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Sripal Bangalore, Principal Investigator 
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Sripal Bangalore 
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Chris Buller  

Antonio Colombo 
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Philippe Généreux 

Robert Harrington 

Dean Kereiakes 
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Clinical Events (Same as ISCHEMIA) 

Endpoint Definition Panel 

Bernard R. Chaitman (Chair) 

Karen P. Alexander 
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Jeffrey Kanters 
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Jeffrey Berger (Chair) 

Claes Held 

Iftikhar Kullo 

Bruce McManus 

Kristin Newby   

 

EQOL Committee (Same as ISCHEMIA) 

Daniel Mark (Co-Chair) 

John Spertus (Co-Chair) 

David Cohen 

William Weintraub 

 

Recruitment for Women & Minorities (Same as ISCHEMIA) 

C. Noel Bairey Merz (Chair) 

Raffaele Bugiardini 
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Jelena Celutkiene 

Jorge Escobedo 

Angela Hoye 

Radmila Lyubarova 

Deirdre Mattina 

Jesus Peteiro 

Harmony R. Reynolds 

Paola Smanio 

 
DSMB Members 

Lawrence Friedman (Chair) 

Jeffrey Anderson 

Jessica Berg* 

David DeMets 

C. Michael Gibson 
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Jonathan Himmelfarb 

Pamela Ouyang 

Pamela Woodard 

 
Independent Statistical Analysis Center for DSMB Reporting (Same as 
ISCHEMIA) 

Frank Harrell 

Samuel Nwosu 
 
National Heart, Lung, and Blood Institute 

Jerome L. Fleg, Project Officer 
Ruth Kirby 
 
ISCHEMIA Clinical Coordinating Center (CCC) 

Study Leadership  

Sripal Bangalore (Principal Investigator) 
 

CCC Faculty 

Jeffrey Berger (Director of the Biorepository, ISCHEMIA Regional Leader) 

Roy Mathew (Country Lead Nephrologist for US)  

Jonathan Newman (ISCHEMIA Regional Leader) 

Harmony R. Reynolds (ISCHEMIA Regional Leader) 

Mandeep Sidhu (US-VA Regional Co-Leader) 
 
Program Director 

Stephanie Mavromichalis 

 



6 

 

Project Managers  

Gia Cobb*   

Stephanie Ferket* 

Andre Gabriel* 
 
Clinical Research Associates 

Diana Cukali* 

Kevin McMahon* 
 
Clinical Trial Assistants 

Ahmed Ayoub* 

Matthew Shinseki* 

Paula Wilson* 

Solomon Yakubov* 
 

Data Analyst  

Mark Xavier * 

*see ISCHEMIA Manuscript for complete listing 

**past members  

 

ISCHEMIA Statistical and Data Coordinating Center, Duke Clinical Research 
Institute (Same as ISCHEMIA) 

Sean M. O’Brien (Principal Investigator) 

Karen P. Alexander (Co-Principal Investigator)  

Akshay Bagai* 

Samuel 
Broderick 
Michelle 
Crowder 

Derek Cyr 

Patricia Endsley 

Jyotsna Garg 

Xiangqiong Gu 

Robert 
Harrington* 

Lisa Hatch 

Anne Heath* 

Zhen Huang 

Jeffrey Kanters 

Kerry Lee* 

Jeff Leimberger 

Jill Marcus 

Courtney Page 

Wanda Parker* 
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Wayne 
Pennachi 

John Pownall 

Frank Rockhold 
Susanna 
Stevens 

Allegra Stone 
Dimitrios 
Stournaras 

Omar 
Thompson 

Sheri Ussery 

Jennifer White* 

Mary (Kaye)  
Williams 

Weibing Xing 

Songlin Zhu 
 

 
 
ECG/ETT CoreLab (Same as ISCHEMIA) 

Bernard R. Chaitman (Director)  

Jane Eckstein 

Bandula Guruge 

Mary Streif 

 

Angiographic Core Lab (Same as ISCHEMIA) 

Ziad Ali (Director) 

Philippe Genereux (Director)* 

Maria A. Alfonso 

Maria P. Corral 

Javier J. Garcia 

Jennifer Horst 

Ivana Jankovic 

Maayan Konigstein 

Mitchel B. Lustre* 

Yolayfi Peralta 
Raquel Sanchez 

 
Academic Research Organizations (AROs) (Same as ISCHEMIA)  

Associazione Nazionale Medici Cardiologi Ospedalieri (ANMCO) -Italy & Switzerland  

Aldo P. Maggioni (Country Leader) 

Francesca Bianchini 

Martina Ceseri 

Andrea Lorimer 
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Marco Magnoni 

Francesco Orso 

Laura Sarti 

Martinia Tricoli* 

Brazilian Clinical Research Institute (BCRI) - Brazil  

Antonio Carvalho (Country Leader)** 

Renato Lopes (Country Leader) 

Lilian Mazza Barbosa 

Tauane Bello Duarte 

Tamara Colaiácovo Soares 

Julia de Aveiro Morata 

Pedro Carvalho 

Natalia de Carvalho Maffei 

Flávia Egydio* 

Anelise Kawakami* 

Janaina Oliveira* 

Elissa Restelli Piloto* 

Jaqueline Pozzibon* 

Canadian Heart Research Centre (CHRC) - Canada  

Shaun Goodman (Country Leader) 

Diane Camara 

Neamat Mowafy 

Caroline Spindler 

China Oxford Centre for International Health Research - China  

Lixin Jiang (Country Leader) 

Hao Dai  

Fang Feng 

Jia Li  

Li Li* 

Jiamin Liu 

Qiulan Xie 

Haibo Zhang 

Jianxin Zhang   

Lihua Zhang 

Liping Zhang   

Ning Zhang 

Hui Zhong  

Estudios Clínicos Latino America (ECLA) - Argentina 

Rafael Diaz* 

Claudia Escobar 

Maria Eugenia Martin*  

Andrea Pascual* 

Foundation for Biomedical Research of La Paz University Hospital  (FIBHULP) - Spain 
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José Lopez-Sendon (Country Leader) 
Paloma Moraga 
Victoria Hernandez 

Almudena Castro  
Maria Posada* 

Sara Fernandez 
José Luis Narro Villanueva 
Rafael Selgas 

French Alliance for Cardiovascular Trials (FACT) - France  

Gabriel Steg (Country Leader)  

Helene Abergel 

Jean Michel Juliard 
Green Lane Coordinating Centre Ltd. (GLCC) -Malaysia, New Zealand, Singapore, 

Taiwan, Thailand 

Harvey White (Country Leader) 

Caroline Alsweiler  

KU Leuven Research & Development - Belgium*  

Frans Van de Werf (Country Leader) 

Kathleen Claes 

Kaatje Goetschalckx 

Ann Luyten  

Valerie Robesyn 

South Australian Health and Medical Research Institute Ltd (SAHMRI) - Australia  

Joseph B. Selvanayagam (Country Leader) 

Deirdre Murphy 

 
Contract Research Organizations (CROs) for ISCHEMIA Trial  

FOCUS Clinical Research Center d.o.o. Belgrade -  Serbia  

Nevena Garcevic 

Jelena Stojkovic 

iProcess Global Research Inc. - India  

Asker Ahmed 
Richa Bhatt 

Nitika Chadha* 
Vijay Kumar* 
Sadath Lubna* 
Pushpa Naik 

Shruti Pandey* 
Karthik Ramasamy* 
Mohammed Saleem 
Pratiksha Sharma 

Hemalata Siddaram* 
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*past members / past organizations  
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2 Collaborators 

Country 
(No.Randomizations)  

Investigator(s) Study Coordinator(s) 
City & State  
(if applicable) 

Institution (No. 
Randomizations) 

United States (159)   
 

 
Lead Country Nephrologist   

 
 

 Roy Mathew, MD Mayil S. Krishnam, MD, MBA Shirin Heydari, MS Orange, CA 
University of California Irvine 
Medical Center  (23) 

 Jeffrey C. Milliken, MD Edgar Karanjah, MD   
 Pranav M. Patel, MD Wanda C. Marfori, MD   

 Arnold H. Seto, MD 
Eduardo Hernandez-
Rangel, MD 

  

 Kevin T. Harley, MD (N) Pam Singh   
 Michael A. Gibson, MD    
 Byron J. Allen, MD    
 Wei Ling Lau, MD (N)       
 Patricia Pellikka, MD Gaylin Petty, CVT Rochester, MN Mayo Clinic (16) 
 LaTonya J. Hickson, MD (N) Susan K. Milbrandt   
   Dawn D. Shelstad     

 Harmony R. Reynolds, MD Stanley E. Cobos, BA New York, NY 
NYU Langone Medical Center-
Bellevue Hospital (15) 

 Jonathan D. Newman, MD, MPH Kirsten J. Quiles, MS   
 Sripal Bangalore, MD, MHA Raven R. Dwyer, MPH   
 Lawrence M. Phillips, MD Dalisa Espinosa, MBS   
 Muhamed Saric, MD    
 Olga Zhdanova, MD (N)       
 Kreton Mavromatis, MD John Doan, MD Decatur, GA Atlanta VA Medical Center  (13) 
 Jason Linefsky, MD Raven Lee, CCRP   
 Harold Franch, MD (N) Risha Patel     
 Anjali Acharya, MD (N) Jeanne Russo, RN Bronx, NY Jacobi Medical Center (12) 
 Seth Sokol, MD Cidney Schultz, RN   
 Jay Meisner, MD    
 Amit Kakkar, MD    
 Tarek Rashid, MD    
 Hatem Elabd, MD       

 Charles Herzog, MD Shari Mackedanz Minneapolis, MN 
Hennepin County Medical Center 
(9) 

 Mengistu Simegn, MD Barbara Wicklund     
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 Salvatore P. Costa, MD Henry C. Stokes, RN Lebanon, NH 
Dartmouth Hitchcock Medical 
Center (7) 

 Terrance Welch, MD Gaylin Petty, CVT   
 Michael Chobanian, MD (N)       

 Subhash Banerjee, MD 
Preeti Kamath, BDS, 
MHA, CCRP 

Dallas, TX 
V.A. North Texas Health Care 
System (6) 

 
 

Ishita Tejani, BDS, MS, 
MSPH 

    

 Adedayo Adeboye, MD Amy Flowers Columbia, SC 
William Jennings Bryan Dorn 
V.A. Medical Center (5) 

 Roy Mathew, MD (N) Kathryn Mason   
   Anjana Rishmawi     
 Sudhanva S. Hegde, MD Stanley E. Cobos, BA Brooklyn, NY Kings County Hospital Center (9) 
  Raven R. Dwyer, MPH   
  Dalisa Espinosa, MBS   
  Kirsten J. Quiles, MS   
  Carolyn J. Gruber, PA-C   

   
Noelle M. Durfee, MS 
PA-C 

    

 Khaled Abdul-Nour, MD Heather Golden Detroit, MI Henry Ford Health System  (4) 

 
Lalathaksha Kumbar, MD (N) 

Naima L. Ogletree, DNP, 
APRN-BC 

  

 Jerry Yee, MD (N) 
Schawana Thaxton, 
DNP, NP-C 

    

 Alec Moorman, MD Fatima Ranjbaran, RN Seattle, WA 
University of Washington Medical 
Center  (4) 

 Bilal Malik, MD (N) Bryn Smith, BS   
   Carly Ohmart     

 Radmilar Lyubarova, MD Wendy L. Stewart, MS Albany, NY 
Albany Medical Center Hospital  
(3) 

 Mohammad El-Hajjar, MD Kristin M. Salmi, BS   
 Mandeep S. Sidhu, MD, MBA    
 Steven A. Fein, MD  

  
 Mikhail T. Torosoff, MD, PhD  

  
 Radmila Lyubarova, MD    
 Sulagna Mookherjee, MD    
 Krzysztof Drzymalski, MD    
 Rafia Chaudhry, MD (N)    
 Krishnakumar Hongalgi, MD (N)    
 Arif Asif, MD (N)(2012-2015)    
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 Loay Salman, MD (N)(2015-2018)    

 Patricia K. Nguyen, MD Davis Vo, BS Palo Alto, CA 
VA Palo Alto Healthcare System   
(3) 

 Yiming Lit, MD (N) James Hirsch, BS     

 Steven P. Sedlis, MD 
Leandro C.Maranan, 
CCRC 

New York, NY 
VA New York Harbor Health 
Care System  (3) 

 Robert  M. Donnino, MD    
 Jeffrey Lorin, MD    
 David Goldfarb, MD (N)       

 Mohammad El-Hajjar, MD Jennifer Thomson, MA Albany, NY 
Samuel Stratton VA Medical 
Center of Albany NY  (2) 

 Paul Der Mesropian, MD (N)    
 Joseph Sacco, MD    
 Naveed Akhtar, MD    
 Maris Orgera, MD    
 Mandeep S. Sidhu, MD, MBA (2012-2016)   
 Roy Mathew, MD (N) (2012-2015)    
 Elvira Gosmanova, MD (N) (2015-2018)   

 Fadi Hage, MD  
Badhma Valaiyapathi, 
MD 

Birmingham, AL 
UAB Vascular Biology and 
Hypertension Program  (2) 

 Dana Rizk, MD (N)    
 James E. Davies, MD    
 Massoud Leesar, MD    
 Jaekyeong Heo, MD    
 Amy Iskandrian, MD    
 Firas Al Solaiman, MD    
 Satinder Singh, MD       

 Peter H. Stone, MD Hermine Osseni, MS Boston, MA 
Brigham & Women's Hospital, 
Harvard Medical School  (2) 

 David Charytan, MD (N) Charlene Wiyarand (BS)   
  Peter Douglass, BA   
  Hayley Pomeroy, BA   
  Alexandra Craft, BA   
   Bethany Harvey, BA     
 Kevin Marzo, MD Wendy Drewes, RN Mineola, NY NYU Winthrop   (2) 
 Juan Gaztanaga, MD    
 Shayan Shirazian, MD (N) Dipti Patel, RN     

 Lekshmi Dharmarajan , MD Jenne M. Jose, PA Bronx, NY 
NYU-HHC Lincoln Medical and 
Mental Health Center  (2) 

  Stanley E. Cobos, BA   
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  Raven R. Dwyer, MPH   
   Kirsten J. Quiles, MS     

 Janani Rangaswami, MD (N) Rachel Murphy, BS Philadelphia, PA 
Albert Einstein Medical Center 
(2) 

 Christian Witzke, MD Kinnari Murphy, MPH   
 Gregg Pressman, MD       

 John B. Kostis, MD Nora M. Cosgrove, RN 
New Brunswick, 
NJ 

Cardiovascular Institute, Rutgers 
RWJ Medical School (1) 

 Abel E. Moreyra, MD    
 Jonathan Lebowitz, MD (N)       
 Ellis W. Lader, MD Martha Meyer, RN, MSN Kingston, NY Mid Valley Cardiology  (1) 
 Beth Stefanchik, MD (N)       

 Sampoornima Setty, MD 
Kimberly E. Halverson, 
RHIT 

La Crosse, WI 
Gundersen Lutheran Medical 
Center  (1) 

 Balaji Srinivasan, MD (N) Christine Roraff, RN   
   Jonean Thorsen, RN     
 Rita Coram, MD Anne Marie Webb, BSN Louisville, KY University of Louisville  (1) 
 

 Ellie Fridell, BS   
   Heidi Wilson, BS     

 David Booth, MD Yvonne Taul, RN Lexington, KY 
Lexington VA Medical Center   
(1) 

 John Kotter, MD Caroline Rodgers, RN   
 Ahmed Abdel-Latif, MD, PhD Jennifer Isaacs, MS   
 Sadiq Ahmed, MD (N) Viktoria Bulkley, RN   
  Laura True, RN   
   Alexandra Hunter, MPH      

 Michelle Ratliff, MD Robyn Elliott 
Albuquerque, 
NM 

New Mexico V.A. Healthcare 
System (1) 

 Karen Servilla, MD (N) Jennifer Hogan   
 James J. Jang, MD Olivia Anaya San Jose, CA Kaiser Permanente San Jose  (1) 
 Gennie Yee, MD    
 Deepa Ramaswamy, MD (N)       

 Michel Georges Khouri, MD Kristine Arges Durham, NC 
Duke University Medical Center  
(1) 

 John Middleton, MD (N) Melissa LeFevre   
   Jennifer Tomfohr     

 Jason T. Call, MD 
Stephanie, M. Lane, RN, 
BSN, CCRN 

Winchester, VA 
Winchester Cardiology and 
Vascular Medicine, PC  (1) 

 David Sisson, MD (N) 
Jennifer L. Stanford, RN, 
MSN 
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 Prakash Deedwania, MD Antonia Vega Fresno, CA 
UCSF - Fresno Community 
Regional Medical Center  (1) 

 Kiran Reddy, MD    
 Mei Hwang, MD (N)       

 Steven Weitz, MD Steven Giovannone 
Schenectady, 
NY 

Cardiology Associates of 
Schenectady P.C.  (1) 

 Page Salanger, MD (N) Lori Pritchard, RN     

 Ray Wyman, MD Joy Burkhardt, CCRP Torrance, CA 
Torrance Memorial Medical 
Center  (1) 

   
Suellen Hosino, RN, 
BSN, CCRP 

    

 Khaled Dajani, MD Carol M. Kartje, BSN Maywood, IL 
Loyola University Medical Center  
(1) 

 Holly Mattix-Kramer, MD (N)    
 Verghese Mathew, MD       

 Michael D. Shapiro, DO 
Aynun Naher, MBBS, 
MS 

Portland, OR 
Oregon Health & Science 
University  (1) 

 Jose Rueda, MD (N) David Schlichting, LPN     

 Omar Almousalli, MD 
Elizabeth Capasso-
Gulve 

Fairview 
Heights, IL 

Advanced Heart Care Group / 
MEDICORICIUM,  L.L.C.  (1) 

 John Lehman, MD  Alaine Melanie Loehr   
 Norbert Urbanski, MD Marlowe Mosley     
Russia (111)   

 
 

Lead Country Cardiologist   
 

 
 Olga Bockeria, MD, PhD   

 
 

Lead Country Nephrologist   
 

 
 Evgeny Shutov, MD   

 
 

 Alexander M. Chernyavskiy, MD, 
PhD 

Ivan A. Naryshkin, MD Novosibirsk 

E.Meshalkin National Medical 
Research Center of the Ministry 
of Health of the Russian 
Federation  (73) 

 Evgeniy I. Kretov, MD    
 Igor O. Grazhdankin, MD    
 Alexander Sergeevich Borisov, MD (N)     

 Leo A. Bockeria, MD, PhD Olga Bockeria, MD, PhD Moscow 
National Medical Research 
Center for Cardiovascuar 
Surgery   (34) 

 Karen Petrosyan, MD, PhD Zalina Kudzoeva, MD   
 Evgeny Shutov, MD (N)       
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 Leonid L. Bershtein, MD, PhD Irina Subbotina   Saint Petersburg 
North-Western State Medical 
University  (4) 

 Sergey A. Sayganov, MD, PhD Victoria Gumerova   

 Anastasia M. Kuzmina-
Krutetskaya, MD 

   

 Elizaveta V. Zbyshevskaya, MD, 
PhD 

   

 Nana O. Katamadze, MD, PhD    
 Vladimir Ryasniansky, MD (N)       
Poland (105)   

 
 

Lead Country Cardiologists     

 Radoslaw Pracon, MD, PhD     

 Marcin Demkow, MD, PhD     

Lead Country Nephrologist     

 Robert Malecki, MD     

 Tomasz Mazurek, MD, PhD Jakub Maksym, MD Warszawa 
Medical University of Warsaw  
(57) 

 Karolina Wojtera, MD    
 Anna Fojt, MD    
 Ewa Szczerba, MD       

 Piotr Pruszczyk, MD, PhD Andrzej Łabyk, MD Warszawa 

Department of Internal Medicine 
and Cardiology, Infant Jesus 
Teaching Hospital, Medical 
University of Warsaw  (22) 

 Marek Roik, MD, PhD 
Agnieszka Szramowska, 
MD 

  

   Olga Zdończyk, MD     

 Marcin Demkow, MD, PhD Olga Walesiak Warsaw 
Coronary and Structural Heart 
Diseases Department, Institute of 
Cardiology  (19) 

 Radoslaw Pracon, MD, PhD Katarzyna Malinowska   
 Cezary Kepka, MD PhD    
 Anna Teresinska, MD PhD    
 Karolina Kryczka, MD PhD    
 Jan Henzel, MD PhD    
 Mateusz Solecki, MD PhD    
 Edyta Kaczmarska, MD PhD    
 Robert Malecki, MD (N)       

 Jaroslaw Drozdz, PhD Marta Swiderek, MA Lodz 
Cardiology Clinic, Medical 
University in Lodz   (7) 
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 Bartosz Czarniak, MD Ewelina Wojtala, MA   

 Malgorzata Frach (formerly 
Stasiak), MD 

   

 Konrad Szymczyk, MD    
 Iwona Niedzwiecka, MD    
 Sebastian Sobczak, MD    
 Tomasz Ciurus, MD    
 Piotr Jakubowski, MD    

 Magdalena Misztal-Teodorczyk, 
MD 

   

 Dawid Teodorczyk, MD    
 Aleksandra Fratczak, MD    
 Marcin Szkopiak, MD    
 Patrycja Lebioda, MD    
 Michal Wlodarczyk, MD    
 Anna Plachcinska, MD    
 Jacek Kusmierek, MD    
 Magdalena Miller, MD    
 Halina Marciniak, MD    
 Karolina Wojtczak-Soska, MD    
 Katarzyna Łuczak, MD     
 Tomasz Tarchalski, MD     
 Anna Cichocka-Radwan, MD       
India (92) 
Lead Country Cardiology    

 
 

 Balram Bhargava, DM   
 

 
Lead Country Nephrologist     

 Sandeep Mahajan, MD     

 Sajeev Chakanalil Govindan,  MD, 
DNB, DM, PhD 

Anjali Anand, MSc Calicut 
Government Medical College  
(23) 

 Rajesh Gopalan Nair, MD, DNB, 
DM  

Janitha Raj, B.Tech   

 Melemadathil Srilatha, MD , DM 
(N) 

Reshma Ravindran, 
MSc 

  

   
Rajalekshmi VS, MSc, 
MScCRRA 

    

 Atul Mathur, MD Ajit Singh Narula, MD   Fortis Escort Heart Institute (13) 
 Upendra Kaul, MD Vijay Kher, MD New Delhi  
 Sanjeev Gulati MD, DM (N) Puneet Sodhi, MD     
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 Anoop Mathew, MD 
Binoy Mannekkattukudy 
Kurian 

Kolenchery 
MOSC Medical College Hospital  
(12) 

 Eapen Punnoose, MD    
 TA Kishore, MD (N)    
 Satish Sankaranarayanan, MD (N)       

 Ranjan Kachru, MD 
Abhishek Dubey, 
PGDACR 

New Delhi 
Fortis Healthcare Fl.t Lt. Rajan 
Dhall Hospital  (11) 

 Sanjeev Gulati, MD (N)       

 Balram Bhargava, DM Chandini Suvarna, BDS New Delhi 
All India Institute Of Medical 
Sciences  (8) 

 Sandeep Mahajan, MD (N)    
 G.Karthikeyan, DM    
 S.Ramakrishnan, DM    
 Sandeep Seth, DM    
 Rakesh Yadav, DM    
 Sandeep Singh, DM    
 Ambuj Roy, DM    
 Neeraj Parakh, DM    
 Sunil Kumar Verma, DM    
 Rajiv Narang, DM    

 Sundeep Mishra, DM    
 Nitish Naik, DM    
 Gautam Sharma, DM    
 Shiv Kumar Choudhary, M.Ch    
 Chetan Patel, DNB    
 Gurpreet Gulati, MD    
 Sanjeev Sharma, MD    
 V K Bahl, DM    

 Neeraj Pandit, MD, DM Sheromani Bajaj New Delhi 
Dr Ram Manohar Lohia Hospital  
(5) 

 Ajay Sharma,MD,DM 
Vandana Yadav, 
Msc,PGDACR 

  

 Niruta Sharma MD 
Girish Mishra, Msc, 
PGDACR 

  

 Hemant Shakhar Mahapatra MD        

 Cholenahally Nanjappa Manjunath, 
MD, DM  

Nandita Nataraj, 
BE(Biotech) 
PGDICRCDM 

Bengaluru 
Sri Jayadeva Institute of 
Cardiovascular Sciences and 
Research  (4) 
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 Nagaraja Moorthy, MD, DM  
Soundarya Nayak, 
BE(Biotech) 
PGDICRCDM 

  

 Satvic Cholenahally Manjunath, 
MD,DM  

Mahevamma Mylarappa, 
GNM (General Nursing) 
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3 Supplemental Figure 1: Consort Diagram of Patient Flow 
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4 Supplemental Figure 2 – Posterior Distributions of Treatment Effect on Seattle Angina 
Questionnaire Summary Scores for a Typical Patient 

 
 

 

N=651 N=115 N=214 N=321 

N=635 N=120 N=210 N=304 

N=589 N=104 N=197 N=287 

N=557 N=101 N=188 N=267 

N=447 N=84 N=147 N=215 

N=274 N=53 N=78 N=142 

N=182 N=30 N=55 N=97 
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5 Supplemental Figure 3: Posterior Distribution of ORs for Main and CKD Trials: We plotted each 
randomly sampled pair (n=20,000) of the posterior distributions of ORs for a treatment benefit 
from ISCHEMIA-CKD (y-axis) and ISCHEMIA (x-axis). The narrow distributions in ISCHEMIA reflect 
the larger sample size.  The proportions of pairs below the line of unity reflect the confidence of a 
larger treatment benefit in the ISCHEMIA compared with ISCHEMIA-CKD. 

 

94% Probability 
of OR in those 

without 
CKD>OR of 

those with CKD 

99% Probability 
of OR in those 

without 
CKD>OR of 

those with CKD 

93% Probability 
of OR in those 

without 
CKD>OR of 

those with CKD 
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6 Supplemental Table 1: Clinical Differences between Participants (n=705) and those excluded for 
missing either a baseline or all follow-up health status assessments (n=30) 

  
Included 
n = 705 

Excluded 
n = 30      P-Value 

Randomized Treatment 
     Invasive 
     Conservative 

  
347 (49.2%) 
358 (50.8%) 

  
20 (66.7%) 
10 (33.3%) 

       0.061 

Age at Randomization 
     Mean ± SD 

  
62.7 ± 10.9 

  
61.3 ± 9.8 

       0.495 

Sex 
     Male 
     Female 

  
478 (67.8%) 
227 (32.2%) 

  
19 (63.3%) 
11 (36.7%) 

       0.608 

Race 
     American Indian or Alaska Native 
     Asian 
     Native Hawaiian or Other Pacific Islander 
     Black or African American 
     White 
     Mulpital Races 
     Missing 

  
5 (0.7%) 

145 (21.4%) 
6 (0.9%) 
57 (8.4%) 

465 (68.5%) 
1 (0.1%) 

26 

  
0 (0.0%) 
4 (15.4%) 
0 (0.0%) 
6 (23.1%) 

16 (61.5%) 
0 (0.0%) 

4 

       0.213 

Ethnicity 
     Hispanic or Latino 
     Not Hispanic or Latino 
     Unknown 

  
91 (12.9%) 
575 (81.6%) 
39 (5.5%) 

  
5 (16.7%) 

23 (76.7%) 
2 (6.7%) 

       0.693 

Hypertension 
     No 
     Yes 
     Unknown 

  
45 (6.4%) 

656 (93.0%) 
4 (0.6%) 

  
1 (3.3%) 

29 (96.7%) 
0 (0.0%) 

       1.000 

Diabetes 385 (54.6%) 20 (66.7%)        0.193 

Prior MI 
     No 
     Yes 
     Unknown 

  
580 (82.3%) 
124 (17.6%) 

1 (0.1%) 

  
26 (86.7%) 
4 (13.3%) 
0 (0.0%) 

       0.813 

Baseline Smoking Status 
     Never Smoked 
     Former Smoker 
     Current Smoker 

  
334 (47.4%) 
295 (41.8%) 
76 (10.8%) 

  
15 (50.0%) 
10 (33.3%) 
5 (16.7%) 

       0.492 

CCS Angina Class 
     None 
     I 
     II 
     III 
     Missing 

  
278 (39.5%) 
147 (20.9%) 
251 (35.7%) 
28 (4.0%) 

1 

  
12 (40.0%) 
5 (16.7%) 

10 (33.3%) 
3 (10.0%) 

       0.404 

New Onset Angina Within 3 Months 
     Missing 

111 (16.4%) 
28 

4 (13.8%) 
1 

       1.000 

Heart Failure 372 (52.8%) 18 (60.0%)        0.436 
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Included 
n = 705 

Excluded 
n = 30      P-Value 

Current NYHA Heart Failure Class 
     I 
     II 
     III 
     Missing 

  
130 (34.9%) 
241 (64.8%) 

1 (0.3%) 
333 

  
2 (11.1%) 

16 (88.9%) 
0 (0.0%) 

12 

       0.085 

Prior Cerebrovascular Disease 
     Missing 

95 (13.5%) 
1 

5 (16.7%)        0.587 

Prior Stroke 64 (9.1%) 4 (13.3%)        0.512 

Peripheral Vascular Disease 48 (6.8%) 0 (0.0%)        0.251 

History of Depression 
     No 
     Yes 
     Unknown 

  
660 (93.6%) 
42 (6.0%) 
3 (0.4%) 

  
27 (90.0%) 
3 (10.0%) 
0 (0.0%) 

       0.489 

Baseline BMI (kg/m) 
     Mean ± SD 
     Missing 

  
28.2 ± 6.0 

3 

  
27.3 ± 6.2 

1 

       0.447 

Stress Test: Degree of Ischemia 
     Moderate 
     Severe 
     Missing 

  
443 (63.5%) 
255 (36.5%) 

7 

  
16 (55.2%) 
13 (44.8%) 

1 

       0.364 

Stress Test Modality 
     Nuclear (PET/SPECT) 
     Echocardiographic Stress 
     Cardiac Magnetic Resonance 
     ETT without Imaging 
     Missing 

  
448 (63.6%) 
140 (19.9%) 

1 (0.1%) 
115 (16.3%) 

1 

  
18 (62.1%) 
5 (17.2%) 
0 (0.0%) 
6 (20.7%) 

1 

       0.830 

Anterior Ischemia 
     Missing 

5 (14.7%) 
671 

0 (0.0%) 
28 

       1.000 

SAQ Summary Score 
     Mean ± SD 
     Median (IQR) 
     Missing 

  
76.4 ± 19.2 

79.0 (63.0, 94.0) 
1 

  
58.2 ± 27.0 

62.5 (35.5, 77.5) 
10 

     < 0.001 

SAQ Physical Limitation Score 
     Mean ± SD 
     Median (IQR) 
     Missing 

  
75.0 ± 25.1 

83.0 (58.0, 100.0) 
143 

  
59.7 ± 28.4 

50.0 (42.0, 83.0) 
17 

       0.030 

SAQ Angina Frequency Score 
     Mean ± SD 
     Median (IQR) 
     Missing 

  
87.3 ± 17.4 

90.0 (80.0, 100.0) 
1 

  
70.0 ± 31.5 

80.0 (45.0, 100.0) 
10 

     < 0.001 

SAQ Quality of Life Score 
     Mean ± SD 
     Median (IQR) 
     Missing 

  
66.6 ± 27.5 

75.0 (50.0, 88.0) 
2 

  
42.7 ± 29.6 

50.0 (13.0, 62.5) 
10 

     < 0.001 
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7 Supplemental Table 2. Brief Symptom Questionnaire Completion Rates and Reasons for 
Missingness 

Month 

Number of Patients Who…  

Died 

Were 
Censored Due 
to Completion 

of Trial 

Were 
Eligible for 

Assessment Completed Skipped Withdrawn 
Lost to 

Follow-up 
Conservative Treatment Group (N=368) 

0 0 0 368 367 (99.7%) 1 ( 0.3%) 0 ( 0.0%) 0 ( 0.0%) 
1.5 7 0 361 331 (91.7%) 28 ( 7.8%) 0 ( 0.0%) 2 ( 0.6%) 
3 16 0 352 317 (90.1%) 33 ( 9.4%) 0 ( 0.0%) 2 ( 0.6%) 
6 20 0 348 316 (90.8%) 26 ( 7.5%) 0 ( 0.0%) 6 ( 1.7%) 

12 35 0 333 296 (88.9%) 29 ( 8.7%) 0 ( 0.0%) 8 ( 2.4%) 
18 50 1 317 284 (89.6%) 23 ( 7.3%) 0 ( 0.0%) 10 ( 3.2%) 
24 65 50 253 221 (87.4%) 22 ( 8.7%) 0 ( 0.0%) 10 ( 4.0%) 
30 72 124 172 146 (84.9%) 15 ( 8.7%) 0 ( 0.0%) 11 ( 6.4%) 
36 81 175 112 98 (87.5%) 7 ( 6.3%) 0 ( 0.0%) 7 ( 6.3%) 
42 88 228 52 45 (86.5%) 3 ( 5.8%) 0 ( 0.0%) 4 ( 7.7%) 
48 88 255 25 22 (88.0%) 0 ( 0.0%) 0 ( 0.0%) 3 (12.0%) 
54 89 270 9 5 (55.6%) 1 (11.1%) 0 ( 0.0%) 3 (33.3%) 
60 89 275 4 2 (50.0%) 0 ( 0.0%) 0 ( 0.0%) 2 (50.0%) 

Invasive Treatment Group (N=367) 
0 0 0 367 359 (97.8%) 8 ( 2.2%) 0 ( 0.0%) 0 ( 0.0%) 

1.5 7 0 360 317 (88.1%) 34 ( 9.4%) 1 ( 0.3%) 8 ( 2.2%) 
3 13 0 354 302 (85.3%) 41 (11.6%) 1 ( 0.3%) 10 ( 2.8%) 
6 22 0 345 310 (89.9%) 25 ( 7.2%) 2 ( 0.6%) 8 ( 2.3%) 

12 37 0 330 281 (85.2%) 30 ( 9.1%) 3 ( 0.9%) 16 ( 4.8%) 
18 53 3 311 270 (86.8%) 22 ( 7.1%) 3 ( 1.0%) 16 ( 5.1%) 
24 66 62 239 205 (85.8%) 17 ( 7.1%) 4 ( 1.7%) 13 ( 5.4%) 
30 73 142 152 124 (81.6%) 12 ( 7.9%) 4 ( 2.6%) 12 ( 7.9%) 
36 79 181 107 86 (80.4%) 9 ( 8.4%) 4 ( 3.7%) 8 ( 7.5%) 
42 84 223 60 46 (76.7%) 5 ( 8.3%) 4 ( 6.7%) 5 ( 8.3%) 
48 84 250 33 22 (66.7%) 2 ( 6.1%) 4 (12.1%) 5 (15.2%) 
54 85 264 18 8 (44.4%) 1 ( 5.6%) 4 (22.2%) 5 (27.8%) 
60 85 270 12 3 (25.0%) 0 ( 0.0%) 4 (33.3%) 5 (41.7%) 
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8 Supplemental Table 3: Odds Ratios (95% Credible Intervals) for Better Health Status Over Time* 

 

Month 
SAQ-7 

Summary Score 
SAQ-7 Angina 

Frequency Score 
SAQ-7 Quality 
of Life Score 

SAQ-7 Physical 
Limitation Score 

Rose Dyspnea 
Score 

EQ-5D Visual 
Analog Scale 

1.5 
1.20 (0.76, 1.66) 

Pr=0.81 
1.40 (0.80, 2.06) 

Pr=0.90 
1.26 (0.76, 1.75) 

Pr=0.85 
0.99 (0.52, 1.47) 

Pr=0.43 
0.98 (0.56, 1.44) 

Pr=0.42 
1.54 (0.95, 2.19) 

Pr=0.98 

3 
1.48 (0.90, 2.16) 

Pr=0.95 
1.61 (0.75, 2.60) 

Pr=0.92 
1.55 (0.87, 2.31) 

Pr=0.95 
1.22 (0.56, 1.95) 

Pr=0.70 
1.17 (0.60, 1.79) 

Pr=0.67 
1.83 (1.06, 2.71) 

Pr=0.99 

6 
1.13 (0.61, 1.69) 

Pr=0.65 
1.47 (0.57, 2.53) 

Pr=0.82 
1.23 (0.62, 

1.92), Pr=0.73 
0.99 (0.42, 1.65) 

Pr=0.42 
0.92 (0.48, 1.46) 

Pr=0.33 
1.18 (0.66, 1.81) 

Pr=0.70 

12 
1.06 (0.55, 1.62) 

Pr=0.53 
1.32 (0.51, 2.33) 

Pr=0.72 
1.39 (0.68, 2.26) 

Pr=0.84 
0.95 (0.35, 1.70) 

Pr=0.37 
1.13 (0.50, 1.85) 

Pr=0.59 
1.16 (0.60, 1.79) 

Pr=0.67 

18 
1.30 (0.68, 2.02) 

Pr=0.80 
1.06 (0.39, 1.86) 

Pr=0.49 
1.62 (0.76, 2.59) 

Pr=0.93 
0.66 (0.24, 1.19) 

Pr=0.11 
1.18 (0.52, 1.93) 

Pr=0.64 
1.24 (0.62, 1.95) 

Pr=0.74) 

24 
1.59 (0.77, 2.49) 

Pr=0.93 

1.38 (0.54, 2.43) 

Pr=0.76 

1.38 (0.66, 2.23) 

Pr=0.82 

1.16 (0.37, 2.11) 

Pr=0.57 

1.07 (0.50, 1.75) 

Pr=0.52 

0.78 (0.39, 1.25) 

Pr=0.16 

30 
1.34 (0.69, 2.12) 

Pr=0.81 
1.24 (0.49, 2.15) 

Pr=0.68 
1.22 (0.59, 1.93) 

Pr=0.70 
1.30 (0.45, 2.36) 

Pr=0.69 
1.07 (0.52, 1.67) 

Pr=0.53 
0.81 (0.42, 1.30) 

Pr=0.19 

36 
1.16 (0.45, 2.03) 

Pr=0.59 
1.20 (0.35, 2.39) 

Pr=0.56 
1.10 (0.43, 1.92) 

Pr=0.53 
1.54 (0.39, 3.16) 

Pr=0.73 
1.10 (0.43, 1.89) 

Pr=0.53 
0.85 (0.35, 1.44) 

Pr=0.26 

*Model odds ratios (posterior mean and 95% credible intervals). “Pr” denotes posterior 

probability that the odds ratio is >1.0. 
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9 Supplemental Table 4. Time-Averaged Area Under the Curve through 48 Months (Posterior Mean 
and 95% Credible Intervals) 

 Invasive Conservative Difference 

SAQ-7 Summary Score 82.2 (80.0, 84.4) 81.4 (79.4, 83.6) 0.7 (-2.0, 3.4) 

SAQ-7 Angina Frequency Score 96.9 (95.8, 98.0) 96.4 (95.2, 97.4) 0.5 (-0.9, 1.8) 

SAQ-7 Quality of Life Score 74.9 (71.2, 78.3) 73.6 (70.0, 76.9) 1.3 (-3.1, 5.5) 
SAQ-7 Physical Limitation Score 77.8 (73.5, 81.9) 76.6 (72.4, 80.7) 1.2 (-4.2, 6.2) 

Rose Dyspnea Scale 1.07 (0.87, 1.27) 1.08 (0.90, 1.28) -0.01 (-0.22, 0.21) 

EQ-5D Visual Analog Scale 63.8 (61.9, 65.7) 64.2 (62.3, 66.0) -0.4 (-2.8, 2.1) 
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10 Supplemental Table 5: Comparison of Odds Ratios for Higher SAQ Summary Scores in Models 
Ignoring Death and in Joint Models of Survival and Health Status* 

 
SAQ-7 Summary Score – All Patients 

Month Deaths Ignored 

Joint QOL-Survival 

Model 

1.5 1.20 (0.76, 1.66) Pr=0.81 1.21 (0.77, 1.68) Pr=0.81 
3 1.48 (0.90, 2.16) Pr=0.95 1.49 (0.88, 2.19) Pr=0.95 

6 1.13 (0.61, 1.69) Pr=0.65 1.14 (0.63, 1.74) Pr=0.66 

12 1.06 (0.55, 1.62) Pr=0.53 1.06 (0.56, 1.63) Pr=0.53 

24 1.59 (0.77, 2.49) Pr=0.93 1.58 (0.80, 2.52) Pr=0.93 

36 1.16 (0.45, 2.03) Pr=0.59 1.16 (0.44, 2.01) Pr=0.58 

48 0.94 (0.11, 2.19) Pr=0.34 0.94 (0.14, 2.23) Pr=0.34 

*Model odds ratios (posterior mean and 95% highest posterior density intervals). “Pr” denotes 
posterior probability that the odds ratio is >1.0. 
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11 Suppl Table 6: Posterior Probabilities of Treatment Effect Compared to Main Trial 

 

 

Probability of a greater 
Odds Ratio in 
ISCHEMIA vs. 

ISCHEMIA-CKD 
All patients  

 Month 3 0.94 

 Month 12 0.99 

 Month 36 0.93 

Daily/weekly angina  

 Month 3 0.38 

 Month 12 0.86 

 Month 36 0.77 

Monthly angina  

 Month 3 0.96 

 Month 12 0.96 

 Month 36 0.76 

No angina  

 Month 3 0.37 

 Month 12 0.91 

 Month 36 0.73 

 
 
 
 

  



 42 

12 Supplement 7: The 7-item Seattle Angina Questionnaire 

 


