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Executive Summary

On October 20, 2008, the Center for Medical Technology Policy (CMTP) and several co-sponsoring organizations
 convened a “think tank” to identify and discuss strategies to improve:  (1) the quality of evidence available to evaluate the incremental clinical benefit of emerging cardiac technologies and (2) the  efficiency of the process to develop that evidence.   The 41 participants included academic experts as well as representatives from government, device manufacturers, private payers, provider organizations, and patient groups. 

The need for such a meeting was highlighted by the recent debates surrounding Medicare coverage of coronary computed tomography angiography (CCTA). Stakeholders and experts had strongly divergent views about the quality of the existing evidence about the effect of this imaging technique on health outcomes, and the need for well-designed, prospective studies to produce evidence needed by payers, patients and clinicians.   In order to prevent a similar situation in the future, the “think tank” allowed experts and stakeholders to try to reach a shared understanding of what sorts of studies are sufficient, what is the best time and methods to conduct these studies, as well as what cardiac imaging technologies are now on the horizon, to what they be compared to and when.

To begin the discussion and orient meeting participants to the major conceptual and methodological issues related to the study of cardiac imaging technologies, a panel of five speakers presented information about different initiatives to evaluate evidence or develop new research paradigms: 

· ICER’s integrated evidence rating system for evaluating the evidence of the comparative clinical and economic impacts of a diagnostic technology; 

· the GRADE criteria for diagnostic tests, focusing on the general concepts that are central to the GRADE system; 

· a forthcoming report from a 2008 workshop, hosted by the National Heart, Lung, and Blood Institute, which aimed to develop a new research paradigm focusing on the preventative and therapeutic value of cardiac imaging technologies as well as specific actions to assess that value; and 

· a single multicenter, randomized comparative effectiveness trial with a parallel registry designed by the Cornell University Medical Center (using CCTA as a prototype) to address the needs of all relevant stakeholder. 

The fifth presentation focused on the issues surrounding the choice of imaging endpoints, which is particularly difficult given that diagnostic findings are separated from therapy and patient outcomes by time, the intention and action of the physician, subsequent procedures, and downstream events. Following these presentations, the think tank participants discussed the presentations and the apparent push and pull between the desire to have evidence of impact on health outcomes from randomized control trials (RCTs), the need to produce information in a timely manner, and the cost to generate evidence for decision making. 

The next portion of the meeting was dedicated to small group discussions. Each of the pre-assigned breakout groups was asked to address a unique set of questions relating to the development of evidence for the evaluation of diagnostics. Group leaders were then asked to present the key points or themes discussed by the members of their group. Main points that emerged from these presentations were that in general, RCTs are necessary for evaluating new imaging diagnostics because imaging will provide new information that will expand or change the spectrum of patients; that the questions addressed by these RCTs need to be broadly applicable to a range of patients, providers and settings, and the outcome measures should be appropriate for the question and for the end user of the evidence. In addition, one group commented that in order for a test to be incrementally valuable, it needs to change health outcomes in a meaningful way. Adaptive trial designs and prospective meta-analysis were also discussed as methods to reduce the time necessary for evidence generation and to increase the flexibility of trials designed for decision making. At the same time, some participants noted that these are not the only types of research methods that can be used to support clinical and coverage decision-making . The group discussions also highlighted the need for better mechanisms to promote interactions between stakeholders and particularly between decision makers and researchers.

The final session of the day was devoted to a discussion of the policy issues surrounding evidence development for cardiac imaging diagnostics. One important topic that was discussed during this session was the need to expand funding mechanism for studies of comparative clinical effectiveness. Currently, no organization has adequate focus or resources to support an adequate supply of these trials and therefore, there is a need to further explore novel funding models, such as Medicare’s “Coverage with Evidence Development” which links reimbursement for a medical procedure to a requirement that patients and/or their physicians participant in a study designed to collect prospective data. A second important topic is how to identify both the next important imaging technologies as well as the most important questions to answer relating to new cardiac imaging technologies. When deciding whether to make a National Coverage Determination (NCD),  the Centers for Medicare and Medicaid Services addresses this need to the best of its ability through its coverage group, which currently has 38 members. Emerging technologies are either recommended by external parties or internally by members of the coverage group and are prioritized based on what is practical to accomplish given the available resources, and the coverage group member’s thoughts on what the main priorities should be. Outside experts are also called upon several times a year to help with the decision making.

In order to determine which questions are most important to address in their systematic reviews, the Technology Evaluation Center at the Blue Cross Blue Shield Association uses probability statements about the benefits and harms of a technology based on the available evidence (i.e. “We are x% certain that y% of the relevant population will benefit (be harmed) by z amount or more”). In addition to looking at the evidence of the benefits and harms, the center also considers whether a diagnostic replaces an existing tests or serves as an “add-on,” how generalizable findings from reported studies are, and if the evidence is sufficient in terms of the certainty of the information it provides. Lastly, in thinking about the infrastructure requirements to carry out effectiveness studies for diagnostics, a speaker from the American College of Radiology Imaging Network (ACRIN) suggested a multi step approach that includes CMS establishing an advisory panel to indentify emerging technologies before mass marketing occurs, researchers and policy makers working with the FDA to select efficacy endpoints, research cooperatives consulting with the NIH to develop requests for applications for research to address other specific issues, and educating providers on appropriateness guidelines that have been developed. However, one problem in conducting these trials is that beyond new infrastructure requirements, designing these trials requires some agreements about what lesser standards of evidence are sufficient for reimbursement if conducting a RCT is not feasible.

The final portion of the meeting was devoted to discussing next steps. Suggestions proposed by the meeting participants include an increase in efforts to enhance transparency about the evidentiary threshold necessary for reimbursement, possibly including the creation of a “Comparative Effectiveness Guidance Document”  that would articulate the evidence desired by decision makers; a greater focus on quantifying the magnitude of the cardiac condition that a technology would attempt to diagnose to guide research priorities; expanded use of coverage with evidence development from both public and private payers to help support studies as well as a greater focus on involving industry in the financing and design of effectiveness studies, and efforts by Medicare to provide consultants with appropriate expertise to help local contractors make coverage decisions. 

Issues raised during this think tank are critical to address in order to ensure that cardiac imaging diagnostics are adequately evaluated and used appropriately, in order to produce the greatest possible benefit to patients.
Genesis, Purpose, and Desired Outcomes of the Think Tank
On October 20, 2008, the Center for Medical Technology Policy (CMTP) convened 41 experts and 5 staff for a day-long “think tank” to identify methods and strategies to improve the quality and efficiency of generating evidence about the clinical utility and incremental value of emerging cardiac imaging technologies. The Institute for Clinical and Economic Review (ICER), the American College of Cardiology (ACC), the Society of Cardiovascular Computed Tomography (SCCT), the American College of Radiology (ACR) and the North American Society for Cardiovascular Imaging co-sponsored the think tank with CMTP.   Jessie Gruman, president of the Center for the Advancement of Health and CMTP board member, moderated the meeting.

Sean Tunis, CMTP founder and executive director, began the day with some brief background and an overview of the day’s goals.   He noted that although his remarks would provide of a post-mortem on the March 2008 decision not to issue a national coverage decision (NCD) for the use of coronary computed tomography angiography (CCTA), the real focus of the meeting is how we can learn from the case of CCTA to arrive at a better shared understanding of what type of evidence is sufficient for decision making, and how this evidence can be generated in a timely fashion to guide decisions about the use of the next new cardiac imaging technology.

The Blue Cross Blue Shield Association’s (BCBSA) criteria determining whether a medical technology or procedures meet the coverage standard of “medical necessity” is that “the scientific evidence must permit conclusions concerning the effect of the technology on health outcomes.    The phrase “must permit conclusions” encapsulates the controversy that often characterizes coverage decisions:  Who should draw these conclusions? And what degree of certainty is sufficient to “permit conclusions”?  These determinations are matters of subjective judgment by a group of selected individuals, and not inherent scientific properties of the evidence itself.   Therefore, the concept of sufficient evidence is a matter of social consensus, not science, and needs to be discussed and defined carefully and from a full range of perspectives.    
BCBSA further specifies that the evidence should consist of well-designed and well-conducted investigations published in peer-reviewed journals.  It should also demonstrate that the technology can measure or alter the physiological changes related to a disease, injury, illness, or condition.   Furthermore, BCBS states that there should evidence or a convincing argument based on established medical facts that such measurement or alteration affects health outcomes.

Applying this framework in their August 2006 assessment of CCTA, BCBSA concluded that:

· “Current studies are inadequate to determine the effects of [C]CTA on health outcomes for the diagnosis of coronary artery stenosis in patients referred for angiography or evaluation of acute chest pain in the ER;” and,

· “The studies evaluating the use of [C]CTA in comparison to angiography are relatively small studies from single centers.  Their major failing is that they enrolled convenience samples of patients being referred for angiography.”

Medicare’s approach to evaluating scientific evidence also involves subjective assessment of the quality and consistency of a body of scientific evidence.  In order for a technology to meet Medicare’s coverage standard of “reasonable and necessary,” there needs to be “adequate evidence to conclude that the item or service improves net health outcomes” and the evidence needs to be generalizable to the Medicare population.   As with the BCBSA approach, the specific attributes of evidence that factor into judgments of whether or not it is adequate are defined during the process of the Medicare review, and are not pre-defined by Medicare.  

In its March 2008 decision not to issue a NCD, CMS concluded that:

· “No adequately powered study has established that improved health outcomes can be causally attributed to coronary [C]CTA for any well-defined clinical indication, and the body of evidence is of overall limited quality and limited applicability to Medicare patients with typical comorbidities in community practice;” and

· “To specifically answer the question of whether cardiac [C]CTA can replace invasive coronary angiography, we believe large, well designed prospective studies with pre-specified health outcomes and comparison groups in the clinically relevant populations are needed.”  

  Despite their conclusion that the existing evidence was not adequate to demonstrate that CCTA improved health outcomes, CMS’s final national policy decision left it up to Medicare’s contractors to decide under what conditions to cover CCTA.
Dr. Tunis noted that while the think tank would not try to reach agreement about the adequacy of existing evidence related to use of CCTA, or on the policy decisions on CCTA, he suggested that virtually everyone would agree it would have good to generate better evidence faster to inform these decisions.    One important aid in more efficiently and rapidly generating the evidence desired by decision makers would be to develop an explicit and shared understanding of what type of studies would produce “adequate evidence of improved health outcomes” for cardiac imaging.  Furthermore, it would be useful to discuss how such evidence could be generated as early as possible in the life cycle of the technology, so that improved strategies for evidence development could be applied to future innovations in cardiac imaging.
This is a particularly opportune time to address this issue given the growing support for proposals embodied in S 3408,  “The Comparative Effectiveness Research Act of 2008” introduced by Senators Baucus and Conrad.   This bill would establish a non-governmental, nonprofit Health Care Comparative Effectiveness Institute “to improve the health care to individuals . . . by advancing the quality and thoroughness of evidence.”   It further establishes a methodology committee charged with developing within one year and periodically updating “methodological standards for comparative clinical effectiveness research.”  Dr. Tunis believes that developing the methodological standards for comparative effectiveness research will require the type of multi-stakeholder discussions that will take place through this Think Tank, and the subsequent exchange of views.  
Dr. Tunis concluded by suggesting that the goal of the meeting is to answer three questions.   If the Institute that would be created by the Baucus-Conrad legislation wanted to study emerging cardiac imaging technologies:

· What sort of studies would we want them to do?

· What would be the best way to implement them? and,

· Which technologies should be studied, compared to what alternative technologies, and when in their life cycle?

Evidentiary Framework for Cardiac Imaging:  Current Thinking

The meeting then proceeded to a panel of five presentations and discussion highlighting critical conceptual and methodological issues in reviewing and developing evidence for new cardiac imaging tests.

ICER’s Roadmap for Evidence-Based Medicine. Steve Pearson, President of the Institute for Clinical and Economic Evaluation (ICER) began the session with a discussion of how ICER evaluates evidence about the comparative value of diagnostic technologies, drawing on preliminary findings from an on-going assessment of CCTA that ICER has undertaken for the State of Washington.   ICER is an independent, academic organization with diverse funding sources, broad stakeholder engagement, and a mission to catalyze the application of evidence on comparative effectiveness and value of medical technology.

ICER uses an integrated evidence rating system that informs its judgment of comparative clinical effectiveness and value.   This system describes the comparative value of a technology using one of five categories:  A (superior), B (incremental), C (comparable), U (unproven), or I (insufficient).   Comparative value is determined by (1) the net benefit of the technology, and (2) the degree of certainty that the evidence provides.   For example, an “A” rating requires substantial net benefits and a high level of certainty.

The strength/level of certainty about the evidence for a diagnostic imaging technology depends on:

· Whether the evidence represents the right studies to answer the right questions (i.e. is the research attempting to measure diagnostic accuracy? Clinical perceptions of the results? Treatment decisions? Patient outcomes?)

· The risk of bias in study results (i.e. study design and conduct)

· The generalizability of patients and interventions (i.e. applicability)

· The consistency of results

· The use of only validated surrogate outcomes (directness)

· Whether the evidence is drawn from direct comparisons of interventions versus other comparators

· Whether the evidence includes important, long term outcomes

· Whether the size of the body of evidence is sufficient to provide precise estimates of benefits and harms.

In the case of cardiac imaging techniques, whether or not evidence of diagnostic accuracy is sufficient depends on several factors.    In early testing of a new technology, estimating the precision is most important.  At the time it is ready to be introduced into clinical use, diagnostic accuracy in comparison with the current “gold standard” test is desirable.   Once it is ready for potential widespread use, the focus is on generating evidence about the technology’s impact on care as measured by test results, treatment decisions, or patient outcomes.

The key questions in measuring the strength of evidence also depend on how the new diagnostic technology performs in comparison with current technology.  If the two technologies offer similar sensitivity and specificity, the important questions are whether the new test avoids adverse events or costs less.   If the new technology is more sensitive but offers similar specificity, the important question is whether the evidence tells us how well the extra cases identified respond to treatment.   In the case of CT colonography, we do know how polyps found respond to treatment.   By contrast, we do not know this for extra lesions found by doing a breast MRI in addition to mammography.   

Another potential issue in assessing the strength of evidence is whether the evidence can be generalized to typical clinical settings – i.e. whether the evidence allows one to determine effectiveness rather than only efficacy.

The strength of evidence to judge the net health benefit of the new technology depends on whether studies have used the correct study design to answer the key questions and whether there is evidence about important longer-term outcomes such as radiation exposure or incidental findings (false positives).   There are pros and cons to using modeling methods to help make judgments about net health benefits of the diagnostic technology.  On the one hand such techniques allow estimates of downstream clinical outcomes when randomized clinical trials (RCTs) are not feasible.  At the same time, however, modeling introduces its own set of uncertainties beyond those inherent in the actual evidence from clinical studies.

In the case of CCTA, ICER’s study focused on the technology’s use in emergency departments and outpatient settings.   In addition to estimating comparative clinical effectiveness, taking into account the issues outlined above, ICER estimated performed a cost-effectiveness analysis to assess the technology’s comparative value.   In the emergency room, ICER has preliminarily concluded that CCTA is of comparable clinical effectiveness with high comparative value.  In the case of an outpatient setting, ICER’s preliminary finding is that CCTA remains unproven but with some potential and offers reasonable comparative value since it is cheaper than all but one other diagnostic strategy.  These conclusions had not yet been reviewed by the multi-stakeholder panel used by ICER to review their draft assessments.
Pearson finished by reiterating that the framework for evaluating evidence about cardiac imaging depends on a variety of dynamic and contextual considerations, but their review suggests a few conclusions:

· If the spectrum of disease identified by the new test may be different than the alternatives, RCTs will likely be necessary.

· In order to understand the impact of a diagnostic technology on patient outcomes and health systems, decision-makers want to see studies of diagnostic strategies rather than just evidence about the technology itself.

· Concerns about radiation exposure and incidental findings are issues in every assessment of a new imaging technology.

GRADE Criteria for Diagnostic Tests.  The next speaker was Patrick Bossuyt from the Department of Clinical Epidemiology and Biostatistics, University of Amsterdam, The Netherlands.   Noting that the details of using the GRADE system to evaluate evidence about diagnostic are described in a separate paper distributed to think tank participants prior to the meeting,
 Dr. Bossuyt focused his presentation on seven general concepts, some of which are part of GRADE, that may be useful to the day’s discussion relevant to the evidentiary framework for assessing cardiac imaging technologies.

The first concept, which he labeled “consequentialism,” is the idea that the value of a diagnostic test is judged by the value of its downstream consequences.  Reiterating a theme of Steve Pearson’s talk, this concept highlights the strength of evidence depends, in part, on whether the studies are appropriate for the questions they seek to answer.   The questions reflect the reason for a clinician to use the test.  Among the reasons for using a diagnostic test are evaluation of patient health or fitness, screen, case finding, diagnosis, monitoring the course of a disease, making therapeutic decisions, and detecting and monitoring of treatment side effects and complications.

Second, Dr. Bossuyt suggested that assessment of a diagnostic test depends on evidence about patient outcomes resulting from the decision to use a test.   These outcomes are also determined by the treatment decisions and include the side effects and complications of testing, as well as intermediary factors like patient cognition, emotions, and behavior that can influence ultimate patient outcomes.

Third, the strength of evidence about a diagnostic test, depends on what Dr. Bossuyt called the “Triple C” – (1) the extent to which the evidence allows for comparisons with existing test technology, (2) the extent to which the evidence is comprehensive, and (3) whether the studies are complete (i.e. finished).

The fourth concept is that the evidence needed to evaluate a new diagnostic technology is the role that the test is intended to play vis-à-vis existing tests – i.e. is the new test intended (1) to replace the existing test, (2) as an add-on to the existing test strategy, or (3) as a part of a triage strategy in which the outcomes of one test determine whether or not the patient receives the other.  

Fifth, the value of a diagnostic test depends on the target condition or disease.   In particular, in assessing the evidence, the focus is on whether patients with the target condition can benefit from downstream treatment. 

Sixth, when the results of well done, randomized clinical trials measuring patient outcomes are not available, the accuracy of the test becomes a surrogate for that missing patient outcomes.   If a new diagnostic technology does better than an existing test in accurately identifying patients as having or not having a condition, that test is usually assumed to be better for the patient if the target condition is treatable.

And seventh, Dr. Bossuyt warned of the evidentiary dangers associated with “indication creep,” which is the tendency once a test is introduced, for clinicians to begin using it for a growing number of indications.   Extrapolating from evidence about the original indication to try to understand the clinical effectiveness or value of the test for additional indications may be unreliable.  

Improving Evidence: Report from NHLBI the Workshop.  In the third presentation, Pamela S Douglas, MD from Duke University discussed a July 2008 workshop convened by the National Heart Lung and Blood Institute (NHLBI) to develop research strategies focusing on the preventive and therapeutic value of cardiac imaging and specific actions to measure that value over the next two to five years.   The participants included clinicians, cardiovascular (CV) imaging experts, outcomes researchers, statisticians, and clinical trialists.   The goals of the workshop included the (1) design of clinical trials to investigate the use of cardiac imaging in four clinical scenarios including assessments of their feasibility and identification of measurable outcomes, (2) recommendations for future research, and (3) a peer-reviewed manuscript reporting the proceedings.
Dr. Douglas summarized the need for better outcomes in CV imaging by underscoring that (1) CV imaging guides therapy for millions of patients; (2) the value of imaging remains a subjective judgment because the focus of research has been largely on test performance/accuracy and because of multiple methodological challenges; (3) current guidelines conflict with one another and clinicians use these technologies inconsistently; (4) there are potential harms to patients associated with imaging; (5) the volume and cost of CV imaging have grown rapidly; (6) there is a limited body  of evidence for measuring patient outcomes associated with the use of CV imaging.

Research to understand the value of imaging technologies is particularly difficult for several reasons.   Although these tests provide immediate, tangible information, they are ancillary to the therapeutic interventions that help determine patient outcomes that can occur far in the future.   In addition, the marketing and use of diagnostic technologies are subject to significantly less regulatory control than are therapeutic interventions such as drugs.   Finally, research into imaging outcomes and value is poorly funded, without appropriate infrastructure, and rarely tested.

Findings from the workshop will be published in a forthcoming journal article that includes proposed trial designs for different cardiac scenarios. Dr. Douglas concluded by noting that some initial research following on the workshop including both registries and clinical trials are currently underway or being planned.    Full implementation of the workshop’s results may require novel approaches to funding including contributions from industry and professional societies as well as federal involvement through public-private partnerships, an NHLBI coordinated consortium, or direct Congressional appropriations.

A New Framework for Evaluating Diagnostics.  In the next presentation, James K Min, MD, FACC from the Cornell University Medical Center discussed new models for assessing the value of new diagnostic technologies using CCTA as a model.   Noting again that most research trying to measure the value of cardiac imaging has focused on test performance and the impact on diagnosis, little work has been done to measure the impact on therapeutic decisions, patient outcomes, or societal outcomes such as cost-effectiveness or cost-utility.    The one major exception to this generalization is the case of myocardial perfusion SPECT imaging (MPS) where test results have been shown to predict the extent and severity of ischemia and patients most likely to benefit from treatment as well as estimates of the relative cost-effectiveness of alternative testing strategies.

Because of this deficit of information, Dr. Min and colleagues sought to design a framework for assessing the value of CV imaging technologies using CCTA as a prototype.   In particular the researchers sought to know (1) whether CCTA improved patient outcomes, especially quality of life; (2) whether CCTA is cost-effective; (3) whether CCTA is safe; and (4) whether CCTA contributes to our understanding of pathophysiology of myocardial infarction and cardiac death.  The impetus for this research was Medicare’s observation in not issuing a National Coverage Decision (NCD) that there is insufficient evidence to conclude that CCTA improves diagnostic accuracy, helps control utilization or costs, or improves clinicians’ ability to stratify patients by risk or treat effectively.

Dr. Min and colleagues concluded that these questions could be addressed best through a single multicenter, randomized comparative effectiveness trial with a parallel registry that is finished quickly and addresses the needs of all relevant parties (the scientific community, public and private payers, industry, government research funders (i.e. NIH), providers of this technology, and patients.    Carrying out this study would require (1) sites with a high enough volume and expertise to generate a large sample; (2) a statistical design that allows for efficient enrollment of patients; (3) physicians open-minded enough to perform either testing strategy without bias; (4) high quality physicians who adhere to protocol guidelines; (5) non-academic sites that are generalizable to real-world clinical settings; (6) diversity of practices in terms of geography and practice type; (7) a diversity of patients with adequate numbers of women and minorities; (8) technical expertise in the technologies, their use and research methodologies; and most importantly sufficient expedience and feasibility.

The result is the Functional or Anatomic or Both Functional and Anatomic Testing in Symptomatic Individuals Undergoing Evaluation by MPS or CCTA, Costs and Clinical Outcomes (FABULOUS) Trial.   The overall objective of this trial would be to compare and contrast the clinical effectiveness, cost effectiveness, quality of life, and safety in symptomatic individuals without known coronary artery disease undergoing intial diagnostic coronary artery evaluation by CCTA (anatomic evaluation) or MPS (nuclear functional stress testing) or both.

Clinical effectiveness would be measured by 12-month rates of adverse CV events including all-cause death, non-fatal myocardial infarction, coronary artery disease-related hospitalizations, and target vessel revascularization more than 90 days after testing.  The research design requires the use of traditional CV endpoints as opposed to endpoints like stroke not related to the test.    Quality of life (QoL) would be measured over 12-months in terms of relief from angina and the effect of downstream treatment on broader health status using established QoL instruments.   Resource use would be measured by 12-month coronary artery disease-related costs including downstream additional testing, medications, hospitalizations, outpatient visits, emergency department visits, and coronary artery revascularization.   These costs become inputs to measure the cost-effectiveness and/or cost-utility from the perspectives of patients, providers, payers, and society as a whole.   Safety would be measured in terms of actual outcomes directly related to testing such as iodinated contrast dye-induced nephropathy associated with CCTA or radiation risk, not in terms of hypothesized risk.  Finally, pathophysiologic outcomes and mechanisms of disease would be measured in terms of clinical events, biomarkers of disease, and genotypes of atherosclerosis and risk.

Study factors beyond the scope of the test that present risks to the success of this study design include:  (1) making patient inclusion criteria so specific that results are not generalizable; (2) a lack of collaboration among sites, clinicians, and researchers; (3) measuring irrelevant endpoints; (3) a lack of sufficient physician quality; (4) the inclusion of inappropriate tests done by physicians; (5) unduly influencing physicians by educating them about the net benefits of one strategy over another; (6) including too many factors at once; and (7) not following scientific guidelines.

Dr. Min concluded by suggesting that this unified model of evaluating an imaging technology’s clinical effectiveness, cost efficiency, impacts on quality of life, and impacts on biological understanding of disease that allows more personalized risk assessment may satisfy patients, physicians, and payers alike.

Cardiovascular Imaging Research Outcomes.  In the fifth presentation, Manesh R. Patel, MD and interventional cardiologist from the Duke University Clinical Research Institute provided some additional observations about the choice of outcomes in cardiovascular imaging studies.   Dr. Patel began by suggesting that the key issue concerning the choice of imaging endpoints is that the steps in CV imaging from diagnostic findings to therapy to outcomes are removed from one another by time, the intention and actions of the physician, subsequent procedures, and downstream events.  Endpoints required to design and answer central questions about CV imaging should (1) be mechanically plausible (ie known to be related to imaging); (2) have agreed upon definitions; (3) be measurable; and (4) be clinically meaningful to patients.

A given diagnostic test can have several potential mechanisms to affect clinical outcomes.   Differing test characteristics (e.g. true positives, false positives) can lead to different appropriate therapies to improve health.  Test procedures performed at different rates can result in different adverse clinical outcomes such as radiation exposures or contrast dye exposures.   

Different levels of patient confidence in their care and different degrees of physician confidence in testing technologies can lead to differential outcomes.  Potential outcomes for patients can include (1) freedom from unpleasant events such as angina, myocardial infarction, stroke or death; (2) freedom from preventable unpleasant procedures such as repeat testing, cardiac catheterization, surgeries, and hospitalizations; (3) satisfaction with care; (4) formally measured quality of life such as with the SF 36 instrument; (5) healthy behaviors; (6) appropriate medication use; and (7) cardiac risk profile.   Potential outcomes for physicians could include (1) confidence in imaging technologies; (2) satisfaction with patient care and outcomes; (3) clinical events such as death or myocardial infarction; and (4) the costs of additional testing.   

Dr. Patel then turned his attention to potential outcomes of different test performance characteristics.  Measuring potential endpoints for test performance requires an understanding of exactly how different test performance characteristics would manifest themselves clinically.   For example, drawing on a published study
 as well as a study to be presented at an upcoming meeting of the American Heart Association,
 Dr. Patel laid out some of the negative clinical outcomes associated with false negative tests as well as with new clinical diagnostic strategies that lead to more true positives and fewer false negatives or fewer false positives and more true negatives.   Missed coronary artery disease can lead to untreated myocardial infarctions, unstable angina, or death.   Identifying more true positives and fewer false negatives leads to more planned cardiac catheterization in the short term but reduced rates of death, unstable angina, and myocardial infarction in the longer term (assuming patients receive effective treatment).  Fewer false positives and more true negatives may lead to fewer unnecessary invasive tests, fewer complications associated with those tests such as contrast exposure, bleeding, stroke, myocardial infarction, or death.

Potential endpoints to measure the clinical outcomes of test performance characteristics at 30 days or 12 months include (1) all-cause death, (2) myocardial infarctions (including those due to testing itself), (3) stroke, (4) other peri-procedural complications, (5) unstable angina, (6) planned diagnostic catheterization in people without disease (ie false positives), and (7) costs associated with additional costs associated with testing, follow-on procedures, and complications.   Potential endpoints to measure the adverse outcomes of testing procedures can include radiation exposure, complications associated with catheterization and revascularization, and costs.   Other potential endpoints for evaluating cardiac imaging could include (1) predefined MACE [?] at 60 days, (2) testing rates over time to determine the dominant test that have patient and physician confidence, (3) overall costs, (4) number of tests per patient needed to achieve a particular diagnosis, (5) quality of life and patient satisfaction, (6) total biological radiation exposure, and (7) diagnosis of significant non-coronary artery disease.

Dr. Patel concluded by reviewing the major challenges in designing endpoints for cardiovascular imaging trials:

· Standard clinical patient outcomes are separated by time and subsequent procedures/therapies that might not be linked;

· Measuring endpoints that are meaningful to patients, physicians, and payers alike can be difficult; and,

· Imaging research can have difficulty in identifying and measuring MACE [?] endpoints.

Discussion.  Kim Williams MD from the University of the Chicago Department of Medicine (Cardiology) and Radiology (Nuclear Medicine) started off the discussion by highlighting the challenges of doing comparative studies of alternative diagnostic technologies measuring patient outcomes.   He cautioned on the need to be open-minded when identifying a particular technology as “gold standard” comparator since it is possible that there are circumstances in which the gold standard turns out to outperform the alternative that is the technology of interest.  To illustrate his point, he drew on a study in which cardiac nuclear SPECT was compared with invasive coronary angiography, which was assumed to be the “gold standard.”   Some patients with a positive SPECT result but negative coronary angiogram, were originally labeled as “false positives”. However, later on these individuals turned out to have serious cardiac events.   This underscores the importance of humility in choosing a “gold standard” because false negatives can cause liability for physicians and missed disease for patients, and false positives increase unnecessary follow-up.  
Constantine Gatsonis, PhD, Brown University Center for Statistical Sciences next made two comments.   First, he pointed out that while everyone agrees we need to study patient outcomes associated with diagnostic tests, the actual choice of outcomes to be measured depends on the technology’s stage of development.  Because the business model and regulatory structure for diagnostics are different that those of drugs, development costs are expected to be lower. Decisions about what evidence to gather are made incrementally over the course of a technology’s development.  One would not want to expend the resources for an RCT of downstream clinical outcomes early in the technology’s development.
Second, commenting on Dr. Min’s presentation of the FABULOUS study, Dr. Gastsonis suggested that a large comparative RCT to measure patient outcomes does not really represent a new research paradigm.   He suggested that this type of methodology has already been done in a number of large studies of alternative screening modalities among asymptomatic populations.   In the case of an RCT of CCTA, there are two settings of interest:  asymptomatic or mildly symptomatic screening of patients in an outpatient setting and diagnosis of patients presenting in the emergency department with significant symptoms.   These are very different contexts and trials with very different needs.   The first scenario is more like screening and would most likely require a large trial with substantial planning and resources.  By contrast, smaller trials are likely to be sufficient for the emergency department scenario.   Such studies could probably be done today.  

Responding to Dr. Gatsonis’s first point, Steve Goodman, MD, from the Johns Hopkins School of Medicine advocated in favor of undertaking randomized studies during the relatively early, “learning” phases of a diagnostic technology’s development.   This is a trend increasingly being adopted for Phase II studies of cancer drugs.  The purpose and outcome measures used in early randomized studies would be different from those done during later phases of development, but early, small randomized studies can yield important information about comparative performance, technical characteristics, and biology.   Hence, Dr. Goodman suggested that it is better to undertake such studies early on and let the research questions evolve as the technology progresses into later developmental stages.   He proposed that in the beginning stages, the research community should ask, “Why can’t we do randomized trials, maybe using surrogate markers instead of extended outcomes?”  This strategy provides good evidence earlier and minimizes the risk of missing the opportunity to develop informed clinical and coverage guidelines before the technology is widely diffused.  In short, researchers should not think that they have to have all the pieces of knowledge about a test in place before randomizing.

Gil Raff, MD, from the William Beaumont Hospital Division of Cardiology responded to Dr. Gastsonis’s second point by suggesting that CCTA done on a non-emergent basis for patients presenting in the physician’s office actually is not screening since they are by and large no more asymptomatic than those presenting in the emergency room; their chest pain is usually as serious.   Furthermore, Dr. Raff pointed out that existing evidence shows that as many as 60 percent of patients with chest pain have normal CCTA results suggesting that the potential benefit of CCTA for many patients is to rule out serious coronary artery disease without having to undergo cardiac catheterization.  Hence, an important target outcome for comparative studies of any imaging technology is its ability to exclude disease in symptomatic patients.

Ralph Brindis from the American College of Cardiology provided an additional clarification to Dr. Gastsonis’s suggestion that the use CCTA in non-emergent settings is similar to screening asymptomatic populations and could be studied in a similar fashion.  He pointed out that although one of the scenarios from the NHLBI workshop presented by Dr. Douglas did include screening, that situation involved a different diagnostic technology -- coronary calcium scans.  Protocols involving CCTA ordered in physician offices were for patients with significant chest pain.  Chest pain protocols were for patients with chronic chest pain being seen in the office.  The National Cardiovascular Data Registry (NCDR) shows that a third of patients receiving angioplasty had only chronic, stable angina with no subsequent acute events.  These data show that a lot of people currently receive invasive procedures even though they do not have coronary artery disease.   Reiterating Dr. Raff’s point, Dr. Brindis reminded the group that the idea behind evaluating CCTA for these patients is to determine whether the technology can reduce some of that unnecessary invasive testing and treatment by correctly identifying patients with no disease.  

George Diamond, MD, from Cedars-Sinai Medical Center next entered the discussion by suggesting that not enough attention has been given to figuring out when a technology is actually ready for a large randomized comparative study of patient outcomes.  As an example, he pointed out that the “value” of CCTA assumes the validity of the physical (supply-demand) model of cardiovascular pathophysiology—that anatomic stenosis and ischemia are the culprits. This perspective is directly challenged by an alternative biochemical model based on plaque instability. Under this model, CCTA plays a far less valued role. Dr. Diamond suggested that until researchers resolve that debate, it is not possible to define the right outcomes to study for any cardiac imaging technology, even established ones. 

Dr. Diamond then turned his attention to the question of how one might control the use of a diagnostic technology in the absence of extensive evidence about its appropriate use.   To underscore the potential of well thought out incentives to make self-regulation effective, Dr. Diamond pointed to the traditional role of the insurance industry in promoting fire safety in London.   In the aftermath of the Great Fire of 1666 in London, the insurance industry saw a potential market in insuring rebuilt houses.   To support such a market, they provided Christopher Wren, the architect in charge of rebuilding, with standards for the new structures designed to minimize the risk of fire damage.   When this led to significant profits for the insurance industry, the government passed legislation regulating insurers.  Among the provisions enacted, insurers were required to pay for London’s firefighting force in whose capabilities the insurance industry had an incentive to maintain.   The insurance industry continued to pay for London’s firefighters for 200 years.   Traffic lights are another example of effective incentives for self-regulation.   In order to avoid the chaos and danger of unregulated traffic, drivers self-regulate by obeying traffic lights without the government having to station police personnel at every intersection.   Dr. Diamond suggested that similarly well-thought out incentives could promote appropriate self-regulation of diagnostic imaging technology.

Robert Jesse, MD, from the US Department of Veterans Affairs echoed Dr. Diamond’s first point about the importance of understanding the biology of a condition in order to know what outcome to use in measuring the effectiveness of an imaging technology. Dr. Jesse pointed out this is a particularly challenging issue for evaluating technologies intended to diagnose conditions for which appropriate treatment is not clear.  If researchers conduct a trial of a diagnostic technology, but leave the choice of therapy up to the clinician, what is being studied:   the diagnostic test or the clinician’s therapeutic choices? 

Dr. Jesse then posed a question to Dr. Bossuyt.  He first noted that he found value in Dr. Bossuyt’s distinction between adding a new imaging technology to an existing diagnostic protocol and the use of the imaging technology as a triage test to improve the efficiency of deciding who goes on to more definitive, but invasive tests such as catheterization.  He suggested that one difficulty in evaluating a test used as a triage tool like CCTA is that researchers assume a static level of trust by clinicians in responding to a negative test result and not sending patients on to catheterization.   In reality, the clinicians may initially not trust the results but would be more willing to accept the results as they become more familiar with the technology.  Dr. Jesse asked Dr. Bossuyt how researchers can be sure that the way a diagnostic test changes behavior when it is new would be the same later on when the test is more widely accepted.  

Dr. Bossuyt responded that in the case of CCTA, clinician confidence probably comes from (1) existing studies that show that coronary event rates in untreated patients are associated with CCTA findings, and (2) evidence that shows that treatment is also associated with event rates.  In short, evidence has to show that the diagnostic technology has meaningful consequences.  

Dr. Tunis then attempted to summarize some key points from the preceding discussion by noting that there seemed to be nearly unanimous agreement that the desirable evidence for new diagnostic technologies would come from some type of RCT measuring major adverse events. Dr. Min advocated for doing such a study (FABULOUS).  Dr. Bossuyt’s framework seems to call for that sort of study.   Reviews of CCTA by ICER, Medicare, Cigna, and the Blue Cross Blue Shield Association all note the absence of such evidence.  Moving beyond the material presented earlier in the meeting, Dr. Tunis pointed out that payers have been reimbursing for CCTA for a long time, even though they have concluded that the desired evidence does not yet exist.  Paying for CCTA suggests there must be some lower standard of evidence with which payers and society are comfortable enough to pay for future imaging technologies.  Dr. Tunis asked if the answer is to use data from smaller studies available earlier in a technology’s development as Dr. Goodman suggested or perhaps to rely on evidence from registries like Dr Raff has done.  He continued by pointing out that while it is fine to advocate today for a large RCT like FABULOUS, when a new imaging technology emerges in the future, a trial like FABULOUS will not help avoid the problems experienced in trying to decide whether to approve coverage  for CCTA.

Bob McDonough, MD, JD from Aetna responded by agreeing that trying to do better, smaller studies earlier on is desirable, but there’s enormous pressure to make coverage decisions without such evidence because of the rapid proliferation of the technology.   As a result, payers rely on the evidence at hand.  For cardiac imaging, such evidence would focus on diagnostic accuracy in a high-risk group.   Payers take that evidence instead of evidence of patient outcomes and apply heuristics and intuition to create a coverage policy.  As a result, coverage policies could be wrong.  In the absence of a large randomized trial, payers need some type of comparative study.   Perhaps it might be a cohort study instead of a randomized design.
Doug Hadley, MD from Cigna agreed with Dr. McDonough and noted that designing coverage policy for CCTA has been particularly difficult because some of the early studies showed there are some benefits of CCTA, but many of the details about who benefits and under what circumstances remain uncertain.   He added that payers also have to be aware of the potential for “indication creep” once a diagnostic technology is approved for a particular set of circumstances.  Until evidence from randomized trials is available, payers develop intermediate coverage policies and hope to refine them in the future. 

Dr. Pearson picked up on Dr. Tunis’s point noting that while there is no argument about the type of trial that needs to be done, there was no support from the clinical community for Medicare’s proposal for a CED coverage decision that would have ensured that high quality prospective outcomes studies were conducted.  He suggested that if the clinical and research communities had supported paying for CCTA only when patients were part of an organized effort to develop evidence, the FABULOUS study might have already begun producing evidence by now instead of still being planned.
Dr. Brindis responded by suggesting that many members of the clinical community believed that Medicare’s CED proposal for CCTA was appropriate given the lack of evidence that the procedure keeps patients from undergoing unnecessary cardiac catheterization.   Earlier diagnostic tests had relatively more evidence of their potential clinical benefit when they were introduced into general use.   He noted that although Medicare ultimately did not adopt a CED policy for CCTA, the efforts by the payer community have nonetheless generated a commitment among researchers and clinicians to try to do studies like FABULOUS and other similar trials now under development. 

Dr Tunis concluded the session by noting that Dr. Williams had alluded to the fact that molecular PET imaging may be one example of the next generation of cardiac imaging technology.   Dr. Tunis suggested that this may be the time to begin working on the equivalent of the FABULOUS trial for PET.  In his opinion, it is unclear what impact there might be to conducting these trials for CCTA, since critical policy decisions about adoption and reimbursement for this technology have already been made.  .  Dr. Tunis reiterated that in the absence of high quality studies of the use of PET in cardiac disease, researchers, vendors and clinicians will need to try to convince payers to reimburse for the technology based on lesser evidence.  Without figuring out how to best study new imaging technologies ahead of time, the contentious debates that occurred with CCTA may well be repeated, and the high quality evidence desired by all stakeholders will once again be missing from the discussion.
Breakout Group Discussions

Over lunch, members of the think tank divided into four groups (see Appendix C), each assigned two or three questions.   After lunch, the groups came back together in a plenary to present and discuss the most important points that came up during the breakout sessions.

Members of group one, led by Dan Berman and Steve Pearson, were asked to respond to the following questions:

· Under what circumstances are RCTs necessary?  Are there types of hypotheses, diagnostic technologies, or populations for which observational/registry data are useful or sufficient? 

· What is the role of pragmatic trials, adaptive trials, delayed trial design trials, other novel study methods?
The consensus was that there is no need for a new RCT if a diagnostic is measuring the same anatomical or physiological information for the same spectrum of patients as another test already proven to be clinically effective (e.g. a newer generation of a test already proven to be effective). However, for new tests for different indications or tests intended for different sub-groups of patients, RCTs are necessary to establish clinical utility and validity. In general, because imaging will give us new information that will expand or change the spectrum of patients undergoing testing, RCTs are very important. The group also felt that the questions addressed by RCTs need to be broad enough so that the results are generalizable and widely applicable.

Members of group one also discussed the utility of novel study methods. In this context, prospective-meta analysis was mentioned as a way to allow for flexibility while encouraging RCTs.  Using this design, study developers decide on key parameters, definitions, and outcomes and then allow different sites to design their own studies to address the framework set out by the larger group. Another method was an adaptive approach. For instance, if an RCT had both short-term surrogate endpoints and long-term clinical endpoints, investigators may be able to change the trial design and measures based on the findings from those short-term endpoints. This technique may be able to reduce time necessary for evidence generation.

Members of group two, led by Stephanie Chang and Praveen Nadkarni, were asked to respond to the following questions:

· What is the relative value of hard clinical outcome data versus intermediate outcomes?

· What role should validated QoL outcome measures play in evaluating a diagnostic test?

· How much quality assurance in the conduct of clinical trials is adequate and/or desirable?  (i.e. efficacy versus effectiveness) 

In response to the first question, the group decided that hard outcomes are better but intermediate outcomes may be preferable in some cases because they are cheaper, quicker, and easier to measure. However, in the end, the outcome has to be appropriate for the question and for the end user of the evidence.  The group also decided that quality of life measures are important but there are not well-validated quality of life measures for cardiac imaging technologies.  Finally, the group decided that the amount of quality assurance that is necessary is dependent on the stage of development a diagnostic is in. Early on, establishing efficacy is more important. However, eventually decision makers need evidence that a test is effective.
Members of group three, led by Ralph Brindis and Mark Grant, were asked to respond to the following questions:

· What type and how much prognostic value should additional diagnostic testing provide to make it worthwhile? 

· When there are multiple types of tests available for a particular condition, how should various combinations and sequences of the tests be evaluated?
In response to the first question, the group decided that the incremental value of a test needs to be meaningful in changing health outcomes. However, the group realizes that this is a very high standard and it is not clear who would be responsible for paying for these studies. In response to the second question, the group decided that studies evaluating sequences or combinations of diagnostics need to be sure to look at the same indication in the same patient population. However, because there is so much variation in practice, these studies are difficult to do and we really need a better understanding of efficacy and cost-effectiveness.

The members of group four, led by Sean Tunis and Pam Douglas, were asked to address the following questions:
· How should improvements in the technology over the time of the trial be dealt with? 

· What guidelines should there be for extrapolating from higher risk to lower risk populations?

· What methods are available to extrapolate information about clinical utility from one specific clinical indication to other related indications?
This group started by discussing the apparent inability of different stakeholder groups to communicate. The group felt that different stakeholders are coming at this issue of the rapid diffusion of imaging technologies from different extremes which makes it difficult to reach a consensus on the various topics and questions raised at this meeting. There needs to better mechanism to promote interactions between stakeholders and particularly between decision makers and researchers. The group also discussed the ability of registries to produce meaningful data such as radiation doses and tracking changes in practice over time. This data may also provide insights on how to improve test accuracy.

Policy Issues Surrounding Evidence Development
The next session, which began with a panel of four speakers addressed four practical sessions:

· How should the research be funded?

· How can policy makers identify the next one or two important cardiac imaging technologies and what are they?

· How should researchers and decisions-makers identify the most important questions to answer about these new cardiac imaging technologies?

· What infrastructure is needed to do this research on new cardiac imaging technologies?

Addressing the question of how to fund future clinical research evaluating new cardiac imaging technologies, Dr. Tunis began the session with a focus on Medicare’s Coverage with Evidence Development (CED).   This coverage policy links Medicare reimbursement with a requirement that the patients making use of a particular technology be enrolled in “adequate” studies designed to collect prospective data.  CED:

· Provides some financial support to generate evidence for promising technologies

· Focuses attention on building infrastructure for real world prospective studies, and

· Provides payers with some leverage in prioritizing and designing clinical research because the policy leaves the question of what constitutes an “adequate” study,

To illustrate some of the challenges posed by CED, Dr. Tunis cited the potential use of PET to diagnose early onset Alzheimer’s Disease (AD).   In 2004, CMS approved coverage for patients enrolled in a prospective clinical trial under CED.   Researchers at UCLA designed a trial, and CMS approved it.   However, NIH did not approve funding for the study, and the research team was not able to secure other funding.   The CED designation remains, but this example shows that while CED provides reimbursement for clinical costs, it is only useful if there is a funder to pay for the research costs. 

Dr. Tunis next turned to the case of oncologic PET scans, which he characterized as a largely successful use of CED to support the collection of evidence, the National Oncology PET Registry (NOPR).   At the same time, however, Dr. Tunis noted that there is a significant difference of opinion about the reliability of the registry’s data because its primary outcome measure is physician self-reported changes in clinical decision-making.   Although it is not clear if this outcome data is actually unreliable, critics point out that participating physicians face a conflict of interest in what they report since they know that Medicare reimbursement for PET will ultimately depend, in part, on whether the study results are positive.   Nonetheless, because of the CED policy and the NOPR, Medicare is currently paying for oncologic PET scans, and physicians are paying the NOPR research costs by providing $50 per patient from their Medicare reimbursements to support the registry.  Furthermore, Medicare is currently using the data from NOPR as its primary tool in deciding whether to change its coverage policy.  While this may not be a perfect case study, the NOPR experience offers many important lessons with which future initiatives could be improved. 

Dr. Tunis then pointed to the challenges these examples illustrate in using CED to generate evidence, particularly for cardiac imaging.   He noted that a number of important unresolved issues that will require further dialogue in order for stakeholders to develop an acceptable approach to CED:
· At the time when coverage is under review it is probably too late to negotiate a study design since stakeholders will have already formed an opinion and will therefore be unable to participate dispassionately in a scientific discussion about appropriate study design.  The studies need to be anticipated and completed well before payers begin to consider broad coverage;  
· The use of registries over RCTs provides access to data for more patients, but potentially at the cost of diminished validity;

· Because of the difficulties of conducting RCTs, requiring them is often viewed as the equivalent of non-coverage.   Large, but simple trials may make randomization more feasible, but there are few examples in which pragmatic or large simple trials have been done for imaging technologies;
· Payers view CED as lowering the threshold for coverage, and vendors see it as precisely the opposite;  
· It is unclear how best to fund both the clinical and research costs associated with evidence development.   If there is no reliable way to cover the research costs, then the CED approach will not work;
· CMS’s legal authority for CED is controversial and will probably need to be reinforce through rulemaking or legislation; and,
· Private payers do not yet have contract language to allow them to implement CED.  CMTP is working with private payers and large purchasers to develop a viable approach to CED in the commercial insurance sector. 
Dr. Tunis concluded his presentation by suggesting that CED has potential to be a useful tool to help generate better evidence about potential or promising new technologies, but there is still much work to be done to “get the model right.”
The next speaker was Marcel Salive, MD, who provided further reflections on the CED process from the perspective of the Centers for Medicare and Medicaid Services (CMS).   When considering whether to make a national coverage decision (NCD), CMS recognizes there are unanswered questions about every technology.  The key issue for CMS is how to select technologies to evaluate.   The coverage group, comprising 38 people is relatively small, and for that reason CMS must be selective in choosing what technologies to review.  Most are brought to the agency by external parties, but when CMS makes decisions about which technologies to evaluate, staff takes into account (1) the skills of available staff, (2) what is practical to accomplish given the available resources, and (3) their own thoughts about what the coverage group’s priorities should be. 

The Agency also solicits input from stakeholders and the public in making these choices.  In summer 2008, CMS published a list of technologies that could be the subject of an NCD in the near future and invited comment over a 60-day period.  In addition, the coverage group has an advisory committee of outside experts that meets four to five times a year to offer additional input on particularly difficult or controversial decisions about what technologies to evaluate, and how best to pursue these evaluations.   Over the last several years, CMS has posted proposed decisions for public comment in order to make sure the agency has not missed any relevant evidence or misinterpreted that evidence.  The final decision memorandum includes specific responses to those comments.   

Although CMS has issued a number of CED decisions, the agency is still using this option for a very small number of carefully chosen NCDs.  In addition, the agency is similarly careful in approving study designs of trials for which it reimburses for clinical costs through CED.

Dr. Salive finished his presentation by noting that CMS recognizes the importance of registries to provide some types of evidence.  After concurring overall with Dr. Tunis’s assessment of the oncologic PET registry, Dr. Salive pointed to the implantable defibrillator registry as an example of a registry that is likely to help answer important questions about the optimal clinical use of that technology.  In contrast to the oncologic PET example, there already was substantial data about implantable defibrillators from RCTs, and this may explain why observational registry data is likely to be more useful in this case.  CMS also recently announced that registries will be a key component of the new Physician Quality Reporting Initiative intended to help measure and reward high quality care reimbursed by Medicare. 
The third speaker in this session, Mark Grant, MD, MPH, added his perspective from the Technology Evaluation Center (TEC) at the Blue Cross Blue Shield Association (BCBSA) where he is Associate Director.  Focusing on how researchers and decision makers can best decide what questions to ask about new imaging technology, he summarized TEC’s goal as seeking to make probability statements about the benefits and harms of a technology based on evidence.   More precisely, the ideal would be to replace the variables in the statement, “We are x% certain that y% of the relevant population will benefit (be harmed) by z amount or more.”  For example,

· We are 90% certain that 70% of patients who undergo existing diagnostic strategies for suspected CAD will both avoid angiography and not undergo other cardiac diagnostic tests; or

· We are 95% certain that a CCTA-diagnostic strategy will result in 15% of patients undergoing diagnostic evaluation for non-cardiac findings with the following consequences . . . 

In addition to determining values for x, y, and z, researchers and policy makers need to determine what constitutes sufficient evidence to support the decision to provide the technology to patients.  From TEC’s perspective, there is no single study design that is always necessary to produce this evidence.  What is necessary is a conceptual model, perhaps a formal decision model that tells you how the evidence about the diagnostic performance of a diagnostic imaging technology affects management, clinical treatment decisions, and patient outcomes.   In using evidence to inform decisions about diagnostic technologies, TEC takes into account (1) the benefits and harms of the test, (2) whether it replaces an existing technology or would serve as an “add-on” test, (3) whether the evidence comes from studies that were conducted in the population of interest or are otherwise generalizable to that population, and (4) the sufficiency of the evidence in terms the certainty of the information it provides.
Dr. Grant concluded his talk by summarizing what TEC is doing to help inform plan decisions about CCTA.  Currently, about 40 percent of BCBS plans cover CCTA.   To learn more, TEC hopes to use Blue Health Intelligence, a large claims database of BCBS plans to compare management and outcomes of patients who undergo CCTA compared with those who undergo coronary angiography, focusing on patients who present in a non-emergent setting.   One potential problem that could affect the validity of the comparison is the likelihood that patients receiving CCTA may have less severe disease than those who proceed directly to angiography
Drawing on her experience as head of the cardiovascular committee for the American College of Radiology Imaging Network (ACRIN), Pamela K Woodard, MD from Washington University offered some thoughts about the infrastructure necessary for policy makers to identify emerging diagnostic technologies and develop the evidence to inform their assessments.  ACRIN is a cooperative group that manages clinical trials of imaging techniques. 
Dr. Woodard summarized the information sought in order to evaluate new diagnostic imaging technologies and then suggested some ideas for structural innovations in the ways develop that information.   She identified four goals for researchers and policy makers in developing evidence.  They seek to:

1. Identify a potential new imaging technology before industry begins mass marketing it and clinicians begin widespread use;

2. Determine whether the new technology is accurate, affects patient care and/or outcomes, and is cost-effective;

3. Determine what information is necessary in the diagnosis and prognosis of a given disease; and

4. Determine the appropriate use of the technology.

Dr. Woodard then presented several ideas about how to accomplish these goals.   First, acknowledging some of CMS’s efforts discussed by Dr. Salive, she suggested that CMS convene an imaging advisory panel comprising industry leaders, physicians, and scientists that would meet periodically to identify new imaging technologies and methods that are on the horizon.   Second, she suggested that researchers and policy makers work with FDA to determine what efficacy endpoints are necessary for industry to gain approval of a new equipment and devices, as is now required for new pharmaceuticals.   Third, ACRIN and other research cooperatives could work with the National Institutes of Health (NIH) to develop requests for applications (RFAs) for research to address specific issues beyond the efficacy endpoints required for a diagnostic technology’s original FDA approval. And finally, Dr. Woodard suggested that as evidence is forthcoming and appropriateness guidelines are developed, more effort could be invested in educating providers about those guidelines, and payers could more universally employ pre-approval requirements for providers to receive reimbursement as a means to enforce the guidelines. 

Using coronary atherosclerosis as an example, Dr. Woodard suggested that research and guidelines for the use of a new coronary imaging technology would want to focus on:

· The ability to see lesions (i.e. location, percent diameter stenosis);

· The ability to determine whether the lesion is flow limiting; and 

· The ability to determine whether the lesion is likely to rupture and cause acute chest pain or sudden death.

Dr. Woodard concluded by suggesting that the next cardiac imaging technologies in the pipeline for coronary atherosclerosis for which evidence is needed are:

· SPECT/CT as a mechanism for lesion visibility and to determine if it is flow limiting; and

· Molecular imaging as a mechanism to determine prognosis and to predict plaque rupture.

Discussion.  After the presentations, Dr. Gruman opened up the discussion to all think tank participants.  Starting things off, Dr. Diamond suggested there is substantial consensus on how to define the right questions to ask about the next cardiac imaging technologies to emerge, even though they are still not well defined and largely unrealistic.   However, no one is willing to pay anything to answer those questions – not the manufacturers, payers, or providers.   It is possible that the National Heart Lung and Blood Institute (NHLBI) might support this research, but their protocols tend to too narrowly defined to yield the evidence we want.  

Dr. Grant suggested that the question be posed differently.   Rather than saying, “We need to do a big trial that’s going to yield this particular piece of information and cost this many millions of dollars,” it would be better to ask, “What information do we need to make our clinical and policy decisions?”   In answering that question, we say “It is going to cost this amount of money to get to make those decisions.”   This formulation makes clear that there is great value to the information produced, and that expenditures are worth the investment.

Dr. Woodard next noted that there is increased emphasis throughout NIH on doing trials to translate basic science into medical interventions as opposed to their traditional emphasis on just the basic research to develop the new technology.   For example, NIH is bringing more physicians onto its basic science study sections.   She then suggested that rather than having NIH wait for investigator initiated RO1 applications to come into the institutes, perhaps NIH could partner with CMS to issue RFAs that identify questions that need to be answered in order to further national goals of improving health outcomes and reducing health care costs. 

Dr. Salive responded that CMS has in fact pushed NIH to do this in the past for a number of technologies with mixed results.   One big success in the cardiac arena has been with ventricular assist devices in end-stage heart failure.   CMS and NIH collaborated in one large trial examining this technology, and currently CMS, NIH and FDA are partnering on the Intermax registry, which is addressing questions not answered by the earlier trial.   All three agencies view this collaboration as a success, although it can be difficult to get NIH to support registries in some areas since they are not as high a priority as experimental study designs.   CMS’s worst failure in trying to get NIH to help answer important questions has been in the area of wound care, which affects a large number of patients and costs Medicare a lot of money.   NIH has shown no interest in collaborating, although CMS continues to try. 
Dr. Tunis next asked Dr. Williams if wanted to comment on how efforts to produce evidence for molecular imaging are progressing.   Dr. Williams responded by drawing some distinctions among different cardiac imaging technologies.   In the case of PET, there has been data around for 18 years showing substantially greater diagnostic accuracy than SPECT.   Hence new research comparing diagnostic accuracy of these two technologies would not be a high priority.   Another question that has been suggested for research is to determine if the value combining PET and CT technologies together in a single machine in order to generate information on patient anatomy and physiology in a single step is worthwhile.   Although research still needs to establish the utility of this approach, it too might not be a high priority topic since it is possible to use software to combine PET and CT results, and the individual machines already are paid for.  
By contrast, cardiac molecular imaging technology (CMIT) would be a good bet for a new imaging tool to study further.   There are massive amounts of data quoted in payer coverage policies that show that the technology is useful, but payers classify CMIT as experimental.   Dr. Williams speculated that the reason is that CMIT is classified as a screening technology rather than one used in the management of on-going disease.   However, it is a relatively inexpensive tool and would be worthy of further investigation to establish its value. 
Dr. Gatsonis turned back to the question of funding by suggesting that the Foundation for the National Institutes of Health (FNIH) in oncology may be the appropriate way to fund research about cardiac imaging technologies.   FNIH is a pubic-private partnership that was established because of the need to do research that may be too applied for NIH alone and too large or too long-term for industry alone.   Through FNIH, money from both industry and NIH support trials that feed into the needs of both government and pharmaceutical or device firms.   Since CCTA is similarly orphaned, the Foundation model may be the way to approach new imaging technologies like SPECT or CMIT. 

Dr. Pearson agreed.   Because payers are likely to require more studies on the new imaging technologies in the future, some type of funding partnership that includes manufacturers is inevitable.  
Dr. Pearson then drew a comparison between the situation with new imaging technologies and drug companies’ pre-approval interactions with FDA.   Industry routinely sits down with the agency to determine what sort of evidence is going to be necessary to receive marketing approval.   What outcomes need to be measured?  What evidence needs to come from an RCT? Etc.   Industry in the UK similarly seeks guidance from NICE for new technologies.   Dr. Pearson asked Dr. Salive if this sort of model might be useful for manufacturers in their interactions with CMS prior to seeking Medicare coverage.

Dr. Salive responded that this approach has some promise and that CMS has an open door to meet with manufacturers about trial design if the firms request it.   CMS can also hold these meetings jointly with the FDA.   However, because CMS lacks the large number of medical officers and statisticians found at FDA, CMS cannot promise to provide as much guidance to firms as FDA is able to provide. 

Dr. Patel echoed Dr. Pearson’s proposal by noting that there is no consistent message about when in the development process a cardiac imaging technology is eligible for reimbursement.   In the case of drug-eluding stents, phase II studies have been sufficient to qualify the technology for reimbursement even though phase III and IV studies are yet to occur.  Many devices are getting on the market with only surrogate outcomes, rather than “hard” endpoints.  There is no equivalent to a phase II study for imaging.  Perhaps if manufacturers knew what was necessary to be eligible for reimbursement, they would see the value in funding the research necessary to generate the evidence needed to establish a new on-label indication for an imaging technology.  

Dr. Tunis responded to the comments of Dr. Patel and Pearson by noting that one follow-on activity to this think tank would be to work toward the development of some consensus among stakeholders about the minimally necessary evidence requirements to qualify for reimbursement of cardiac imaging technologies.   The difficulty is there is no agreement about what lesser standards of evidence are sufficient for reimbursement, at least unconditional reimbursement, when there is no evidence from an RCT showing an impact on important patient outcomes.   While CMS is open to talking with product developers about their expectations, neither they nor anyone else has specific advice to offer on a lower, but still acceptable, evidentiary bar.  We have a pretty clear idea about what type of studies qualify for a gold medal, but the trial design features that qualify as “silver” or “bronze” have not yet been defined.  This will be a primary goal of further CMTP work regarding cardiac imaging.  

Dr. Tunis noted that evidentiary requirements for reimbursement are likely to increase rapidly over the next five years as health care cost pressure increase, which could lead to one of two possible outcomes.  One possibility is that there will be a lot of chaotic reimbursement battles in the absence of any defined evidentiary standards.   The alternative is that payers will work collaboratively to define what the acceptable evidentiary framework should be for each major category of medical technologies.    This situation is parallel to the situation faced by FDA in the early 1960s when the FDA had to define the meaning of their newly authorized efficacy standard for pharmaceuticals.   The result has been hundreds of FDA guidance documents in most product categories defining what that standard means in terms of trial design requirements.   The problem in defining evidentiary standards for reimbursement is that payers are a disaggregated community of public and private entities.  The largest of these payers, CMS, can not explicitly define these evidence standards for Medicare until they first define the evidentiary basis of their legal standard for coverage: “reasonable and necessary”. This will require a rule-making process, which has proven lengthy, difficult and ultimately unsuccessful when previously attempted.
Dr. Wade Aubry noted that one recent trend in the payer and technology assessment community has been to re-evaluate how payers assess diagnostic technologies, whether they are biomarkers or an imaging technology.   Efforts along these lines are on-going at the Institute of Medicine, AHRQ, and the California Health Technology Assessment Forum.   The GRADE working group is also doing work to develop standards for evaluating the strength of evidence associated with diagnostic technologies.  These activities underscore the usefulness of collaborative efforts among stakeholders in better defining the evidentiary framework for decision-making.   They also underscore the importance of good communication among groups so that their thinking on optimal evidence is consistent – divergent approaches will create more uncertainty and confusion about how best to approach future research efforts.
Dr. Dan Berman turned back to the issue of RCTs.   He suggested that a large-scale, multi-center, pivotal RCT is technically feasible, but the real question is who is going to pay for it.   It cannot be just the manufacturers, although they have shown willingness in the past to support multi-center trials that establish diagnostic accuracy.  In reality, there needs to be collaborative funding by manufacturers, government, and other payers.
Dr. Jim Bowen from McMaster University ended the session by describing how the Canadian province of Ontario develops the evidence to make coverage decisions.   Dr. Bowen is associated with a research center that receives requests from the provincial government to coordinate research to develop evidence needed to support coverage decisions.   The university center brings an advisory committee together to translate policy questions identified by the Ministry of Health into research questions.   The advisory committee collaboratively designs the research protocols with input and agreement from all stakeholders.  Industry provides partial support in the form of in-kind contributions, usually in the form of products and other materials and by forgoing ownership of the research data.   Dr. Bowen suggested that one advantage of the Ontario system is that the province has a population of only 13 million people, and that the United States might want to consider decentralizing coverage decisions and evidence development to a regional level, which may be more manageable than national level efforts. 

Next Steps

Dr. Gruman began the final session by noting that the mission of CMTP is to do something that individual stakeholders cannot necessarily do themselves – to help develop a consensus about the evidence necessary to inform clinical and policy decisions.  Reminding participants that the goal of the think tank is to identify methods and strategies to improve the quality and efficiency of evidence development on the clinical utility and incremental value of emerging cardiac imaging technologies, she asked the participants to give their thoughts on next steps that CMTP or others should undertake.

Dr. Tunis added that it would also be useful to have participants highlight the most important insights or ideas they heard during the meeting concerning the creation of evidence about current or future cardiac imaging technologies.
Dr. Pearson suggested two ideas that are not mutually exclusive.   The first would be to develop a static consensus evidence guidance document designed to help guide the evidence development process starting early in the technology’s development.   The second would be a dynamic process in which CMTP serves as an “honest broker” by convening stakeholders on an annual basis to identify promising cardiac imaging technologies and review needed evidence and related issues. 
Dr. Raff suggested that the most useful next steps would be anything to create more transparency about the evidentiary threshold necessary for reimbursement. 
Dr. Goodman responded by commenting on the difficulties in determining what that evidentiary standard for reimbursement should be.  Thinking of this question from a decision-analytic perspective, the degree of certainty required depends on the magnitude of the potential benefits, harms and costs associated with the technology.   The greater the harms or costs, the higher the level of certainty required to merit reimbursement.   There are other non-quantifiable outcomes that also complicate determining the evidentiary standard.   These can include uncertainty about the underlying biological disease processes, the likelihood that treatment is effective, and the overall opportunity cost to society of reimbursing for the technology.   The latter is particularly difficult to include in these calculations because there is no political mechanism to make trade-offs among most health interventions – for example, tradeoffs between dollars spent for CCTA versus dollars spent childhood vaccinations.   There is no simple way to incorporate these expressions of the value of a technology into the evidentiary framework for CCTA or other imaging technologies.
Dr. Woodard asked whether it would be too idealistic to initiate new efforts to get NIH or Bethesda Naval Hospital to sit down with CMS, FDA, and industry to come to some consensus on the evidentiary standards necessary for reimbursement for particular technologies. 
Dr. Tunis replied that experience suggests it is relatively easy to get these different organizations to sit down to talk about issues of common interest, but it is more difficult to move toward consensus on these evidentiary issues.    Traditionally, CMS and FDA do not have a consistent history working together given their very different missions.   One of the reasons CMTP was created was a belief that government-to-government attempts at collaboration might be more difficult than attempts by a private sector non-profit to bring public and private representatives together. 

Dr. Douglas suggested that one useful contribution would be to quantify the magnitude of the illness burden associated with specific cardiac conditions.  These estimates of disease burden would help guide research priorities and resources into diagnostics directed toward these conditions. 

Dr. Praveen Nadkami from Siemens Medical suggested that the case of CCTA suggests that having some limited reimbursement while a cardiac imaging technology is still in development would help generate needed evidence.  
Dr. Raff spoke in support of this idea, noting that some manufacturers already fund “centers of excellence” to develop clinical experience with new medical devices as they roll them out.   The center of excellence concept could be expanded to charge them with helping to develop the evidentiary standards for reimbursement with transparency for all stakeholders. 
Picking up on the idea of industry as a potential funder of research, Dr. Tunis noted that payers might be willing to fund the clinical costs for necessary studies of the most important technologies if the research is well-prioritized and if they studies are designed to produce actionable information – i.e. information that would further direct the appropriate diffusion and use of the technology. 
Commenting on the possibility of greater use of CED or other limited coverage of technologies in development, Dr. McDonough noted that it may be difficult to identify imaging technologies that could be candidates for these options since they need to be done early enough in the development process to allow the development of evidence.   It is difficult to predict the timing and extent of diffusion of new technologies, and therefore catching them at the right time for CED to be acceptable and useful will require ongoing vigilance. 

Dr. McDonough then suggested that another useful next step would be for Medicare to provide clinical and research consultants with appropriate expertise to help local contractors make coverage decisions.   Ninety percent of coverage decisions are made by local carriers that each has a single medical director.   Because Medicare coverage decisions serve as a guide for other payers’ coverage policies, the small investment in consultants could have a significant impact well beyond the Medicare program.   The government would be a particularly appropriate entity to provide this expertise since it does not have conflicts of interest that other stakeholders have. 

Dr. Tunis thanked everyone for their participation and contributions to the think tank and noted that after CMTP produces a meeting summary and a white paper synthesizing the discussions he is planning to begin a multi-stakeholder effort to develop an initial draft of an Effectiveness Guidance Document focused on optimal study designs for cardiac imaging technologies.   Many of the comments over the course of the day will be extremely helpful in defining critical issues to be addressed in this document.   CMTP would welcome the participation of any of the think tank participants who want to continue to work on this topic. CMTP will be in touch about all of these next steps.

Dr. Brindis added his own thanks, recognizing Dr. Tunis and CMTP for their work in organizing the conference.  He underscored ACC's commitment to improve cardiovascular healthcare for the Nation as exemplified through its development of clinical practice guidelines, expert consensus documents, data standards, performance measures, national registry portfolio, the development of cardiovascular imaging appropriate use criteria, and ACC’s financial  support and volunteer/staff participation in scheduling and participating this think tank.
Dr. Gruman then concluded the meeting by adding her own thanks and by asking think tank participants to send follow-up emails to CMTP (1) taking issue with anything said during the day with which they disagree, (2) identifying important issues absent from the day’s discussions, and (3) providing any additional advice about how CMTP should follow-up on the think tank.  
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10:00 AM-3:00 PM EDT

Renaissance Harborplace Hotel, Baltimore MD

	

	

	

	Agenda Topics
	Led by
Items for Discussion

	Introductions and Meeting Goals

10:00 am-10:15 am


	Jessie Gruman, CMTP, and meeting co-hosts: Institute for Clinical & Economic Review (ICER), American College of Cardiology (ACC), Society for Cardiac Computed Tomography (SCCT), American College of Radiology (ACR), North American Society for Cardiac Imaging (NASCI)
	· Introductions

· Genesis of Meeting: A recent policy discussion on evidence of clinical utility for CCTA    

· Purpose of Meeting: To identify methods and strategies to improve the quality and efficiency of evidence development on the clinical utility and incremental value of emerging cardiac imaging technologies 
· Desired Outcomes: 
1. White paper and issue brief summarizing the discussion, areas of agreement, areas of disagreement, and potential next steps.
2. Specific follow up activities that would build on ideas generated at this meeting

3. Initial ideas on whether/how to begin development of an effectiveness guidance document on cardiac imaging

	Evidentiary Framework for Cardiac Imaging and Diagnostic Tests:  Current Thinking

10:15 am-11:45 am
	Brief presentations and discussion highlighting critical conceptual and methodological issues
	Presentations:

· ICER EBM Roadmap – Steve Pearson

· GRADE Criteria for Diagnostic Tests -- Patrick Bossuyt     

· Report from NHLBI Workshop on Cardiac Imaging Studies – Pam Douglas    

· Report About a New Framework for Evaluation of Diagnostics—James Min

· Framework for thinking about outcomes in diagnostic trials – Manesh Patel



	Working Lunch (box lunches provided): 

What critical issues in the development of evidence for the evaluation of diagnostics does the case of cardiac imaging illuminate?

11:45 am-12:45 pm
	Four pre-assigned breakout groups led by: 

· Dan Berman & Steve Pearson (Group 1)

· Stephanie Chang & Praveen Nadkarni (Group 2)

· Ralph Brindis & Mark Grant (Group 3)

· Sean Tunis & Pam Douglas (Group 4)

Each group should address their assigned questions, providing each participant with the opportunity to contribute to the discussion.


	Questions for discussion:

Group 1

· Under what circumstances are RCTs necessary?  Are there types of hypotheses, diagnostic technologies, or populations for which observational/registry data are useful or sufficient? 

· What is the role of pragmatic trials, adaptive trials, delayed trial design trials, other novel study methods?

Group 2

· What is the relative value of hard clinical outcome data versus intermediate outcomes?

· What role should validated QoL outcome measures play in evaluating a diagnostic test?

· How much quality assurance in the conduct of clinical trials is adequate and/or desirable?  (ie efficacy versus effectiveness) 

Group 3

· What type and how much prognostic value should additional diagnostic testing provide to make it worthwhile? 

· When there are multiple types of tests available for a particular condition, how should various combinations and sequences of the tests be evaluated?
Group 4
· How should improvements in the technology over the time of the trial be dealt with? 

· What guidelines should there be for extrapolating from higher risk to lower risk populations?

· What methods are available to extrapolate information about clinical utility from one specific clinical indication to other related indications?


	Reports from Breakout Groups and Discussion

12:45-1:30 pm
	Jessie Gruman and breakout group leaders
	· What were the one or two most compelling insights, questions, or conclusions to emerge from the group’s discussion?

· What practical steps should be taken to further address these questions and to work through areas of disagreement?



	Policy Issues Surrounding Evidence Development

1:30 pm- 2:30 pm
	Initial reflections by:

Sean Tunis

Marcel Salive

Pam Woodard

Mark Grant

Followed by full group discussion


	· How can policy makers identify the next one or two important cardiac imaging technologies? What are those technologies?

· How should researchers and decision-makers identify the most important questions to answer about these new cardiac imaging technologies?

· What infrastructure is needed to do this research on new cardiac imaging technologies?

· How should the research be funded?


	Next Steps

2:30 pm- 3:00 pm

Adjourn

3:00 pm
	Jessie Gruman
	· What are the next steps in translating the discussion from this meeting into the development of evidence appropriate to evaluate future cardiac imaging technologies?  

· How should the meeting discussion and next steps be captured in written products?   What types of documents should the meeting produce? 

· What other follow-on activities would be helpful in furthering the goal of improving evidence development for emerging cardiac imaging technologies?



	


Appendix B:  Think Tank Participants

Bibb Allen

Birmingham Radiological Group

Joseph Allen

American College of Cardiology

David Atkins

U.S. Department of Veterans Affairs

Wade Aubry

Center for Medical Technology Policy

Elise Berliner

Agency for Healthcare Research and Quality

 

Daniel Berman

Cedars-Sinai Medical Center

Patrick Bossuyt

University of Amsterdam Department of Clinical Epidemiology and Biostatistics 

Jim Bowen

Program for the Assessment of Technologies in Health/ McMaster University

Ralph Brindis

American College of Cardiology

Stephanie Chang

Agency for Healthcare Research and Quality

Manuel Cerqueira

Cleveland Clinic Lerner College of Medicine of Case Western Reserve University Department of Nuclear Medicine

Tony DeFrance

Stanford University; Society for Cardiac Computed Tomography Board of Directors

George Diamond

Cedars-Sinai Medical Center

Pam Douglas

Duke University Division of Cardiology 

Constantine Gatsonis

Brown University Center for Statistical Sciences

Michael Gluck

Center for Medical Technology Policy

Steve Goodman

Johns Hopkins School of Medicine

Mark Grant

Blue Cross Blue Shield Association

Jessie Gruman

Center for the Advancement of Health

DeAnn Haas

GE Healthcare

Doug Hadley

CIGNA

Bruce Hillman

University of Virginia Division of Radiology

Bruce Hillner

Virginia Commonwealth University Department of Internal Medicine

Robert Jesse

U.S. Department of Veterans Affairs

Randee Kastner

Center for Medical Technology Policy

Carrie Kovar

Society for Cardiovascular Computed Tomography

Joao Lima

Johns Hopkins University Division of Cardiology

Leanne Madre

Clinical Trials Transformation Initiative at Duke University

Robert McDonough

Aetna

James Min

Cornell University Medical Center

New York Presbyterian Hospital

Penny Mohr

Center for Medical Technology Policy

Praveen Nadkarni

Siemens Medical

Manesh Patel

Duke Clinical Research Institute Division of Cardiology

Steve Pearson

Institute for Clinical and Economic Review

Gil Raff

William Beaumont Hospital Division of Cardiology

Lawrence Sadwin

Friends of the World Heart Federation

Marcel Salive

Centers for Medicare and Medicaid Services

Mitch Schnall

University of Pennsylvania Division of Radiology

Justine Seidenfeld

Center for Medical Technology Policy

Maurine Spillman-Dennis

American College of Radiology

Sean Tunis

Center for Medical Technology Policy

Danielle Whicher

Center for Medical Technology Policy

Pam Wilcox

American College of Radiology

Kim Williams

University of Chicago, Nuclear Cardiology

Pam Woodard

Washington University Division of Radiology

Janet Wright

American College of Cardiology

Jack Ziffer

Baptist Health South Florida


Appendix C:  Breakout Group Participants

Group 1

Dan Berman  

Steve Pearson

Danielle Whicher*

DeAnn Haas 

Joseph Allen 

David Atkins 

Bob McDonough 

Jack Ziffer 

Patrick Bossuyt 

Pam Woodard 

Manuel Cerqueira 

Group 2

Stephanie Chang 

Praveen Nadkarni 

Penny Mohr*

Janet Wright 

James Min 

Wade Aubry 

Robert Jesse 

Constantine Gatsonis 

Kim Williams 

Leanne Madre 

Joao Lima 

Group 3

Ralph Brindis 

Mark Grant 

Michael Gluck*

Pam Wilcox 

Elise Berliner 

Carrie Kovar 

Doug Hadley 

Jim Bowen  

Mitch Schnall 

Manesh Patel

Maurine Spillman-Dennis

George Diamond 

Group 4

Sean Tunis

Pam Douglas 

Justine Seidenfeld*

Tony DeFrance 

Bruce Hillman 

Marcel Salive 

Bruce Hillner 

Gil Raff 

Bibb Allen 

Larry Sadwin 

Steve Goodman 

*Responsible for taking notes on group discussions

1The co-sponsoring organizations were The Institute for Clinical and Economic Review (ICER), the American College of Cardiology (ACC), the Society of Cardiovascular Computed Tomography (SCCT), the America College of Radiology (ACR), and the North American Society for Cardiovascular Imaging (ASCI).


� Schunemann HJ, AD Oxman, J Bozek et al, “GRADE: grading quality of evidence and strength of recommendations for diagnostic tests and strategies,” BMJ 336 (2008) 1106-1110.


� Pope JH, Aufderheide TP, Ruthazer R, Woolard RH, Feldman JA, Beshansky JR, Griffith JL, Selker HP. Missed diagnoses of acute cardiac ischemia in the emergency department. N Engl J Med. 2000;342(16):1163-1170


� Patel MR, Anstrom KJ,  Eisenstein EL, Brindis RG, Peterson ED, Douglas PS. Patients without obstructive coronary artery disease and stress test results: An analysis from the National Cardiovascular Data Registry. Accepted for presentation AHA 2008 








PAGE  
1

