A.  Consulting on Statistical Problems

A highlight of Dr. Lee’s academic career at Duke University has been his extensive biostatistical consulting and collaborative research with members of the University’s medical community and the scholarly contributions emanating from that work.   During his first decade at Duke, the major focus of his consulting included providing statistical leadership for the development and analysis of the large unique base of information on cardiovascular disease known the Duke Databank for Cardiovascular Disease.  Progress in that area was facilitated by a five-year NIH Research Career Development Award, during which he developed analytical strategies and statistical models for estimating diagnostic and prognostic patient outcomes, identifying predictors of future patient outcomes, assessing the prognostic utility of non-invasive test data, and quantifying the long-term effects of coronary bypass surgery.  Methodological research emanating from that collaborative effort included an investigation of test statistics used with Cox proportional hazards and logistic regression models, and approaches for developing models, evaluating assumptions, and assessing and improving the predictive accuracy of multivariable statistical models [see publications 2-6 and 9 listed in section VIII]. This work played a major role in advancing understanding of the natural history of coronary artery disease, defining the prognostic utility of a broad spectrum of clinical factors, determining the predictive value of non-invasive tests, and establishing key clinical insights into the therapeutic effects of coronary bypass surgery and coronary angioplasty.  Dr. Lee’s consulting was a key component of the NIH-sponsored Specialized Center of Research (SCOR) program in ischemic heart disease at Duke during the late 1970s and 1980s for which Dr. Lee was the principal investigator of the biostatistics core.  His work during that era pioneered some of the major analytical initiatives in outcomes research at Duke and elsewhere that are still ongoing today and laid the foundation for the establishment of the Duke Clinical Research Institute.

B.  Statistical Applications and Data Collection


Commencing in 1985, Dr. Lee’s statistical activities broadened to include the design, coordination, and analysis of multi-center randomized clinical trials.  Working with Dr. Robert Califf at Duke, he established the Data Coordinating Center for the Thrombolysis and Angioplasty in Myocardial Infarction (TAMI) clinical trials study group.  Nine small to moderate-sized multi-center trials involving a variety of study designs were successfully conducted by the TAMI group between 1985 and 1993.  Dr. Lee was responsible for all biostatistical and data-related activities of the TAMI Coordinating Center.  

Building upon that experience, this work was extended to larger and more complex cardiovascular trials, including (1) a 1,200 patient trial of direct coronary atherectomy versus conventional coronary angioplasty (the CAVEAT trial); (2) the first major trial of a glycoprotein IIb/IIIa platelet inhibitor in coronary angioplasty patients (the 2,100 patient EPIC trial); and (3) a trial of prolonged versus standard balloon inflations using the perfusion balloon angioplasty catheter.  Dr. Lee provided statistical leadership for those studies and brought to bear modern statistical concepts in study design, sample size and power considerations, data management, quality control, and the analysis and interpretation of the data.  

With this base of experience, he provided the statistical and scientific leadership for launching Duke into the arena of international megatrials.  With the statistical leadership of Dr. Lee and the clinical leadership of Dr. Califf at Duke and Dr. Eric Topol at the Cleveland Clinic, they conducted the large GUSTO-I trial, a four-arm randomized study of thrombolytic therapies in which 41,021 acute myocardial infarction patients were enrolled from 1,081 hospitals in 15 different countries.  Dr. Lee directed the world-wide statistical and data management functions in GUSTO-I and played a major role in reporting and disseminating the results of that trial [see publication 7 listed in section VIII].  The treatment effect demonstrated in that landmark trial has had a major impact in the United States and world-wide in reducing mortality among the hundreds of thousands of individuals who annually suffer an acute myocardial infarction.  Based on the GUSTO-I data, Dr. Lee developed and published a statistical model for short-term mortality in acute myocardial infarction patients.  The methodologic approach in that work established a standard for similar statistical modeling that has subsequently been performed in other cardiovascular studies and patient populations [publication 8 in section VIII].  

Dr. Lee also provided statistical leadership for GUSTO-IIb, a 12,000 patient trial of antithrombin therapy in patients with acute coronary syndromes; GUSTO-III, a 15,000 patient trial of a third generation thrombolytic therapy (reteplase) in acute myocardial infarction; IMPACT II, a 4,000 patient trial of the IIb/IIIa platelet inhibitor, Integrilin, in the setting of coronary angioplasty; PURSUIT, a trial of Integrilin in 10,500 patients with acute coronary syndromes; SYMPHONY I and SYMPHONY II, which were large trials of the oral IIb/IIIa platelet inhibitor sibrafiban; and PARAGON A and PARAGON B, which were large studies of the IIb/IIIa platelet inhibitor lamifiban in acute coronary syndromes.  In all of these trials, he played  key roles in the study design, in the preparation and presentation of interim reports to Data and Safety Monitoring Boards, and in the statistical analyses, public presentations, and publication of results.  The trials enumerated above were all supported by grants from the pharmaceutical or device industry.  Over the past 17 years, he has also successfully competed for NIH grant support of clinical trials, and has served (or is currently serving) as principal investigator (PI) of the statistical and data coordinating center for seven major NIH-sponsored cardiovascular clinical trials, four of which are in the area of cardiac arrhythmias.  The first three of these trials (known by the acronyms MUSTT, MOST and SCD-HeFT) have been reported in the New England Journal of Medicine [see publications 10-12 listed in section VIII].  The other four studies are presently on-going.  They are all large, relatively complex clinical trials ranging in size from 2,000 to 7,000 patients.  Since October 1991, Dr. Lee has been awarded grants from the National Heart, Lung and Blood Institute (with a combined total in direct costs of over 40 million dollars) to lead the Statistical and Data Coordinating Center for the seven multi-center NIH-sponsored clinical trials cited above.  In addition, during the past year, he was awarded a five-year, 20 million dollar grant from NHLBI as the PI to lead the Statistical and Data Coordinating Center for the newly established NIH Heart Failure Network

As a strong advocate for the use of sound principles of study design, careful study conduct, and state-of-the-art statistical analysis, Dr. Lee has influenced as many clinical trials in cardiovascular disease as any other living statistician.   In particular, the MUSTT and SCD-HeFT trials cited above for which Dr. Lee was PI of the Coordinating Center demonstrated unequivocally the life-saving benefits of implantable cardioverter-defibrillators (ICDs) in reducing mortality in significant populations of individuals at risk of sudden death.   Following completion of the SCD-HeFT trial, Dr. Lee presented extensive statistical analyses of the data to the Center for Medicare and Medicaid Services (CMS), which resulted in the adoption by CMS of a policy to provide coverage for implantation of an ICD in patients with the characteristics of the SCD-HeFT population.  This series of events further exemplifies the major impact his work as a statistician and leader in clinical trials has had on clinical care and the public health.     

D.  Teaching and Dissemination of Statistical Knowledge

In the early to mid 1980’s before the establishment of the formal training program now offered at Duke, Dr. Lee and Dr. Frank Harrell created and taught an introductory-level biostatistics course to a sizable group of clinical fellows and junior medical faculty who desired to learn and apply appropriate quantitative methods in their research.  A completely voluntary effort, the course was the equivalent of a one-semester overview of basic biostatistics.   After teaching this course three times, its success led to the establishment of a formal Biostatistics/Biometry Training Program at Duke in 1986.  As an integral part of that training program, Dr. Lee taught a key one-semester course in regression models and multivariable statistical analysis each year for nearly a decade, favorably impacting the community of medical researchers at Duke as to statistical reasoning and appropriate methods of statistical analysis.  The Biometry Training Program evolved into the currently existing Clinical Research Training Program at Duke, and Dr. Lee has continued to teach one course per year, initially in multivariable regression modeling, and more recently a course on the methodology of clinical trials.  In addition he has mentored numerous students in their masters’ thesis projects in this program.  Earlier in his tenure at Duke, he stimulated the interest of younger Duke students with a well-received introductory statistics course he taught for Duke undergraduates. 

As part of his adjunct faculty relationship with the Department of Biostatistics at the University of North Carolina (UNC), Dr. Lee taught a popular one-semester graduate course at UNC in multivariate linear models and other topics in multivariate analysis each year from 1980 through 1986, and he has served on the doctoral dissertation committee of 25 graduate students at UNC.    

In addition to the formal classroom teaching described above, he has mentored and taught many clinical fellows and graduate students on a one-on-one basis.  

Dr. Lee has performed influential statistical service for non-statistical journals, having served as an associate editor of the American Heart Journal from 1997 to 2000, and currently on its editorial board.  From 1976 to 1978, he served on the editorial board of Circulation, an official journal of the American Heart Association.  He has influenced the statistical content of other published medical research having been a reviewer for numerous clinical journals, including the New England Journal of Medicine, Journal of the American Medical Association (JAMA), Annals of Internal Medicine, Archives of Internal Medicine, Circulation, Journal of the American College of Cardiology, American Journal of Cardiology, American Heart Journal, Journal of Thoracic and Cardiovascular Surgery, and Arthritis and Rheumatism.   In addition he has presented numerous abstracts over the years at meetings of the American Heart Association, American College of Cardiology, and Heart Rhythm Society.  In connection with the clinical trials described earlier, he has given presentations to the Cardio-renal Advisory Committee of the FDA and to groups at the Center for Medicare and Medicaid Services (CMS).  He has given numerous seminars and research conference presentations over the years at Duke as well as grand rounds and seminars at several other academic institutions.         

Another important area where Dr. Lee has contributed to the dissemination of proper statistical methods and service to the profession is through serving a four-year term (1989-93) as a member of the Health Services Developmental Grants Study Section of the Agency for Health Care Policy and Research (now the Agency for Healthcare Research and Quality) and a four year term (1994-1998) as a member of the Clinical Trials Review Committee (Study Section) for the National Heart, Lung, and Blood Institute.  He has served as a statistical reviewer on numerous NIH Special Emphasis Panels, program project grant review committees, and numerous ad hoc NIH review committees over the past 30 years.  He also provides important statistical input and guidance as a member of the Data and Safety Monitoring Board for several major clinical trials, including two large high-profile studies funded by NHLBI.

A final  example of his contributions in disseminating statistical reasoning is the heightened awareness of key concepts and important statistical considerations in medical research he has provided to the Duke Institutional Review Board (IRB) through his service for three years as a member of the Duke IRB. 


.  

F.  Activities in the American Statistical Association  

Dr. Lee served as president of the North Carolina Chapter of the American Statistical Association during 1986-87.  During the period of his leadership, there was a resurgence of interest in local chapter activities, and an increased attendance at chapter meetings through the excellence of the planning and new initiatives that were undertaken.  In recognition of his service to the local chapter and contributions in the local statistical community, he was given an award as the “Outstanding Member of the North Carolina Chapter” in 1989.   

Dr. Lee has also served the ASA on a national level.  During the three-year period 1996-98, he served on the executive committee of the Biometrics Section of the American Statistical Association.  During 1996, he was chair-elect; during 1997, he served as chair of the Biometrics Section; and during 1998, served as past chair on the executive committee.  

Over the years, he has been a reviewer of statistical papers for the Journal of the American Statistical Association, Biometrics, Technometrics, Statistics in Medicine, Journal of Clinical Epidemiology, and Controlled Clinical Trials.  

He has presented invited and contributed papers at the annual Joint Statistical Meetings, and contributed papers at meetings of the Biometric Society (ENAR), the Society for Clinical Trials, and the SAS Users’ Group International (SUGI) Conference.  He has also presented invited papers at four different meetings of the Drug Information Association (DIA).  



