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Hypothesis 1 Investigators, Leadership, and Trial Committees 
 
Principal investigators (PI) and site investigators from the following institutions enrolled 
patients in STICH Hypothesis 1 and provided patient follow-up in STICHES: Investigators (listed 
in descending order of the number of randomized patients): Research Institute of Circulation 

Pathology, Novosibirsk, Russia: A. Cherniavsky-PI, A. Romanov, N. Koleda, D. Doronin; Medical 

University of Silesia, Katowice, Poland: M.A. Deja-PI, S. Woś, M. Malinowski, M. Jasiński; Dedinje 
Cardiovascular Institute, Belgrade, Serbia: S. Gradinac-PI, D. Kosevic, L. Djokovic; Medical 
University of Lodz, Lodz, Poland: M. Krzeminska-Pakula-PI, L. Chrzanowski,  M. Klosinska; Capital 
Health Queen Elizabeth II Health Sciences Centre, Halifax, Canada: M. Rajda-PI, S. Yarn, R. 
Stewart; SAL Hospital and Medical Institute, Ahmedabad, India: V. Gupta-PI, A. Jain, A. Thakor; 
Nizams Institute of Medical Sciences, Hyderabad, India: M. Jyotsna-PI, A. Saxena, G. Indrani; 
Silesian Center for Heart Diseases, Medical University of Silesia, Zabrze, Poland: M. Zembala-PI, 
R. Przybylski, T. Kukulski, J. Zembala-John; Klinika Kardiochirurgii PUM, Szczecin, Poland: M. 
Brykczynski-PI, K. Mokrzycki, B. Larysz, A. Zych; John Paul II Hospital, Krakow, Poland: J. 
Sadowski-PI, D. Plicner, K. Wrobel; Instituto Dante Pazzanese de Cardiologia, Sao Paulo, Brazil: 
P. Farsky-PI, R.B.M. Barretto, C. Veiga Kantorowitz, M. Issa; National Institute of Cardiology, 
Warsaw, Poland: H. Szwed-PI, R. Dabrowski, B. Lubiszewska, A. Ostrzycki; Medical University of 
Gdansk, Gdansk, Poland: J. Rogowski-PI, R. Pawlaczyk, D. Szalewska, P. Betlejewski; University of 
Freiburg, Freiburg, Germany: M. Siepe-PI, U. Heizman; Ohio State University Medical Center, 
Columbus, USA: A. Kilic-PI, A. McDavid, L. Menchini; Duke University Medical Center, Durham, 
USA: E. Velazquez-PI, P. Smith, C. Milano, P. Adams; Shands at the University of Florida, 
Gainesville, USA: J. Hill-PI, T. Beaver, D. Leach; All India Institute of Medical Sciences, New Delhi, 
India: B. Airan-PI, S. Das; St. Vincent's Hospital Melbourne, Melbourne, Australia: M. Yii-PI, D. 
Prior, J. Mack, R. Sanders; Toronto General Hospital, Toronto, Canada: V. Rao-PI, L. Garrard, J. 
Renton, H. Ross; Siriraj Hospital, Bangkok, Thailand: W. Tungsubutra-PI, O. Chaiphet; Slaski 
Osrodek Kardiologii AM, Katowice, Poland: A. Bochenek-PI, M. Krejca, M. Trusz-Gluza, K. Wita; 
Ospedali Riuniti Di Bergamo, Bergamo, Italy: M. Senni-PI, E. Martin, A. Iacovoni, G. Medolago; 
GKNM Hospital, Coimbatore, India: S. Natarajan-PI, C. Padmanabhan, S. Suvasini; Montreal 
Heart Institute, Montreal, Canada: N. Racine-PI, D. Bouchard, A. Ducharme, H. Brown; Zala 
County Hospital, Zalaegerszeg, Hungary: N. Alotti-PI, G. Lupkovics; Sanjay Gandhi Postgraduate 
Institute of Medical Sciences, Lucknow, India: S. Kumar-PI, S. Pandey, S. Agarwal, H. Rai; 
Sahlgrenska University Hospital, Goteborg, Sweden: B. Andersson-PI, K. Karason, C. Gustafsson, 
J. Multing; Hamilton Health Sciences, Hamilton, Canada: A. Lamy-PI, C. Demers, L. Trombetta, P. 
Power; Herzzentrum Leipzig, Leipzig, Germany: J. Garbade-PI, S. Lehmann, G. Schuler, F.W. 
Mohr; Golden Jubilee National Hospital, Glasgow, United Kingdom: M. Petrie-PI, M. MacDonald, 
A. Murday, M. Shaw; CARE Hospital, Hyderabad, India: K. Raju Penmetcha-PI, G. Reddy, G. 
Ramasubrahmanyam, S. Rao; Instituto do Coracão (InCor) - HC/FMUSP, Sao Paulo, Brazil: J.C. 
Nicolau-PI, F.G. Lima, R.H.M. Furtado, M. Franken;  National Heart Centre Singapore, Singapore: 
Y.L. Chua-PI, R.S. Tan, S.C. Kong, L.L. Nah; University of Hull/ Castle Hill Hospital, Cottingham, 
United Kingdom: A.L. Clark-PI, J.G.F. Cleland, M.J. Lammiman, P. Atkin; Montefiore Medical 
Center/Albert Einstein College of Medicine, New York, USA: R. Michler-PI, D. Goldstein, M. 
Garcia; Medical University of Vienna, Vienna, Austria: G. Maurer-PI, I. Lang, C. Adlbrecht, R. 
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Wurm; Mayo Clinic, Rochester, USA: R. Daly-PI, R. Rodeheffer, S. Nelson, D. Rolbiecki; Fiona 
Stanley Hospital, Murdoch, Australia: R. Larbalestier-PI, M. Edwards, X. Wang; Ottawa Heart 
Institute, Ottawa, Canada: H. Haddad-PI, P. Hendry, J. Donaldson; IRCCS Policlinico San Donato, 
Milano, Italy: L. Menicanti-PI, S. Castelvecchio; Vilnius University Hospital, Vilnius, Lithuania: G. 
Kalinauskas-PI; S. Giovanni Di Dio Ruggi D Aragona Hospital, Salerno, Italy: G. Di Benedetto-PI, 
T. Attisano; University Hospital, Favaloro Foundation, Buenos Aires, Argentina: R. Favaloro-PI, L. 
Favaloro, E. Guevara; Hospital Argerich, Buenos Aires, Argentina: M. Riccitelli-PI, M. Abad; 

Northern General Hospital, Sheffield, United Kingdom: A. Al-mohammad-PI, J. Boston, S. Maher; 

Chiang Mai University Hospital, Chiang Mai, Thailand: W. Nawarawong-PI, S. Woragidpoonpol, 
S. Kuanprasert, W. Mekara; Wake Forest University Health Sciences, Winston-Salem, USA: N. 
Kon-PI, W. Tilley; University of Texas Southwestern Medical Center, Dallas, USA: M.H. Drazner-
PI, L. Fernandez; Flinders Medical Centre, Adelaide, Australia: C. De Pasquale-PI, M. Fawcett; 
Oslo University Hospital, Rikshospitalet, Oslo, Norway: L. Gullestad-PI, E. Gude, G. Sørensen, R. 
Lundblad; Fortis Hospital Noida, Noida, India: R. Gupta-PI, V. Bhatia, K. Kumar, A. Shirazi; 
Roanoke Heart Institute, Roanoke, USA: J. Schmedtje, Jr.-PI, C. Eanes; Baylor University Medical 
Center, Dallas, USA: P. Grayburn-PI, S. Aston; Boston V.A. Healthcare System, West Roxbury, 
USA: V. Birjiniuk-PI, J. Joseph, M. Harrington; University of North Carolina, Chapel Hill, USA: C. 
Sueta-PI, D. Ravenscraft; Hotel-Dieu du CHUM, Montreal, Canada: B. Coutu-PI, J. Helou; Casa De 
Galicia, Montevideo, Uruguay: D. Bigalli-PI, F. Gutierrez Perez, N. Russo, C. Batlle; Auckland City 
Hospital, Auckland, New Zealand: H. White-PI, R. Stewart, J. Benatar, L. Borthwick; Boston 
Medical Center, Boston, USA: G. Philippides-PI; Laval Hospital, Sainte Foy, Canada: F. Dagenais-
PI, G. Dussault; Amrita Institute of Medical Sciences and Research Centre, Kochi, India: K. 
Natarajan-PI, S. C Sasi, R. Padmajan; National Medical Center, Budapest, Hungary: C. Busmann-
PI; Hospital Britanico de Buenos Aires Argentina, Buenos Aires, Argentina: G. Ferrari-PI, M. 
Calderon; Semmelweis University, Budapest, Hungary: B. Merkely-PI, K. Benke; Pecs University, 
Faculty of Medicine, Heart Clinic, Pecs, Hungary: T. Simor-PI, L. Papp, L. Toth, A. Varga-Szemes; 
George Gottsegen National Institute of Cardiology, Budapest, Hungary: F. Horkay-PI, L. Szekely, 
M. Keltai; University of Debrecen, Medical and Health Science Center, Debrecen, Hungary: I. 
Edes-PI, V. Szathmarine; National Heart Institute, Kuala Lumpur, Malaysia: M. Yakub-PI, D. 
Chew, S. Sarip; Foothills Medical Centre, Calgary, Canada: A. Maitland-PI, M. Holland; University 
of Szeged, Szeged, Hungary: G. Bogats-PI, L. Csepregi; Hospital de Base da Faculdade de 
Medicina de Sao Jose Rio Preto, Sao Jose do Rio Preto, Brazil: L. Maia-PI, O. Costa, M.A. Teixeira, 
A.P. Martins; Instituto Nacional De Cardiologia, Rio de Janeiro, Brazil: C. Scherr-PI, G. Lewis; The 
Queen Elizabeth Hospital, Adelaide, Australia: J. Horowitz-PI, J. Knight, J. Rose; Heartcare Mid 
West, Peoria, USA: D. Best-PI, J. Springer; University of Virginia Health System, Charlottesville, 
USA: I. Kron-PI, J. Phillips; Sentara Norfolk General Hospital/Sentara Heart Hospital, Norfolk, 
USA: J. Rich-PI, M. Collier, D. Desser; University Hospitals of Leicester-Glenfield Hospital, 
Leicester, United Kingdom: D. Chin-PI; Hospital Privado Cordoba, Cordoba, Argentina: L. 
Amuchastegui-PI, A. Contreras; Hospital Italiano de Buenos Aires, Buenos Aires, Argentina: D. 
Bracco-PI; Bangkok Heart Hospital, Bangkok, Thailand: P. Ruengsakulrach-PI, V. Pitiguagool, P. 
Sukhum, D. Srinualta-SC; St. Vincent's Hospital, Darlinghurst, Australia: C. Hayward-PI, C. 
Herrera; Regina General Hospital, Regina, Canada: R. Zimmermann-PI, G. Patterson, W. 
Stephens; Liverpool Hospital, Liverpool, Australia: R. Dignan-PI, J. French, N. Sequalino; Asian 
Heart Institute, Mumbai, India: S. Vaishnav-PI, R. Panda, A. Chavan; Kaunas Medical University 
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Clinics, Kaunas, Lithuania: R. Benetis-PI, L. Jankauskiene; Fundacao Universitaria de Cardiologia, 
Porto Alegre, Brazil: R. Kalil-PI, M. Santos, M. de Moraes; Martin Luther University, Halle, 
Germany: I. Friedrich-PI, M. Buerke, A. Paraforos; Saint Mary's Duluth Clinic Health System, 
Duluth, USA: S. Konda-PI, C. Leone; Portland V.A. Medical Center, Portland, USA: E. Murphy-PI, 
P. Ravichandran, K. Avalos; German Heart Centre Berlin/University Charite, Berlin, Germany: R. 
Hetzer-PI, C. Knosalla; Georgia Regents University, Augusta, USA: K. Landolfo-PI, C. Landolfo; 
Policlinico Tor Vergata of Rome, Rome, Italy: L. Chiariello-PI, P. Nardi; Robert Packer Hospital, 
Sayre, USA: D. Stapleton-PI, K. Hoey; Loma Linda University Medical Center, Loma Linda, USA: N. 
Hasaniya-PI, V. Miller; New York Presbyterian Hospital, New York, USA: R. Bijou-PI, Y. Naka, M. 
Marks; Michael E. DeBakey V.A. Medical Center, Houston, USA: I. Mikati-PI; London Health 
Sciences Center - Victoria Campus, London, Canada: M. Arnold-PI; Northwestern University, 
Chicago, USA: M. Gheorghiade-PI, D. Fullerton, L. Roberts. National Coordinators: L. Favaloro, 
Argentina; D. Prior, Australia; J. Nicolau, P. Farsky, Brazil; B. Merkely, Hungary; A. Jain, India; 
Centre for Chronic Disease Control, D. Prabhakaran, J. Panniyammakal, India; L. Menicanti, Italy; 
M. Deja, H. Szwed, K. Wrobel, Poland; J.G.F. Cleland, United Kingdom;. Trial Committees - CEC 
Endpoint Committee: P. Carson (chair), A. Miller, I. Pina, C. Selzman, C. Sueta; Data and Safety 
Monitoring Board: S. Goldstein (chair), D. Bull, F. Cohn, T. Gardner, M. Hlatky, K. Kennedy; 
Executive Council: J. Rouleau (chair), H. Al-Khalidi, M. Creed, P. Desvigne-Nickens, R. Jones, K. 
Lee, R. Michler, J. Oh, G. Sopko, E. Velazquez; Policy and Publication Committee: J. Hill (chair), H. 

Al-Khalidi, R. Bonow, P. Desvigne-Nickens, T. Doenst, R. Jones, K. Lee, R. Michler, J. Oh, J. Panza, 

J. Rouleau, M. Petrie, G. Sopko, E. Velazquez. Core Laboratories and Ancillary Studies – Core 
Laboratory Committee:  H. Al-Khalidi, R. Bonow, P. Desvigne-Nickens, A.M. Feldman, K. Lee, R. 
Michler, J. Oh, J. Panza, G. Pohost, J. Rouleau, G. Sopko, E. Velazquez;  Cardiac Magnetic 
Resonance Core Laboratory: G. Pohost (director), R. Pai, P. Varadarajan; Echocardiography Core 
Laboratory: J. Oh (director), G. Lin, B. Manahan, P. Pellikka, F. Miller, Jr., D. Borgeson, S. 
Ommen, R. Espinosa, G. Casaclang-Verzosa, D. Miller, R. Springer, F. Blahnik, J. Welper, H. 
Wiste; Economics and Quality of Life Core Laboratory: D. Mark (director), K. Anstrom, K. Baloch, 
A. Burnette, P.Cowper, N. Davidson-Ray, L. Drew, T. Harding,  D. Knight, A. Patterson, T. Redick, 
B. Sanderford, B. O’Neal; Neurohormone-Cytokine-Genetics Core Laboratory: A.M. Feldman 
(director), M. Bristow, T. Chan, A. Maisel, D. Mann, D. McNamara; Radionuclide Core 
Laboratory: R. Bonow (director), T. Holly, D. Berman, S. Leonard, D. Helmer, M. Woods; 
DECIPHER Ancillary Study: J. Panza (director); MR TEE Ancillary Study: P. Grayburn (director), S. 
Aston, B. Roberts, M. Handschumacher; Leadership and Management Teams - Coordinating 
Center Clinical Leadership: E. Velazquez, R. Jones, C. O’Connor; Project Management: M. Creed, 
M. Bailey; Site Management: P. Darragh, A. McCormick, R. Samara, E. Johnson; Data 
Management: K. Hwang, J. Winsor; Imaging: C. Norris; Statistics: K. Lee, L. She, A. McDaniel, H. 
Al-Khalidi; Clinical Events Coordination: D. Cowhig, C. Norris; Project Support: V. Moore  
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Clinical Events Classification (CEC) Reviewer Manual for the Surgical 
Treatment for Ischemic Heart Failure Extended Study (STICHES) 

 

CEC Adjudication for STICHES  

PHASE 1 REVIEW 

All death events will undergo Phase 1 review. Phase 1 review is defined as a process 
whereby two physicians, from a group of CEC physician members assigned to the 
project independently adjudicate death events using the event criteria listed in the 
charter. For the STICHES trial, the Phase 1 reviews will be completed by the same 
faculty physicians designated to perform Phase 2 reviews. The physicians will 
adjudicate death events using documentation from the eCRF, the event narratives, and 
other available supporting source documentation. If the Phase 1 reviewers agree in 
their adjudication of the death event, the event classification is complete. For difficult 
or complex cases, the Phase 1 reviewers can request that an event undergo Phase 2 
review. Finally, all deaths adjudicated due to an Unknown cause by Phase 1 review will 
also undergo Phase 2 review by an Adjudication Committee. 
 
PHASE 2 REVIEW 
 
Phase II review is defined as a process whereby an Adjudication Committee meeting is 
organized and comprised of at least 3 CEC physicians. Phase II meetings will have a 
preponderance of faculty members and each case will be reviewed by consensus of 
the Phase II reviewers. In addition to having clinical expertise, the faculty will have an 
understanding of CEC processes and clinical methodology. If the committee requests 
additional information or source documentation, then the case will be reviewed once 
the documentation has been obtained. The final adjudication results are recorded on 
a single CEC adjudication form to be completed by a Phase II reviewer. The following 
events will undergo Phase 2 review: Phase 1 disagreements, cases designated as 
difficult or complex as requested by Phase 1 review, cases designated for QC review, 
all deaths adjudicated due to Unknown cause by Phase 1 review. 

 

 
1. Endpoint/Event Definitions 

 

Death 
 

All deaths will be adjudicated.  The STICHES CEC will categorize the cause of death as 
follows: 

 

I. Cardiovascular Death:  
  A. Cardiac 

 Sudden death – VT/ VF, Brady arrhythmia, or unknown 

 Fatal pump failure 
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 Fatal myocardial infarction 

 Other cardiac 

 Cardiac procedure related death 

 PCI 

 CABG 

 Surgical ventricular reconstruction and CABG 

 ICD or bi-ventricular pacemaker 

 Other cardiac procedure related 
 

B. Vascular Death 
 Fatal CVA 

 Peripheral vascular disease 

 Vascular complication 

 Peripheral emboli 

 Venous thrombosis 
 Other Vascular 

 
II. Non-Cardiovascular Death 
  Infection 

 Neurologic 
 Pulmonary 
 Renal 
 Malignancy 

 

 
 

III.  Unknown 

 Other 

 

Mortality Definitions in Detail:  Cardiovascular 
 

Cardiac 
 

Sudden Death: 
 

Defined as death that occurred suddenly and unexpectedly, in which the date of death is 
known. Examples of the details of sudden deaths include: 

 

Witnessed Death due to: 
 

 An identified arrhythmia (ECG or at least monitor recording, or monitor 
witnessed arrhythmia either by a medic or a paramedic). 

 Cardiac arrest or cardiovascular collapse in absence of premonitory heart 
failure or myocardial infarction or other modes of death. 

 Patients resuscitated from a sudden cardiac arrest who later die of the 
sequelae of the event or similar patients who die during an attempted 
resuscitation. 

Or 
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Unwitnessed Death: 

 Death that occurs suddenly and unexpectedly, in which date of death is 
unknown, but recent information identified clinical stability. 

 
Fatal Pump Failure: 

 

 Death occurring after new or worsening symptoms and/or signs of heart failure. 
Patients who are being treated for heart failure and who have a sudden death as 
the terminal event will be classified as having a pump failure related death. 

 
Fatal Myocardial Infarction: 

 

Death occurring after a documented myocardial infarction in which there is not conclusive 
evidence of another cause of death. Patients who are being treated for myocardial infarction 
and who have a sudden death as the terminal event related to the MI will be classified as 
having a myocardial infarction related death. 

 

Documentation of Myocardial infarction would include: 
 

 Autopsy evidence of a recent infarct with no other conclusive evidence of another 
cause of death. 

 

 A fatal myocardial infarction may be adjudicated for an abrupt death that has 
suggestive criteria for an infarct but does not meet the strict definition of a 
myocardial infarction. The suggestive criteria is as follows: 

 

-  Presentation of chest pain AND 
-   One of the following: 
-   ECG changes indicative of a myocardial injury OR 
-  Abnormal markers without evolutional changes (i.e., patient died before a 

subsequent draw) OR other evidence of wall motion abnormality 
 

Cardiac Procedure Related Death: 
 

Death occurring during a cardiovascular procedure (CABG, SVR, PTCA, other) or 
when the events leading to death are related to the procedure. The type of 
procedure will be specified. 

 

(Example: A patient who had a CABG up to 15 days ago, who developed a 
subsequent myocardial infarction requiring inotropics, and who later died will 
still be classified as procedural related death.) 

 
 

Other Cardiac Death: 
 

Death likely due to a cardiac cause, but specific criteria for the above categories 
is not present. 
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Vascular 
 

Vascular Disease – Death due to specific events related to vascular disease (e.g., 
aortic, mesenteric, renal, or peripheral). Does not include hypoperfusion or 
embolic sequelae of heart failure.  Discrete evidence by clinical events or autopsy 
should be present. 

 

Non-Cardiovascular Death 
 

Death due to a documented non-cardiovascular cause. 
 

Unknown 
 

Defined as death in which source documentation is not sufficient to determine 
the cause and further information is not forthcoming 

 

 
2. Source Documentation for CEC 

 
 

ENDPOINT RECOMMENDED SOURCE DOCUMENTATION FOR CEC 
ADJUDICATION

Death  Narrative death summary prepared by site 
PI/MD/designee 

 Autopsy report if applicable 

 Death/Discharge Summary upon request 

 Death Event Form 
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Figure S1.   Kaplan-Meier rates of death from any cause for CABG vs. MED (As-treated analysis) 
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Figure S2.  Kaplan-Meier rates of death from any cause for CABG vs. MED (Per-protocol analysis) 
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Table S1. Inclusion and exclusion criteria 
 

 

Inclusion Criteria 

 Women who are not of childbearing potential and men 

 Age ≥18 years 

 LVEF ≤0.35 measured by CMR ventriculogram, gated SPECT ventriculogram, ECHO, or contrast 
ventriculogram within 3 months of trial entry  

 CAD suitable for revascularization 
 

Exclusion Criteria 

 Failure to provide informed consent 

 Aortic valvular heart disease clearly indicating the need for aortic valve repair or replacement 

 Cardiogenic shock (within 72 hours of randomization), as defined by the need for intra-aortic 
balloon support or the requirement of intravenous inotropic support 

 Plan for percutaneous intervention of CAD 

 Recent acute MI judged to be an important cause of LV dysfunction 

 History of more than 1 prior coronary bypass operation 

 Non-cardiac illness with a life expectancy of less than 3 years 

 Non-cardiac illness imposing substantial operative mortality 

 Conditions/circumstances likely to lead to poor treatment adherence (e.g., history of poor 
compliance, alcohol or drug dependency, psychiatric illness, no fixed abode) 

 Previous heart, kidney, liver, or lung transplantation 

 Current participation in another clinical trial in which a patient is taking an investigational drug or 
receiving an investigational medical device 

 

Medial Therapy Eligibility Criteria 

 Absence of left main CAD as defined by an intraluminal stenosis of ≥50% 

 Absence of CCS III angina or greater (angina markedly limiting ordinary activity 

 

Surgical Ventricular Reconstruction Eligibility Criterion 

 Dominant akinesia or dyskinesia of the anterior LV wall amenable to SVR 
 

Patients eligible to enter the study were first evaluated for SVR eligibility based upon dominant 
anterior akinesia or dyskinesia amenable to SVR. Among patients eligible to enter the study, patients 
with either left main CAD 50% or CCS Class III angina on medical therapy were categorized as 
ineligible for medical therapy alone. These criteria placed patients into 1 of 3 strata. 
 

Stratum A Stratum B Stratum C 

MED eligible MED eligible MED ineligible 

CABG eligible CABG eligible CABG eligible 

SVR ineligible SVR eligible SVR eligible 
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Table S2. Enrollment by Country and by Treatment 

 Country CABG MED Total 
1 Poland 157(49.2%) 162(50.8%) 319 

2 India 81(48.8%) 85(51.2%) 166 

3 Russia 66(49.6%) 67(50.4%) 133 

4 Canada 60(48.8%) 63(51.2%) 123 

5 USA 66(55.0%) 54(45.0%) 120 

6 Serbia 37(50.0%) 37(50.0%) 74 

7 Brazil 19(54.3%) 16(45.7%) 35 

8 Australia 18(52.9%) 16(47.1%) 34 

9 Germany 16(51.6%) 15(48.4%) 31 

10 Italy 17(54.8%) 14(45.2%) 31 

11 Hungary 13(46.4%) 15(53.6%) 28 

12 United Kingdom 12(48.0%) 13(52.0%) 25 

13 Thailand 13(59.1%) 9(40.9%) 22 

14 Argentina 9(52.9%) 8(47.1%) 17 

15 Sweden 4(36.4%) 7(63.6%) 11 

16 Singapore 6(60.0%) 4(40.0%) 10 

17 Austria 4(44.4%) 5(55.6%) 9 

18 Lithuania 4(50.0%) 4(50.0%) 8 

19 Norway 3(60.0%) 2(40.0%) 5 

20 New Zealand 3(75.0%) 1(25.0%) 4 

21 Uruguay 1(25.0%) 3(75.0%) 4 

22 Malaysia 1(33.3%) 2(66.7%) 3 

 Total 610 (50.3%) 602 (49.7%) 1212 
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Table S3. Left ventricular function and coronary anatomy at baseline 
 

 
 

Variables*,†
 

 

Left ventricular function 

CABG 

(N=610) 

MED 

(N=602) 

Total 
 

(N=1212) 

 

LVEF, %                                                                   27 (22, 33)                        28 (22, 34)                        28 (22, 34) 

ESVI, mL/m2‡                                                                                         79 (61, 101)                      77 (58, 104)                      78 (60, 103) 

Akinesia or dyskinesia of anterior wall, %§                     43 (25, 57)                        43 (25, 53)                        43 (25, 57) 

Mitral regurgitation 

None or trace 213 (35%) 222 (37%) 435 (36%) 

Mild (≤2+) 293 (48%) 261 (44%) 554 (46%) 

Moderate (3+)  83 (14%)  98 (16%) 181 (15%) 

Severe (4+)   21 (3%)   18 (3%)  39 (3%) 

Not assessed   0  3   3 

Coronary anatomy 
 

No. of vessels with stenosis ≥75% 
 

0 12 (2%) 13 (2%) 25 (2%) 

1 136 (22%) 146 (24%) 282 (23%) 

2 233 (38%) 229 (38%) 462 (38%) 

3 228 (37%) 214 (36%) 442 (36%) 

Stenosis of left main artery ≥50% 18 (3%) 14 (2%) 32 (3%) 

Stenosis of proximal LAD ≥75% 411 (67%) 415 (69%) 826 (68%) 

Duke CAD index (0–100) 65 (39, 77) 65 (39, 77)             65 (39, 77) 

*Continuous variables are presented as median (25th, 75th percentiles); categorical variables are presented as 
numbers with corresponding percentages. 

†LVEF and ESVI are based on the best available data from STICH core labs or sites. 

†For ESVI, MED (N=553) and CABG (N=562). 

§For akinesia or dyskinesia of anterior wall, MED (N=299) and CABG (N=305). 

CABG denotes coronary-artery bypass grafting; CAD, coronary artery disease; ESVI, end-systolic volume index; 

LAD, left anterior descending; LVEF, left ventricular ejection fraction; MED, medical therapy alone. 
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Table S4. Medication use 

 
 CABG 

 

(N=610) 

  MED 
 

(N=602) 

 

 
 

Medications 

 

 
Baseline 

 

5-Year 
 

Follow-up*
 

 

10-Year 
 

Follow-up†
 

 

 
Baseline 

 

5-Year 
 

Follow-up*
 

 

10-Year 
 

Follow-up†
 

Beta blocker 507 (83%) 494 (90%) 477 (87%) 529 (88%) 506 (90%) 500 (88%) 

ACE inhibitor 514 (84%) 425 (77%) 403 (73%) 482 (80%) 430 (76%) 418 (74%) 

ARB 53 (9%) 79 (14%) 70 (13%) 62 (10%) 92 (16%) 78 (14%) 

ACE inhibitor or 554 (91%) 487 (89%) 456 (83%) 531 (88%) 503 (89%) 483 (85%) 

ARB       

Statin 483 (79%) 497 (90%) 471 (86%) 500 (83%) 491 (87%) 478 (84%) 

Antiarrhythmic 71 (12%) 72 (12%) 81 (13%) 57 (9%) 72 (12%) 78 (13%) 

Amiodarone 65 (11%) 68 (12%) 77 (14%) 53 (9%) 64 (11%) 71 (13%) 

Other 6 (1%) 5 (0.9%) 5 (0.9%) 6 (1%) 14 (2%) 14 (2.5%) 

Digoxin 121 (20%) 114 (21%) 113 (21%) 124 (21%) 126 (22%) 129 (23%) 

Aspirin (daily) 489 (80%) 460 (84%) 449 (82%) 513 (85%) 475 (84%) 466 (82%) 

Warfarin 51 (8%) 109 (20%) 101 (18%) 76 (13%) 119 (21%) 104 (18%) 

Aspirin or 515 (84%) 504 (92%) 494 (90%) 550 (91%) 525 (93%) 514 (91%) 

Warfarin       

Clopidogrel 106 (17%) 70 (13%) 79 (14%) 102 (17%) 92 (16%) 96 (17%) 

Diuretic 399 (66%) 396 (72%) 404 (73%) 392 (65%) 398 (70%) 400 (71%) 

(loop/thiazide)       

Diuretic 280 (46%) 298 (54%) 297 (54%) 276 (46%) 298 (53%) 300 (53%) 

(potassium       

sparing)       

Diuretic 454 (74%) 464 (84%) 460 (84%) 458 (76%) 473 (84%) 468 (83%) 

(loop/thiazide or       

potassium sparing)       

Nitrate 337 (55%) 105 (19%) 105 (19%) 309 (51%) 216 (38%) 196 (35%) 

Insulin 100 (16%) 102 (19%) 111 (20%) 97 (16%) 103 (18%) 108 (19%) 

Oral diabetic agent 139 (23%) 138 (25%) 135 (25%) 147 (24%) 141 (25%) 139 (25%) 

Data presented as numbers with corresponding percentages. 
*Based on the latest follow-up data in STICH follow-up, which has a median (IQR) follow-up time of 4.9 years 

(4.1, 6.0). 

†Based on the latest follow-up data in STICHES follow-up, which has a median (IQR) follow-up time of 9.8 years 

(9.1, 11.0). 

ACE denotes angiotensin-converting enzyme; ARB, angiotensin receptor blocker; CABG, 

coronary- artery bypass grafting; MED, medical therapy alone. 
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Table S4A. Subsequent procedures 

 
 

 
Subsequent Procedure 

 

CABG 

(N=610) 

 

MED 

(N=602) 

 
CABG 2 (<1%) 119 (20%) 

Placement of LV assist device 4 (<1%) 2 (<1%) 

Heart transplant 1 (<1%) 4 (<1%) 

PCI 43 (7%) 50 (8%) 

Placement of pacemaker 

For resynchronization (CRT) 42 (7%) 29 (5%) 

For heart rate 47 (8%) 19 (3%) 

ICD 105 (17%) 118 (20%) 

Placement of ICD or CRT 122 (20%) 130 (22%) 

Data presented as numbers with corresponding percentages. 
CABG denotes coronary-artery bypass grafting; CRT, cardiac resynchronization therapy; ICD, 

implantable cardioverter defibrillator; LV, left ventricular; MED, medical therapy alone; PCI, 

percutaneous coronary intervention. 
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Table S5. Number of Patients at Risk, Cumulative Events, and Cumulative Withdrawals or Lost to Follow-up  
                  at Each Year Following Randomization 

 
 
 
Randomized 
Treatment 

 
 
Patient Status 

 
Years Following Randomization 

0 1 2 3 4 5 6 7 8 9 10 11 
 

12 
All-cause Mortality:              

MED At Risk 602 532 487 435 404 357 315 274 248 164 82 37 5 

 Deaths 0 70 115 167 198 245 284 324 346 370 390 397 398 

 WC or LTF1 0 0 0 0 0 0 3 5 8 11 12 12 12 

               

CABG  At Risk 610 532 487 460 432 392 356 312 286 205 103 42 7 

 Deaths 0 78 123 150 177 213 247 289 314 334 350 356 359 

 WC or LTF1 0 0 0 0 1 5 7 9 10 11 11 12 13 

Cardiovascular Mortality:              
MED  At Risk 602 532 487 435 404 357 315 274 248 164 82 37 5 

 CV Deaths2 0 63 103 141 167 204 232 256 267 283 295 297 297 
 WC or LTF1 0 0 0 0 0 0 3 5 8 11 12 12 12 

               
CABG At Risk 610 532 487 460 432 392 356 312 286 205 103 42 7 

 CV Deaths2 0 70 105 122 142 167 191 213 226 235 243 246 247 
 WC or LTF1 0 0 0 0 0 0 3 5 8 11 12 12 12 

Mortality or Cardiovascular 
Hospitalization              

 

MED  At Risk 602 385 314 259 219 185 152 123 98 57 19 7 0 
 Deaths/CV Hosp3 0 217 288 343 383 417 447 476 499 512 522 524 524 
 WC or LTF1 0 0 0 0 0 0 3 5 8 11 12 12 12 

               
CABG At Risk 610 431 376 334 293 259 218 184 166 106 43 16 5 
 Deaths/CV Hosp3 0 179 234 276 316 346 385 417 435 450 463 466 467 
 WC or LTF1 0 0 0 0 0 0 3 5 8 11 12 12 12 

1. WC = Withdrew consent; LTF = Lost to follow-up.       2. CV=Cardiovascular.  3. CV Hosp= Cardiovascular hospitalization. 
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Variable 

 

Hazard Ratio (95% CI) 

CABG vs. MED 

Covariate adjusted analyses†
 

Model 1 0.84 (0.73, 0.97) 

Model 2 0.80 (0.70, 0.93) 

Analyses with CABG as a time-dependent covariate‡
 

Analysis 1 0.77 (0.67, 0.89) 

Analysis 2 0.75 (0.65, 0.87) 

Analysis 3 0.81 (0.71, 0.94) 

Analysis 4 0.76 (0.66, 0.87) 

Analysis 5 0.77 (0.67, 0.89) 

 

Table S6. Additional analyses on death from any cause*
 

 
 
 

P-value 
 
 

0.019 
 

0.003 
 
 

 
 
 
 
 
 
 
 
 

*Population presented is intention-to-treat, unless otherwise specified. 

<0.001 
 

<0.001 
 

0.005 
 

<0.001 
 

<0.001 

†Model 1: adjusting for surgical ventricular eligibility (i.e., enrollment stratum); Model 2: Model 1+age, sex, race, 

baseline New York Heart Association heart failure class, myocardial infarction history, previous revascularization, 

best available core lab ejection fraction, number of diseased vessels, presence of chronic renal insufficiency, mitral 
regurgitation grade, stroke history, atrial fibrillation or flutter, baseline hemoglobin, and hyperlipidemia. 

‡Analysis 1: A patient is considered to be in the CABG group at the time a patient actually received CABG. 

Otherwise, the patient is considered to be in the MED group. 

Analysis 2: All patients randomly assigned to CABG who actually received CABG are considered to be in CABG 
group at the time of randomization, all other patients are considered to be in the CABG group at and after the time of 

receiving surgery. 

Analysis 3: All patients randomly assigned to CABG group are considered to be in CABG group at the time of 

randomization, but patients randomized to MED group are considered to be in the CABG group at and after the time 

of actually receiving CABG surgery. 

Analysis 4: All patients randomly assigned to CABG who actually received CABG are considered to be in CABG 

group at the time of randomization. Patients randomly assigned to CABG who did not receive CABG and died 

within 30 days after randomization were considered to be in the CABG group from randomization until the time of 

their death. All other patients are considered to be in the CABG group at and after the time of receiving surgery. 

Analysis 5: All patients randomly assigned to CABG who actually received CABG are considered to be in CABG 

group at the time of randomization. Patients randomly assigned to CABG who did not receive CABG and died 

within 60 days after randomization are considered to be in the CABG group from randomization until the time of 

their death. All other patients are considered to be in the CABG group at and after the time of receiving surgery. 

 
CABG denotes coronary artery bypass graft; CI, confidence interval; MED, medical therapy alone. 
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Table S7. Summary of Adverse Events 

 

Events 

CABG 

(N=610) 

MED 

(N=602) 

Total 

(N=1212) 

    
Procedure complications from operation to hospital 

discharge or 30 days after randomization among patients 

randomized to CABG and received CABG (N=555)        

   

   Return to operation room for bleeding 18 (3%)   

   Return to operation room for other reason 19 (3%)   

   Return to operation room for any reason 35 (6%)   

   Mediastinitis 11 (2%)   

   Other infection1  46 (8%)   

   Mediastinitis or other infection 56 (10%)   

   Death or not discharged within 30 days of operation 52 (9%)    

    

Clinical events within 30 days  after randomization    

   PA catheter placement 120 (20%) 4 (0.7%) 124 (10%) 

   Pacemaker for heart rate 31 (5%) 3 (0.5%) 34 (3%) 

   Pacemaker for resynchronization 15 (2%) 6 (1.0%) 21 (2%) 

   New onset atrial flutter/fibrillation 90 (15%) 3 (0.5%) 93 (8%) 

   New onset ventricular arrhythmia 35 (6%) 4 (0.7%) 39 (3%) 

   Worsening renal insufficiency 35 (6%) 10 (2%) 45 (4%) 

   IABP for low cardiac output 89 (15%) 5 (0.8%) 94 (8%) 

   Inotropes for low cardiac output 217 (36%) 6 (1.0%) 223 (18%) 

   Pulmonary edema requiring intubation 14 (2%) 2 (0.3%) 16 (1%) 

   Cardiac arrest requiring CPR 25 (4%) 2 (0.3%) 27 (2%) 

   Delirium 22 (4%) 1 (0.2%) 23 (2%) 

    

   CABG 0 27 (4%) 27 (2%) 

   PCI 2 (0.3%) 2 (0.3%) 4 (0.3%) 

   LVAD insert 2 (0.3%) 1 (0.2%) 3 (0.2%) 

   Heart transplant 0 0 0 

   ICD implantation 12 (2%) 19 (3%) 31 (3%) 

    

    Death 22 (3.6%) 7 (1.2%) 29 (2.4%) 

    Acute MI 6 (1.0%) 2 (0.3%) 8 (0.7%) 

    Stroke 11 (1.8%) 1 (0.2%) 12 (1.0%) 

    

Protocol Related Serious Adverse Events during the first 5 

years of follow-up2 

   

   Major disabling stroke 16 (3%) 16 (3%) 32 (3%) 

   New acute renal failure requiring dialysis 7 (1%) 0 7 (0.6%) 

   Peripheral arterial embolization requiring surgery or PCI 3 (0.5%) 4 (0.7%) 7 (0.6%) 

   Other3  75 (12%) 68 (11%) 143 (12%) 

  Cardiac Disorders4 48 (8%) 47 (8%) 95 (8%) 

Cardiac arrhythmias 25 (4%) 21 (3%) 46 (4%) 

Heart failures 19 (3%) 18 (3%) 37 (3%) 

Coronary artery disorders 7 (1%) 9 (1%) 16 (1%) 

Myocardial disorders 1 (0.2%) 1 (0.2%) 2 (0.2%) 

Pericardial disorders 1 (0.2%) 1 (0.2%) 2 (0.2%) 

Cardiac disorder signs and symptoms 1 (0.2%) 2 (0.3%) 3 (0.2%) 

Cardiac valve disorders 0 1 (0.2%) 1 (0.1%) 
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Table S7. Summary of Adverse Events (Continued) 

 

Events 

CABG 

(N=610) 

MED 

(N=602) 

Total 

(N=1212) 
   Respiratory, thoracic and mediastinal disorders 11 (2%) 4 (0.7%) 15 (1%) 

   Infections and infestations 8 (1%) 5 (0.8%) 13 (1%) 

   Vascular disorders 2 (0.3%) 4 (0.7%) 6 (0.5%) 

   Gastrointestinal disorders 2 (0.3%) 4 (0.7%) 6 (0.5%) 

   General disorders and administration site conditions5 3 (0.5%) 3 (0.5%) 6 (0.5%) 

   Neoplasms benign, malignant and unspecified (include  

   cysts and polyps) 

0 7 (1%) 7 (0.6%) 

   Hepatobiliary disorders 1 (0.2%) 2 (0.3%) 3 (0.2%) 

   Injury, poisoning and procedural complications 2 (0.3%) 1 (0.2%) 3 (0.2%) 

   Nervous system disorders 3 (0.5%) 2 (0.3%) 5 (0.4%) 

   Metabolism and nutrition disorders 1 (0.2%) 3 (0.5%) 4 (0.3%) 

   Renal and urinary disorders 3 (0.5%) 0 3 (0.2%) 

   Musculoskeletal and connective tissue disorders 2 (0.3%) 0 2 (0.2%) 

   Skin and subcutaneous tissue disorders 2 (0.3%) 0 2 (0.2%) 

   Endocrine disorders 0 1 (0.2%) 1 (0.1%) 

   Ear and labyrinth disorders 0 1 (0.2%) 1 (0.1%) 

   Blood and lymphatic system disorders 0 1 (0.2%) 1 (0.1%) 

   Psychiatric disorders 0 1 (0.2%) 1 (0.1%) 

   Investigations 0 1 (0.2%) 1 (0.1%) 

   Not classified by MEDRA 1 (0.2%) 0 1 (0.1%) 

    

Clinical events during entire follow-up    

    Death 359 (59%) 398 (66%) 757 (62%) 

    Cardiovascular death6 247 (40%) 297 (49%) 544 (45%) 

Sudden/arrhythmia death6  116 (19%) 154 (26%) 270 (22%) 

Heart failure death6 66 (11%) 92 (15%) 158 (13%) 

    Acute MI 37 (6.1%) 55 (9.1%) 92 (7.6%) 

    Stroke 47 (7.7%) 41 (6.8%) 88 (7.3%) 

    Death or cardiac hospitalization 467 (77%) 524 (87%) 991 (82%) 

    Hospitalization (all cause) 349 (57%) 383 (64%) 732 (60%) 

    Hospitalization (cardiac) 278 (46%) 343 (57%) 621 (51%) 

    Hospitalization (heart failure) 157 (26%) 201 (33%) 358 (30%) 
 

1 Refers to all other types of major postoperative infections (except mediastinitis), such as pneumonia, pyelonephritis, septicemia, 

and infections at the vein-harvest site. 
2 As reported in STICH database. 
3 System Organ Class (SOC) term from MEDRA is used here for these "Other" serious adverse event classifications. 
4 High Level Group Term from MEDRA is also provided for events with SOC term = "Cardiac Disorders". 
5 "Multiple organ failure" and "Device issue" are examples of this type of SAE. 
6 Cause of death is based on CEC adjudication when available; otherwise it is based on site reported data. 

 

 


