YesYes NoNo

Eligible for surgical ventricular reconstruction (SVR)? Not in trialNoNoEligible for SVR?

YesYesNoNo YesYes
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Selected Baseline CharacteristicsSelected Baseline Characteristics

Variable MED (N=602) CABG (N=610)

Age, median (IQR), yrs 59 (53, 67) 60 (54, 68)
Female, % 12 12
Di b t % 40 39Diabetes, % 40 39
Prior Myocardial infarction, % 78 76
Prior Heart Failure within 3 months % 95 94Prior Heart Failure within 3 months, % 95 94
Prior PCI or CABG, % 15 16

LVEF (%) — median 28 27

Multi-vessel disease (>50%), % 91 91
Proximal LAD stenosis (>75%), % 69 67



Medical TherapyMedical Therapy

MED (N=602) CABG (N=610)

Medication, % Baseline 
Latest 

Follow-up Baseline 
Latest 

Follow-up

Aspirin 85 84 80 84

Aspirin or warfarin 91 93 84 92

ACE inhibitor or ARB 88 89 91 89

Beta-blocker 88 90 83 90

Statin 83 87 79 90

K+ sparing diuretic 46 53 46 54K+ sparing diuretic 46 53 46 54

ICD 2 19 2 15



CABG ConductCABG Conduct

V i bl
CABG

(N 610)Variable (N=610)

CABG received — no (%) 555 (91)

Time to CABG da s Median (IQR) 10 (5 16)Time to CABG, days — Median (IQR) 10 (5, 16)

Performed electively, % 95

Arterial conduits ≥ 1, % 91

Venous conduits ≥ 1 % 86Venous conduits ≥ 1, % 86

Total grafts ≥ 2, % 88

Length of stay, days — Median (IQR) 9 (7, 13)



AllAll--Cause Mortality Cause Mortality 
—— As RandomizedAs RandomizedAs RandomizedAs Randomized

HR 0.86 (0.72, 1.04)
P = 0.123

0 460.46
0.41



AllAll--Cause Mortality Cause Mortality 
—— As RandomizedAs RandomizedAs RandomizedAs Randomized

HR 0.86 (0.72, 1.04)
P = 0.123
Adjusted HR 0.82 (0.68, 0.99)
Adj t d P 0 039Adjusted P = 0.039

0 460.46
0.41



STICH Revascularization HypothesisSTICH Revascularization Hypothesisyy
Treatment Treatment As ReceivedAs Received

12121212

Randomized
CABG

Randomized 
MED only

610602 17% 9%y

55

Received Received 

555537 55 65

As treated MED (592) vs. CABG (620)

MED only CABG 

As treated MED (592)           vs.              CABG (620) 



AllAll--Cause Mortality Cause Mortality 
—— As TreatedAs TreatedAs Treated As Treated 

HR 0 70 (0 58 – 0 84)HR 0.70 (0.58 – 0.84)
P < 0.001

0.49

0.38



STICH Revascularization HypothesisSTICH Revascularization Hypothesisyy
Treatment Per Treatment Per PProtocolrotocol

12121212

Randomized
CABG

Randomized 
MED only

610602 17% 9%y

55

Received Received 

555537 55 65

Per protocol: MED (537) vs. CABG (555)

MED only CABG 

Per protocol: MED (537)            vs.            CABG (555)



AllAll--Cause MortalityCause Mortality
—— Per ProtocolPer ProtocolPer ProtocolPer Protocol

HR 0 76 (0 62 0 92)HR 0.76 (0.62, 0.92)
P = 0.005

0.48

0.37









Efficiency of Operative Care Efficiency of Operative Care 
in 979 Hypothesis 2 Patientsin 979 Hypothesis 2 Patientsin 979 Hypothesis 2 Patientsin 979 Hypothesis 2 Patients

Duration of OperationDuration of Operation CABGCABG CABG + SVRCABG + SVR PP
N = 490N = 490 N = 489N = 489

Total time in operating room 
(median 25th 75th) hours

4.9 (4.1, 6.0) 5.5 (4.7, 6.6) <0.001
(median, 25 , 75 ), hours

Cardiopulmonary bypass time
(median, 25th, 75th), minutes

99 (73, 125) 124 (99, 158) <0.001
( , , ),

Aortic occlusion (median, 25th, 
75th), minutes

62 (45, 84) 80 (62, 106) <0.001

Requirements for Postoperative Care

Endotracheal intubation 15.1 (10.9, 22.1) 16.6 (12.0, 25.2) 0.002
(median, 25th, 75th), hours

( , ) ( , )

Acute care (median, 25th, 
75th) hours

49.8 (28.8, 95.5) 69.5 (42, 137) <0.001
75 ), hours

Hospitalization >30 days 22 (5%) 31 (6%) 0.20



Canadian Cardiovascular Society Angina Class in Canadian Cardiovascular Society Angina Class in 
Hypothesis 2 Patients at Baseline and Latest FollowHypothesis 2 Patients at Baseline and Latest Follow upup

CABG CABG+SVR

Hypothesis 2 Patients at Baseline and Latest FollowHypothesis 2 Patients at Baseline and Latest Follow--upup
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Patients

Class III-IV
248
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339
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244
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339
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0

100

Baseline Latest

Class I-II
88 Class III-IV

8

Class I-II
83 Class III-IV

6

(N = 499) Follow-up
(N = 435)

(N = 501) Follow-up
(N = 428)

Angina symptoms improved by an average of 1.7 classes Angina symptoms improved by an average of 1.7 classes 
in both cohorts (P=0.84).in both cohorts (P=0.84).
Angina symptoms improved by an average of 1.7 classes Angina symptoms improved by an average of 1.7 classes 
in both cohorts (P=0.84).in both cohorts (P=0.84).



New York Heart Association Heart Failure Class in New York Heart Association Heart Failure Class in 
Hypothesis 2 Patients at Baseline and Latest FollowHypothesis 2 Patients at Baseline and Latest Follow upupHypothesis 2 Patients at Baseline and Latest FollowHypothesis 2 Patients at Baseline and Latest Follow--upup

CABG CABG+SVR

500 Class I 36 Class I 50
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CABG SVR
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Baseline Latest Baseline Latest
(N = 499) Follow-up

(N = 435)
(N = 501) Follow-up

(N = 429)

Heart failure symptoms improved by an average of one classHeart failure symptoms improved by an average of one classHeart failure symptoms improved by an average of one classHeart failure symptoms improved by an average of one classHeart failure symptoms improved by an average of one classHeart failure symptoms improved by an average of one class
in both cohorts (P=0.70).in both cohorts (P=0.70).
Heart failure symptoms improved by an average of one classHeart failure symptoms improved by an average of one class
in both cohorts (P=0.70).in both cohorts (P=0.70).



Baseline and Four Month 6Baseline and Four Month 6--Minute Walk in 693 Minute Walk in 693 
H th i 2 P ti t ith B li A tH th i 2 P ti t ith B li A tHypothesis 2 Patients with Baseline AssessmentHypothesis 2 Patients with Baseline Assessment

PatientsPatients



3030--Day MortalityDay Mortality

OutcomeOutcome CABGCABG CABG + SVRCABG + SVR PP
N = 499N = 499 N = 501N = 501

D th Withi 30 D Aft R d i tiDeath Within 30 Days After Randomization
All patients by intention
to treat

22/499 (4.4%) 30/501 (6.0%) 0.26
to treat

Death During or Within 30 Days of Operationg y p
Operated patients by
intention to treat

25/490 (5.1%) 26/489 (5.3%) 0.88

Operated patients by 
operation received

23/498 (4.6%) 28/481 (5.8%) 0.40



Death or Cardiac Hospitalization Death or Cardiac Hospitalization 
KaplanKaplan--Meier Estimates of Primary EndpointMeier Estimates of Primary Endpoint
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Death or Cardiac HospitalizationDeath or Cardiac Hospitalization
KaplanKaplan--Meier Estimates of Primary EndpointMeier Estimates of Primary Endpoint
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Mortality (AllMortality (All--Cause)Cause)
KaplanKaplan--Meier EstimatesMeier Estimates
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Mortality (AllMortality (All--Cause)Cause)
KaplanKaplan--Meier EstimatesMeier Estimates
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Summary of Outcomes in STICH H2Summary of Outcomes in STICH H2
OutcomesOutcomes CABGCABG

N = 499N = 499
CABG + SVRCABG + SVR

N = 501N = 501
Hazard RatioHazard Ratio

95% CI95% CI
PP

Death or cardiac Death or cardiac 
hospitalizationhospitalization 292 (59%)292 (59%) 289 (58%)289 (58%) 0.99 (0.84, 1.17)0.99 (0.84, 1.17) 0.900.90

DeathDeath 141 (28%)141 (28%) 138 (28%)138 (28%) 1.00 (0.79, 1.26)1.00 (0.79, 1.26) 0.980.98

HospitalizationHospitalizationHospitalization Hospitalization 
(cardiac)(cardiac) 211 (42%)211 (42%) 204 (41%)204 (41%) 0.97 (0.80, 1.18)0.97 (0.80, 1.18) 0.730.73

HospitalizationHospitalizationHospitalization Hospitalization 
(all cause)(all cause) 272 (55%)272 (55%) 268 (53%)268 (53%) 0.98 (0.83, 1.16)0.98 (0.83, 1.16) 0.820.82

A t MIA t MI 22 (4%)22 (4%) 20 (4%)20 (4%) 1 01 (0 54 1 87)1 01 (0 54 1 87) 0 960 96Acute MIAcute MI 22 (4%)22 (4%) 20 (4%)20 (4%) 1.01 (0.54, 1.87)1.01 (0.54, 1.87) 0.960.96

StrokeStroke 31 (6%)31 (6%) 23 (5%)23 (5%) 0.77 (0.45, 1.32)0.77 (0.45, 1.32) 0.350.35



Hazard Plots of Selected Baseline CharacteristicsHazard Plots of Selected Baseline Characteristics

Subgroup N HR (95% CI) P Value
All Subjects 1000 0.99 (0.84, 1.17)
Age 0.48ge 0 8

≥ 65 391 1.06 (0.83, 1.35)
< 65 609 0.94 (0.76, 1.17)

Gender 0.60
Male 853 1.01 (0.84, 1.20)
Female 147 0.90 (0.58, 1.39)

Race 0.44
Minority 124 0.83 (0.51, 1.36)
Non-minority 876 1.01 (0.85, 1.20)

Current NYHA HF class 0.97

0.5 1.0 2.0

I or II 515 0.99 (0.78, 1.25)
III or IV 485 0.99 (0.79, 1.24)

0.5 1.0 2.0

CABG SVG CABGCABG+SVR
Better

CABG
Better



Relationship of Death at 4Relationship of Death at 4--Years in 1,000 SVR Hypothesis Patients and Years in 1,000 SVR Hypothesis Patients and 
All Cause Death in 10 Groupings of 100 PatientsAll Cause Death in 10 Groupings of 100 Patients
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94 Deaths within 4 Months After Randomization in 1000 94 Deaths within 4 Months After Randomization in 1000 
Hypothesis 2 PatientsHypothesis 2 PatientsHypothesis 2 PatientsHypothesis 2 Patients
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Influence of Death on SVR Hypothesis Population ESVIInfluence of Death on SVR Hypothesis Population ESVI

85

90 All Patients No Surgery CABG CABG + SVR
n=1000 n=21 n=490 n=489
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Time 
Interval 

Baseline 0-30 
Days

4-6 
Months

8 Months 12 
Months

18 
Months

24 
Months

30 
Months

48 
Months

60 
Months

72 
Months

65

No Surgery 86 84 84 84 79 79 80 77 76 76 76

CABG 86 78 78 78 78 77 77 77 76 76 76

CABG+SVR 86 73 72 72 71 71 70 70 70 70 70

Interval ESVI

CABG+SVR 86 73 72 72 71 71 70 70 70 70 70



Survival of 1000 SVR Hypothesis Patients as a Function of Survival of 1000 SVR Hypothesis Patients as a Function of 
Baseline (n=445) or Postoperative ESVI (n=555)Baseline (n=445) or Postoperative ESVI (n=555)Baseline (n=445) or Postoperative ESVI (n=555) Baseline (n=445) or Postoperative ESVI (n=555) 
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Time Interval Baseline 0-30
Days

4-6 
Months

8 Months 12 
Months

18 
Months

24 
Months

30 
Months

48 
Months

60 
Months

72 
Months

No Surgery 100 71 71 71 67 67 62 57 48 48 48

CABG 100 96 91 89 88 86 82 78 74 73 73

CABG+SVR 100 94 88 87 84 82 78 76 73 73 73
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Coronary bypass surgery with or without 
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