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	NAME: Perez, Marco Valentin

	eRA COMMONS USER NAME: PEREZ.MARCO

	POSITION TITLE: Associate Professor, Cardiovascular Medicine Stanford University; Director, Stanford Inherited Arrhythmia Clinic; Director, Stanford Electrocardiography Laboratory

	EDUCATION/TRAINING  

	INSTITUTION AND LOCATION
	DEGREE
	Completion Date
	FIELD OF STUDY

	Harvard University, Cambridge, MA
	B.A.
	07/1996
	Biochemistry

	Harvard Medical School, Boston, MA
	M.D.
	07/2001
	Medicine

	Massachusetts General Hospital
	Internship/Residency
	07/2004
	Internal Medicine

	Stanford University Medical Center
	Clinical Fellowship 
	07/2007
	Cardiology

	National Research Service Award
	Research Fellowship
	07/2008
	Genetic Epidemiology

	Stanford University Medical Center
	Clinical Fellowship
	07/2010
	Cardiac Electrophysiology


A. Personal Statement  
The objective of the Women’s Health Initiative Insomnia Cardiovascular Study (WHIICS), the proposed research, is to measure the association between digital Cognitive Behavioral Therapy for insomnia and mechanistic endpoints linking to atrial fibrillation including atrial ectopic beats and heart rate variability using a randomized clinical trial approach.  My overarching goal is to better understand how insomnia might lead to higher rates of atrial fibrillation.  I am a cardiac electrophysiologist and Associate Professor at Stanford University submitting a new RO1 application which will be critical to continue supporting my research program. The inspiration for my research questions comes from my clinical training and experience as a cardiac electrophysiologist who manages patients with atrial fibrillation. I have now published several papers on the epidemiology and electrocardiographic markers of atrial fibrillation, and in the field of behavioral health, physical activity, and atrial fibrillation. Most relevant to this proposal, we have studied the relationship between insomnia and atrial fibrillation and how insomnia mediates the effects of depression and other psychosocial stressors and atrial fibrillation in postmenopausal women (Zhao et al., J Am Heart Assoc, 2023). 

The proposed research is a direct extension of the success we have had with WHISH STAR an RO1-funded study that I led and that explored the link between exercise intervention and atrial fibrillation in postmenopausal women.  We enrolled over 1200 women and conducted serial ECG patch monitors in this group.  We demonstrated that women from this cohort have higher rates of previously undetected atrial fibrillation (Lin et al., JACC Clin Electrophysiol, 2022) and premature ventricular contractions (Gomez et al., Heart Rhythm, 2024).  As director of the Inherited Arrhythmia Clinic at Stanford University and lead of the WHI Atrial Fibrillation Interest Group in the WHI, I offer leadership and administrative skills. My role as co-PI of the Apple Heart Study (Perez et al., New England Journal of Medicine,2019), where we enrolled over 419,000 participants and as PI of the Clinical Coordinating Center of the NIH-funded REACT-AF study, where we are testing smartwatch-guided oral anticoagulation in AF patients gives me the experience in digital health clinical trials to conduct this study. 
I have assembled a team of researchers that include co-investigators (Dr. Marcia Stefanick, Dr. Lesley Tinker, Dr. Charles Kooperberg, Dr. Mark Hlatky and Dr. Michael Lamonte) who will provide essential expertise in knowledge of Women’s Health Initiative study data and procedures, cardiac clinical trial design, and the epidemiology of cardiac screening using digital devices.  I have also assembled co-investigators Drs. Rachel Manber and Katie Stone who have extensive experience in conducting clinical trial sin insomnia. In summary, I have had a long-standing commitment to clinical research throughout my training and, with over 160 peer-reviewed publications, I have proven to be a very productive investigator. I am therefore prepared to lead the research proposed herein and look forward to the opportunity to continue doing so with this renewal.  Most relevant to this proposal are the following publications:

1. Susan X. Zhao, MD, Hilary A. Tindle, MD, MPH, Joseph C. Larson, MS, Nancy F. Woods, PhD, Michael H. Crawford, MD, Valerie Hoover, PhD, Elena Salmoirago-Blotcher, MD, PhD, Aladdin H. Shadyab, PhD, Marcia L. Stefanick, PhD, Marco V. Perez, MD. Association Between Insomnia, Stress Events and Other Psychosocial Factors and Incident Atrial Fibrillation in Postmenopausal Women: Insights from The Women's Health Initiative. J Am Heart Assoc. 2023 Sep 5;12(17):e030030. doi: 10.1161/JAHA.123.030030.
2. Jeffrey Y. Lin, MD; Joseph Larson, MS; Jenny Schoenberg, BS; Alejandra Sepulveda, BS; Lesley Tinker, PhD, RD; Matthew Wheeler, MD; Christine Albert, MD, MPH; JoAnn E. Manson, MD, DrPH; Gretchen Wells, MD, PhD; Lisa W. Martin, MD; Victor Froelicher, MD; Mike LaMonte, PhD, MPH; Charles Kooperberg, PhD; Mark A. Hlatky, MD; Philip Greenland, MD; Marcia Stefanick, PhD; Marco V. Perez, MD. Serial 7-Day Electrocardiogram Patch Screening for Atrial Fibrillation in High-Risk Older Women by CHARGE-AF Score. JACC Clin Electrophysiol 2022 Dec; 8(12):1523-1534. 

3. Gomez, S. E., Larson, J., Hlatky, M. A., Rodriguez, F., Wheeler, M., Greenland, P., LaMonte, M., Froelicher, V., Stefanick, M. L., Wallace, R., Kooperberg, C., Tinker, L. F., Schoenberg, J., Soliman, E. Z., Vitolins, M. Z., Saquib, N., Nuño, T., Haring, B., Perez, M. V. Prevalence of frequent premature ventricular contractions and nonsustained ventricular tachycardia in older women screened for atrial fibrillation in the Women's Health Initiative. Heart Rhythm 2024 Feb 23:S1547-5271(24)00212-1
4. Perez MV, Mahaffey KW, Hedlin H, Rumsfeld JS, Garcia A, Ferris T, Balasubramanian V, Russo AM, Rajmane A, Cheung L, Hung G, Lee J, Kowey P, Talati N, Nag D, Gummidipundi SE, Beatty A, Hills MT, Desai S, Granger CB, Desai M, Turakhia MP; Apple Heart Study Investigators. Large-Scale Assessment of a Smartwatch to Identify Atrial Fibrillation. N Engl J Med. 2019 Nov 14;381(20):1909-1917
Ongoing and recently completed projects that I would like to highlight include:

NIH/NHLBI 1R01HL136390-01 Perez (PI)
2017-2022

“The WHI Strong and Healthy SilenT Atrial Fibrillation Recording Study (WHISH STAR)”

Study Goals: To measure the effect of exercise intervention on clinical and asymptomatic forms of atrial fibrillation using loop recorders.

 NIH/NHLBI 1R01HL149134-01  Narayan (PI), Perez (Co-I)
2020-2024

“Machine Learning in Atrial Fibrillation”

Study Goals: To identify electrical and structural characteristics of AF to predict long-term outcomes using ML approaches”

NIH/NHLBI 75N92021D00004/TO75N92021F00001  Stefanick (PI), Perez (Co-I)
2020-2025

Women’s Health Initiative – Regional Center (RC)

Goal: As the Western Regional Center (WRC) of the WHI Extension Study, Stanford is continuing to follow women enrolled in the WHI clinical trials and observational study (1994-2010) who consented to extended follow-up from 2010 on. The WRC plays a major role in facilitating scientific activities related to cardiovascular health and physical activity/body composition, advancing women’s aging research, and training junior investigators

Apple Heart Study Perez (Co-PI), Turakhia (Co-PI)
2017-2019

Study Goals: To measure the ability of the Apple watch to detect new onset atrial fibrillation using long-term intermittent photoplethysmogram monitoring.

Apple Heart Study 1.2 Perez (Co-PI), Turakhia (Co-PI)                                                                    2018-2019

Study Goals: To measure the ability of the Apple watch to detect new onset atrial fibrillation using long-term intermittent photoplethysmogram monitoring.

Weston Havens Foundation Grant (Perez, PI)

2018-2019

“Novel role for hypocretin receptor 2 in regulating ventricular function”

Study Goals: To identify novel small molecules that activate hypocretin receptor 2 and improve cardiac function.

B. Positions  Scientific Appointments, and Honors
Reviewer

2018-Present

Associate Editor, Circulation Arrhythmia and Electrophysiology
2021



Reviewer for TDPS NIH Study Section

2017



Reviewer for CICS NIH Study Section
2010-Present

Ad Hoc Reviewer for several journals including: Nature Communications, JAMA, 
Circulation, JACC, J Am Heart Assoc, Am J of Card, Arch Internal Med
Positions and Scientific Appointments

2019-Present        Associate Professor, Cardiovascular Medicine, Stanford University
2017-Present

Director, Stanford Electrocardiography Laboratory

2015-2019

      Assistant Professor, Cardiovascular Medicine, Stanford University

2013-Present  
Director, Stanford Inherited Cardiac Arrhythmia Clinic


2014-



Women’s Health Initiative Atrial Fibrillation Interest Group – Leader


2014-
2018

Member, AHA Research Committee


2014-
2018

Member, AHA National Research Program Subcommittee


2014-
Present
Medical Director, Racing Hearts Community AED program


2013 -
2016

Member, AHA FGTB Early Career Committee


2013-
2016

Advocacy Ambassador, AHA FGTB Leadership Committee

2011- 
2015  

Instructor, Cardiovascular Medicine, Stanford University

Honors

2020
Clinical Research Forum – Top Ten Clinical Research Award

2014



Stanford University Department of Medicine Teaching Award

2013
Young Investigator Award Finalist, American Heart Association FGTB Council

2012
Harold Amos Medical Faculty Development Award

2011



Semi-finalist for “Best Poster” at the 2011 ACC Scientific Sessions

2011



AHA Fellow to Faculty Award

2010-2016
NIH Loan Repayment Program Award
2007
Stanford University Cardiovascular Outstanding Clinical Fellow

2006-2007


Stanford University Dean’s Scholarship

2006-2007
National Research Service Award (NIH)

2002
Harvard Medical School Resident Teaching Award

1997



Harvard Medical School Research Scholarship

C. Contributions to Science 
My contributions to science have been in the broad area of the epidemiology and genetics of cardiovascular diseases including atrial fibrillation, coronary disease and heart failure. Here, I highlight areas where my research has had a significant contribution:

1. Screening for cardiac arrhythmias and sudden death.

My studies in electrocardiographic predictors of disease and the genetics of arrhythmias have fostered an interest in the use of the electrocardiogram to identify those at high risk for developing cardiac arrhythmias such as atrial fibrillation and sudden death. I have focused efforts to identify the diagnostic ECG criteria and other technologies that will help improve the sensitivity and specificity screening studies.

1. Jeffrey Y. Lin, MD; Joseph Larson, MS; Jenny Schoenberg, BS; Alejandra Sepulveda, BS; Lesley Tinker, PhD, RD; Matthew Wheeler, MD; Christine Albert, MD, MPH; JoAnn E. Manson, MD, DrPH; Gretchen Wells, MD, PhD; Lisa W. Martin, MD; Victor Froelicher, MD; Mike LaMonte, PhD, MPH; Charles Kooperberg, PhD; Mark A. Hlatky, MD; Philip Greenland, MD; Marcia Stefanick, PhD; Marco V. Perez, MD. Serial 7-Day Electrocardiogram Patch Screening for Atrial Fibrillation in High-Risk Older Women by CHARGE-AF Score. JACC Clin Electrophysiol 2022 Dec; 8(12):1523-1534. 

2. Perez MV, Mahaffey KW, Hedlin H, Rumsfeld JS, Garcia A, Ferris T, Balasubramanian V, Russo AM, Rajmane A, Cheung L, Hung G, Lee J, Kowey P, Talati N, Nag D, Gummidipundi SE, Beatty A, Hills MT, Desai S, Granger CB, Desai M, Turakhia MP; Apple Heart Study Investigators. Large-Scale Assessment of a Smartwatch to Identify Atrial Fibrillation. N Engl J Med. 2019 Nov 14;381(20):1909-1917

3. Perino AC, Gummidipundi SE, Lee J, Hedlin H, Garcia A, Ferris T, Balasubramanian V, Gardner RM, Cheung L, Hung G, Granger CB, Kowey P, Rumsfeld JS, Russo AM, True Hills M, Talati N, Nag D, Tsay D, Desai S, Desai M, Mahaffey KW, Turakhia MP, Perez MV; Apple Heart Study Investigators. Arrhythmias Other Than Atrial Fibrillation in Those With an Irregular Pulse Detected With a Smartwatch: Findings From the Apple Heart Study. Circ Arrhythm Electrophysiol. 2021 Sep 27:CIRCEP121010063

4. Gomez, S. E., Larson, J., Hlatky, M. A., Rodriguez, F., Wheeler, M., Greenland, P., LaMonte, M., Froelicher, V., Stefanick, M. L., Wallace, R., Kooperberg, C., Tinker, L. F., Schoenberg, J., Soliman, E. Z., Vitolins, M. Z., Saquib, N., Nuño, T., Haring, B., Perez, M. V. Prevalence of frequent premature ventricular contractions and nonsustained ventricular tachycardia in older women screened for atrial fibrillation in the Women's Health Initiative. Heart Rhythm 2024 Feb 23:S1547-5271(24)00212-1

2. Epidemiology of Atrial Fibrillation in Older Women

I spent several years during my research training leading efforts to ascertain atrial fibrillation in the Women’s Health Initiative (WHI), which is one of the largest population cohorts in the US.  The participants in the WHI are deeply characterized with baseline examinations, medical histories, questionnaires and have been followed for an extended period of time for several cardiovascular outcomes. I was instrumental in linking AF outcomes from Medicare to this cohort, which resulted in one of the largest population cohorts with AF outcomes. This has allowed me to lead several studies that help assess important risk factors for AF in older women, who are at greatest risk of stroke from AF.
1. Susan X. Zhao, MD, Hilary A. Tindle, MD, MPH, Joseph C. Larson, MS, Nancy F. Woods, PhD, Michael H. Crawford, MD, Valerie Hoover, PhD, Elena Salmoirago-Blotcher, MD, PhD, Aladdin H. Shadyab, PhD, Marcia L. Stefanick, PhD, Marco V. Perez, MD. Association Between Insomnia, Stress Events and Other Psychosocial Factors and Incident Atrial Fibrillation in Postmenopausal Women: Insights from The Women's Health Initiative. J Am Heart Assoc. 2023 Sep 5;12(17):e030030. doi: 10.1161/JAHA.123.030030.

2. Hart JE, Hohensee C, Laden F, Holland I, Whitsel EA, Wellenius GA, Winkelmayer WC, Sarto GE, Warsinger Martin L, Manson JE, Greenland P, Kaufman J, Albert C, Perez MV. Long-Term Exposures to Air Pollution and the Risk of Atrial Fibrillation in the Women's Health Initiative Cohort. Environ Health Perspect. 2021 Sep;129(9):97007 
3. Brian C. Boursiquot, MD, MS, John Bellettiere, PhD, MPH, Michael J. LaMonte, PhD, MPH, Andrea Z. LaCroix, PhD, MPH, Marco V. Perez, MD.  Sedentary Behavior and Atrial Fibrillation in the Objective Physical Activity and Cardiovascular Health (OPACH) Study. J Am Heart Assoc, 2022 May; 7(5):388-390

4. Farnaz Azarbal, MD, Marcia L. Stefanick, PhD, Themistocles L. Assimes, MD, PhD, JoAnn E. Manson, MD, DrPH, Jennifer W. Bea, PhD, Wenjun Li, PhD, Mark A. Hlatky, MD, Joseph C. Larson, MS, Erin S. LeBlanc, MD, MPH, Christine Albert, MD, MPH, Rami Nassir, PhD, Lisa W. Martin, MD, Marco V. Perez, MD. Lean Body Mass and Risk of Incident Atrial Fibrillation in Post-Menopausal Women. Eur Heart J May 21;37(20):1606-13, 2016.

3. Genetics of cardiovascular disease

My research interests have also included the identification of genetic markers of cardiovascular disease. I was initially drawn to this question as a means to study explanations for the differences in rates of disease and response to therapy among different race and ethnic groups. I have used the study of racial ancestry in admixed popoulations to try to explain these differences in cardiovascular diseases. In studying extreme response to heart failure therapy, using a host of different genomic and bioinformatics techniques, I led a study that uncovered a novel neurohormonal receptor, hypocretin receptor 2, that was associated with improvement in heart function after medical therapy. This receptor is a promising candidate for pharmacologic intervention. This finding has resulted in additional seed funding to better elucidate the role of this receptor in regulating cardiac function.

1. Goodyer WR, Dunn K, Caleshu C, Jackson M, Wylie J, Moscarello T, Platt J, Reuter C, Smith A, Trela A, Ceresnak SR, Motonaga KS, Ashley E, Yang P, Dubin AM, Perez M. Broad Genetic Testing in a Clinical Setting Uncovers a High Prevalence of Titin Loss-of-Function Variants in Very Early-Onset Atrial Fibrillation. Circ Genom Precis Med. 2019 Oct 22

2. Marco V. Perez, MD, Aleksandra Pavlovic, BS, Ching Shang, PhD, Matthew T. Wheeler, MD, PhD, Clint L. Miller, PhD, Jing Liu, MD, Frederick E. Dewey, MD, PhD, Stephen Pan, MD, MS, Porama K. Thanaporn, MD, Devin Absher, PhD, Jeffrey Brandimarto, Heidi Salisbury, RN, MSN, Khin Chan, MD, Rupak D. Mukherjee, PhD, Roda P. Konadhode, PhD, Richard M Myers, PhD, Daniel Sedehi, MD, Thomas E. Scammell, MD, Thomas Quertermous, MD, Thomas Cappola, MD, ScM and Euan Ashley, MRCP, DPhil. Systems genomics identifies a key role for hypocretin/orexin receptor 2 in human heart failure. J Am Coll Cardiol 8;66(22):2522-33, 2015.

3. Vasireddi SK, Draksler TZ, Bouman A, Kummeling J, Wheeler M, Reuter C, Srivastava S, Harris J, Fisher PG, Narayan SM, Wang PJ, Badhwar N, Kleefstra T, Perez MV. Arrhythmias including atrial fibrillation and congenital heart disease in Kleefstra syndrome: a possible epigenetic link. Europace. 2023 Dec 28;26(1)
4. Seung-Pyo Lee, MD, PhD, Euan A. Ashley MRCP, DPhil, Colleen Caleshu, MS, Eric M. Green, MD, PhD, Daniel Jacoby, MD, Steve D. Colan, MD, Alexandre Pereira, MD, Sharlene M. Day, MD, Francesca Girolami, BSc, Iacopo Olivotto, MD, Michelle Michels, MD, PhD, Carolyn Y. Ho, Marco V. Perez, MD, Incident Atrial Fibrillation is Associated with MYH7 Sarcomeric Gene Variation in Hypertrophic Cardiomyopathy, Circulation Heart Failure 2018 11(9):e005191.

4. Electrocardiographic Predictors of Cardiovascular Disease Using Machine Learning 
I have been interested in exploring how the electrocardiogram (ECG) can be used to predict cardiovascular disease from very early in my training. The ECG remains the most commonly used examination in cardiology, and novel approaches to analyzing the ECG incluing Deep Neural Networks have been developed over the last several years. I was particularly interested in how the ECG could be used to predict cardiovascular death and other outcomes such as heart failure and atrial fibrillation.  My interests are also in exploring how these novel Machine Learning strategies can  perform across different subgroups and to explore how to improve their performance with additional clinical data.

1. Hughes JW, Tooley J, Torres Soto J, Ostropolets A, Poterucha T, Christensen MK, Yuan N, Ehlert B, Kaur D, Kang G, Rogers A, Narayan S, Elias P, Ouyang D, Ashley E, Zou J, Perez MV. A deep learning-based electrocardiogram risk score for long term cardiovascular death and disease. Nature Digital Medicine 2023 Sep 12;6(1):169

2. Kaur D, Hughes JW, Rogers AJ, Kang G, Narayan SM, Ashley EA, Perez MV. Race, Sex, and Age Disparities in the Performance of ECG Deep Learning Models Predicting Heart Failure. Circ Heart Fail. 2024 Jan;17(1)

3. Marco V. Perez, M.D.; Frederick E. Dewey; Rachel Marcus, M.D.; Euan A. Ashley MRCP, DPhil, M.D.; Amin A. Al-Ahmad, M.D.; Paul J. Wang, M.D.; Victor F. Froelicher, M.D., FACC: Electrocardiographic Predictors of Atrial Fibrillation. American Heart Journal, 2009; 158: 622-8.

4. Perez, M., Dewey, F., Tan, S., Myers, J., Froelicher, V.: Added Value of a Resting ECG Neural Network that Predicts Cardiovascular Mortality.  Annals of Noninvasive Electrocardiography, 2009; 14(1):26-34.

Complete List of 160 Published Works in MyBibliogrpahy:http://www.ncbi.nlm.nih.gov/sites/myncbi/1zi- 6XdnqObQi/bibliography/48906608/public/?sort=date&direction=ascending
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