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M E E T I N G

(8:00 a.m.)



DR. HIRSHFELD:  Good morning, everyone.  I'd like to call this meeting of the Circulatory System Devices Advisory Panel to order.



I'm Dr. John Hirshfeld.  I'm an interventional cardiologist at the University of Pennsylvania, and I'll be chairing the Panel today.



At this meeting, the Panel is going to be making a recommendation to the Food and Drug Administration for the Pre-market Approval Application P010012, Supplement 230, and this applies to the Boston Scientific implantable cardioverter defibrillators based on the recently published MADIT-CRT study.  The Boston Scientific defibrillators are currently indicated for patients with Class III to Class IV heart failure, and this is an application to extend this to a larger population of patients.



If you haven't already done so, please sign the attendance sheets that are on the tables by the doors, and if you wish to address this Panel during one of the open sessions, please provide your name to 
Ms. AnnMarie Williams at the registration table.  If you're presenting in an open public session and have not previously provided an electronic copy of your presentation to FDA, please do so with Ms. Williams.



I note for the record that the voting members of the Panel constitute a quorum as required by 21 C.F.R. Part 14, and I would also like to add that the Panel participating in the meeting today has received training in FDA device law and regulations.



Now, one other thing I'd like to mention at the outset is that, as many of you know, the Sponsor is currently engaged in a recall of its ICD products, and it's important to emphasize that this recall is due to a manufacturing compliance issue and has nothing to do with the scientific question that this Panel meeting will address today.



Today's Panel will examine the manufacturer's proposal to expand the indications for the use of the resynchronization therapy, and this is completely independent of the manufacturing issue, and thus it's important that we don't permit the background of the recall to influence any of our deliberations today.



At this point I'd like to ask our distinguished Panel members to introduce themselves, and we'll start over here.



MR. HALPIN:  Hello, I'm Mike Halpin, and I am the Industry Rep today.  I am the Vice President of Regulatory Affairs with the Genzyme Corporation.



MS. PETERSON:  My name is Carolyn Peterson.  I'm the Consumer Rep today.  I work at Mayo Clinic in Rochester, Minnesota, and my technical background is in exercise physiology and medical informatics.



DR. LASKEY:  I'm Warren Laskey from the University of New Mexico.  I'm Chief of Cardiology there.



DR. DOMANSKI:  And I'm Mike Domanski.  I'm an interventional cardiologist at the National Heart, Lung, and Blood Institute.



DR. WEINBURGER:  I'm Judah Weinburger.  I'm an interventional cardiologist at Columbia Presbyterian in New York City.



DR. SLAUGHTER:  Mark Slaughter from Louisville, Kentucky, and Chief of Thoracic and Cardiovascular Surgery.



DR. SOMBERG:  I'm John Somberg, and I'm from Rush University, Chicago, Illinois.  I'm a cardiologist.



MR. SWINK:  James Swink, the Designated Federal Officer for this Panel.



DR. FERGUSON:  Mike Ferguson.  I'm the Chief of Cardiology at the National Naval Medical Center.



DR. SLOTWINER:  David Slotwiner.  I'm an electrophysiologist at the North Shore-Long Island Jewish Medical Center.



DR. NAFTEL:  I'm David Naftel.  I'm a statistician in the Division of Cardiovascular Surgery at the University of Alabama at Birmingham.



DR. MAISEL:  I'm William Maisel, an electrophysiologist at Beth Israel Deaconess Medical Center.



DR. KELLY:  Patricia Kelly, an electrophysiologist in Missoula, Montana.



DR. LINDENFELD:  JoAnn Lindenfeld.  I do primarily heart failure and heart transplant at the University of Colorado.



DR. YANCY:  Clyde Yancy.  I'm a cardiologist from Dallas, Texas, and Medical Director of the Baylor Heart and Vascular Institute, and my area of interest is heart failure and heart transplantation.



DR. ZUCKERMAN:  And Bram Zuckerman, Director, FDA Division of Cardiovascular Devices.



DR. HIRSHFELD:  Jim, you're on.



MR. SWINK:  Good morning.  I want to read into the record two Agency statements prepared for this meeting, the Conflict of Interest Statement and the Appointment of Temporary Voting Member Statement.



The Food and Drug Administration is convening today's meeting of the Circulatory System Devices Panel of the Medical Devices Advisory Committee under the authority of the Federal Advisory Committee Act of 1972.  With the exception of the industry representative, all members and consultants of this Panel are special Government employees or regular Federal employees from other agencies and are subject to Federal conflict of interest laws and regulations.  



The following information on the status of this Panel's compliance with Federal ethics and conflict of interest laws covered by, but not limited to, those found at 18 U.S.C. Section 208 and Section 712 of the Federal Food, Drug and Cosmetic Act are being provided to participants in today's meeting and to the public.



FDA has determined that members and consultants of this Panel are in compliance with the Federal ethics and conflict of interest laws.  Under 18 U.S.C. Section 208, Congress has authorized FDA to grant waivers to special Government employees who have potential financial conflicts when it is determined that the Agency's need for a particular individual outweighs his or her potential financial conflict of interest.  Under Section 712 of the FD&C Act, Congress has authorized FDA to grant waivers to special Government employees and regular Government employees with potential financial conflicts when necessary to afford the Committee essential expertise.



Related to the discussions of today's meeting, members and consultants of this Panel who are special Government employees have been screened for potential financial conflicts of interest of their own as well as those imputed to them, including those of their spouses or minor children and, for purpose of 18 U.S.C. Section 208, their employers.  These interests may include investments; consulting; expert witness testimony; contracts/grants/CRADAs; teaching/speaking/writing; patents and royalties; and primary employment.



For today's agenda, the Panel will discuss, make recommendations, and vote on the pre-market application for the cardiac resynchronization therapy defibrillators, CRT-Ds, sponsored by Boston Scientific Corporation.  The Sponsor is seeking expanded indications for their CRT-Ds to include patients with low left ventricular ejection fractions less than or equal to 30 percent and wider QRS greater or equal to 130 milliseconds who are New York Heart Association Class II ischemic or non-ischemic etiology or New York Heart Association Class I ischemic etiology.  This is a particular matters meeting during which specific matters related to the PMA will be discussed.



Based on the agenda for today's meeting and all financial interests reported by the Panel members and consultants, no conflict of interest waivers have been issued in accordance with 18 U.S.C. Section 208 and Section 712 of the FD&C Act.  A copy of this statement will be available for review at the registration table during this meeting and will be included as a part of the official transcripts.



Michael Halpin is serving at the Industry Representative, acting on behalf of all related industry, and is employed by Genzyme Corporation.



We would like to remind members and consultants that if the discussions involve any other products or firms not already on the agenda for which the FDA participant has a personal or imputed financial interest, the participants need to exclude themselves from such involvement and their exclusion will be noted for the record.  FDA encourages all other participants to advise the Panel of any financial relationships that they may have with any firms at issue.



I will now read the Appointment to Temporary Voting Status.



Pursuant to the authority granted under the Medical Device Advisory Committee Charter of the Center of Devices and Radiological Health dated October 27th, 1990, as amended on August 18th, 2006, I appoint the following individuals as voting members of the Circulatory System Devices Panel for the duration of this meeting on March 18th, 2010:  Dr. David Slotwiner, Dr. Michael Ferguson, Dr. John Somberg, Dr. Clyde Yancy, Dr. William Maisel, Dr. Mark Slaughter, Dr. Patricia Kelly, and Dr. Warren Laskey.



For the record, these individuals are special Government employees who have undergone the customary conflict of interest review and have reviewed the material to be considered at this meeting.



In addition, I appoint John Hirshfeld, M.D., to act as temporary Chairperson for the duration of this meeting.



This was signed by Jeffrey Shuren, M.D., J.D., Director for the Center of Devices and Radiological Health, and dated March 17th, 2010.



Before I turn the meeting back over to Dr. Hirshfeld, I'd like to make a few general announcements.  Please make note of these.



Transcripts of today's meeting will be available from Free State Court Reporting, Incorporated.  Their telephone number is (410) 974-0947.  Information on purchasing videos of today's meeting can be found on the table outside of the meeting room.  



Let me take the moment to introduce our FDA press contact, Peper Long.  She's standing on the side over here.  I would like to remind everyone that members of the public and press are not permitted in the Panel area at any time during this meeting, including breaks.  If you're a reporter and wish to speak to FDA officials, please wait until after the Panel meeting has ended.



In order to help the transcriber identify who is speaking, please be sure to identify yourself each and every time that you speak.  And, finally, as a courtesy to those around you, please silence your electronic devices if you have not have already done so.  Thank you very much.



DR. HIRSHFELD:  Okay, Dr. Danica Marinac-Dabic, who is the Director at the Division of Epidemiology, will provide a post-market update.  
Dr. Marinac-Dabic, please begin your presentation.



DR. MARINAC-DABIC:  Good morning, Dr. Hirshfeld, Dr. Zuckerman, and distinguished members of the Panel and audience.  I'm Danica Marinac-Dabic.  I'm the Director of the CDRH's Division of Epidemiology.  The Division of Epidemiology is a unit with CDRH's Office of Surveillance and Biometrics, and we are in charge of the review and oversight of all FDA-mandated post-market studies.  We also are in charge of the design and conduct of independent epidemiologic studies conducted in the device arena as we are building evidenced-based regulatory science within our Center for Devices and Radiological Health.



A post-approval study is a clinical study, or any other investigation that is required in an approval order, to gather specific information to address precise study objectives.  We also know the post-approval study as condition-of-approval studies.



These studies are imposed by order under the authority of Section 513 of the Federal Food, Drug and Cosmetic Act, and it's also added by the FDA Modernization Act and the post-approval requirement regulation as listed on this slide.



So FDA may impose post-approval requirements at the time of the approval of the PMA or by regulation subsequent to approval, and these requirements may include continuing evaluation and reporting on the safety, effectiveness, and reliability of the device for its intended use.  The post-approval studies can gather essential post-market information for which the 
pre-market clinical trials are not designed to address.  For example, we can get important long-term performance for medical devices, including effects of retreatments and product changes.  Also, as products enter real-world use, we can gather essential information about how the devices perform in a broader patient population and when the device is starting to be used in community types of hospitals outside of the clinical trial setting.



Post-approval studies are also suitable to assess the effectiveness of the training programs in the post-market setting.  In addition, very often we design these studies to assess the performance of medical devices in certain subgroups that have not been properly represented in the pre-market clinical trials.  We can look, as I said, at all the outcomes of concern, including safety and effectiveness.



And we do understand the value of these post-approval studies.  They evaluate medical devices as they enter a real-world utilization.  They can also contribute to better design of pre-market studies because we feed back the information from the post-market studies to our pre-market colleagues as we work with them as members of the pre-market review team.  Also, post-approval studies can provide infrastructure for nesting the pre-market clinical trials, especially if we're talking about application of the registries as an infrastructure for conducting the post-market study.



Post-approval studies can also detect the real-time signals that are often actionable, and we try to use the information coming from the post-market studies in a real-time setting, not always waiting for the final results of the post-market study.  But if we detect a signal, sometimes we require the labeling changes even as the study is progressing.



And, finally, in terms of our internal, independent research in the post-market setting, these post-approval studies help us identify whether there's overarching regulatory science needs for which sometimes FDA has to step in and provide the research dollars in order to get some of those questions answered.



I know that many of you have already heard some of the chronology of the recent changes in the post-approval setting of CDRH, but I would like to spend a minute to actually give you an update again and, if there are any new Panel members, to learn about this.



In 2005 the CDRH had transferred the oversight of the post-approval studies program to the Office of Surveillance and Biometrics.  Essentially, prior to 2005, the CDRH did not have a consolidated post-approval study program.  Those post-approval studies had been reviewed by the pre-market review divisions, and in 2005 the program was created and oversight was transferred to the Office of Surveillance and Biometrics.



Since then we began raising scientific rigor of post-approval studies, meaning that we started insisting on clear objective hypotheses in those studies.  We insist on comparison groups.  We wanted to make sure that there are clear timelines when the study is ordered so that we can have measurable standards by which we are going to assess the progress of the study.



In 2006 we developed and instituted the tracking system, and we currently track all our post-approval studies that had been initiated post-2005.



In 2006 we issued a guidance document.  This guidance document has been updated twice since that time, and we are very much listening to all the stakeholders and updating this document periodically in order to provide better information to industry on how to plan and design the post-approval studies.



In 2007 we created the public website that contains all the information that we can share with the public, at this point, on those ongoing post-approval studies.



In 2007 we instituted these routine updates to the Advisory Panel members because we wanted to make sure that you, the Panel members that are very critical in our regulatory review process and sometimes suggest the post-approval studies to be conducted, also know what the status of those studies are and how the studies are progressing.



In 2008 we initiated a pilot when we started having the BIMO inspections of post-approval studies.  So every year we prioritize, along with our colleagues at the Office of Compliance, what are those post-approval studies that need to be inspected.



In 2008 we started increasing the focus on infrastructure building, primarily being engaged in the development and facilitation of registries to study post-market performance of medical devices.



And in 2009 we started investing resources into methods development and trying to come up with innovative methodological approaches to share with our colleagues from industry, how to design better post-approval studies and how to use more innovative methodological approaches to address our post-market questions.



So this is the link to our website, and this is how the website looks like.  This database is linked to the PMA database, and as you can see, you search by the applicant number, the application name, device name, medical specialty, and also there is a brief summary taken from the post-approval ‑‑ taken from the approval order describing the post-approval study requirements.  And also in the last column you can see that there is an assessed progress of the study, both in terms of the reporting requirements and also the actual progress of the study.



We also invest a lot of time and effort in outreach efforts, and these are just some examples from last year.  In June we held the implementation strategies for a post-approval study workshop.  That was very well attended, and we received a lot of very positive feedback and very constructive criticism on a post-approval study program that we tried to implement some changes.



I believe that that report is coming out within the next 10 days.  We already completed the report, but we're just adding some additional information in terms of what we have done based on the implementation strategies workshop that was held in June.



Then in September we had the methodological approaches for a post-approval studies workshop, again geared toward exploring various aspects of how post-market questions can be addressed and how we can extract the best data out of sometimes not good data sources.



Now, I would like to spend some time to give you a context, you know, also in terms of how the landscape has changed.  As you can see, from 2005, out of 10 panels or 9 panels, we had only one epidemiology presentation focused on post-approval studies during the panel presentation.  And then, as you can see, after that, you know, practically at every panel there is a discussion and the presentation about the post-approval study.



On this slide it is shown the number of approved original PMAs and panel track supplements.  What you see in blue is the number of those submissions that have been approved, and what is in red, approved post-approval studies.



As you can see, we do not always ask for a post-approval study, but when we ask for a post-approval study, we ask for more than one, typically.  And, you know, for example, in 2009 there had been 14 submissions approved.  We actually ordered 21 post-approval studies.  And most of these studies are progressing fine.  Approximately one-fifth of our studies are not having adequate progress, and most of the time there are enrollment issues or sometimes follow-up reasons why these studies are not progressing, and we are working very diligently with companies to make sure that we put their progress on track.



Now, how the cardiovascular devices post-approval studies are doing.  So this is, again, the slide that represents how many of PMAs and panel track supplements have been approved from the field of cardiovascular devices from 2005 to actually March of this year.  And again you can see that not always a post-approval study is required, but if there is a need for a post-approval study, we sometimes ask the company to address specific questions by conducting more than one post-approval study.  And this is represented on this slide.



Again, this is showing that most of the studies are having progress, adequate.  There are still eight studies with progress, inadequate, and these are the ones that we spend a lot of time to try to find what are the specific reasons and try to tailor our advice to the companies to address those obstacles.



In addition to these FDA-mandated post-approval studies, as I said, there's a huge amount of other efforts at CDRH that is geared toward building this evidence-based regulatory science within the CDRH, and namely through the FDA-sponsored studies and participation through the Sentinel Network and methods development, in order to apply best principles of evidence-based medicine, comparative research, comparative effectiveness research, and design of innovative analytical approaches to address post-market questions.



In particular, during the last couple of years we have spent a tremendous effort in participating in registry efforts in various arenas and recognizing that these registries can help us address these post-market questions in a more efficient way, sometimes, than new post-approval studies specifically designed for this particular question.



And I'm not going to go into a lot of details here, but if you can see, the role of FDA in registry efforts can range from using existing registries for post-approval studies such as ‑‑ an example is an INTERMACS registry that we use to address a specific study question.  We are also very engaged in facilitating the new registry development, and from the cardiovascular arena, these two registries here are listed.  We're part of the committees that are working with clinical communities of the American College of Cardiology, Heart Rhythm Society, and STS in the development of the Atrial Fibrillation Registry.  And certainly we have other examples, such as here, we are part of IMPACT registry development through ACC as well.



We also use existing registries for discretionary studies, and we have done a number of studies using the data coming from ICD registry, also from STS registry, linking the data that are gathered through the Society of Thoracic Surgeons registry, linking them with the administrative billing data to obtain the longitudinal follow-up, for example.



And we are also exploring registry capabilities.  We have a couple of ongoing projects with Dr. Fred Resnic on active surveillance and applying the delta software that he had developed to look for applications in the surveillance of cardiovascular devices.



And, finally, we are embarking on a huge endeavor in terms of trying to synthesize the information that comes from various data sources, such as pre-market data, administrative hospital discharge, billing data, also registry data and outside-of-U.S. registries as well, and published clinical trials, making sure that we develop these models and quantify the prognostic ability of those models to address post-market questions.  This is a big evolving project, and I think, you know, I'm going to, in future meetings, give you an update on how this is progressing.



And, finally, this is my last slide.  I would like to share with you an exciting new initiative that is coming from CDRH, which is the development of the Medical Device Epidemiologic Network, or short, MDEpiNet, which is going to be a formal collaborative relationship between the CDRH and leading academic centers, and again, based on the principles of evidence-based medicine, and we're creating and applying this evidence-based regulatory science through this formal infrastructure building.



We're having a public workshop on April 30th, and I believe that the Federal Register notice is about to come out this week.  And this is going to be, again, an effort to leverage the knowledge that we have inside our center with formal collaborations with our leading centers from academia to focus on addressing the gaps in methodologies for studying medical devices.  



I thank you very much for your attention, and I wish you a productive day.  Thank you.



DR. HIRSHFELD:  Thank you, Dr. Marinac-Dabic.



We are now going to move to the Sponsor's presentation for the MADIT-CRT application.  I'd like to remind all the public observers at this meeting that while the meeting is open for public observation, public observers may not participate except at the specific request of the Panel.  I'd like the Sponsor to introduce their individual speakers, and we've allocated 60 minutes for your presentation.



DR. STEIN:  Great, thank you very much.  Good morning.  I'm Dr. Kenneth Stein.  I'm the Senior Vice President and Chief Medical Officer for Cardiac Rhythm Management at Boston Scientific.  I would like to thank the Panel for giving us the opportunity to present the results of the MADIT-CRT trial today.



This is a list of the Boston Scientific panel attendees, including the members of the MADIT Executive Committee and the clinical trialists involved in running the MADIT-CRT clinical trial.



Our agenda today, I'll begin by giving a brief background on the regulatory history of the trial and the rationale for conducting the trial.  At that point Dr. Arthur Moss, the principal investigator in the trial, will present an overview of the study design and discuss the demographic characteristics of the patients enrolled into the trial.  Professor Jack Hall, from the University of Rochester, will discuss the statistical design of the trial, with particular attention to the role of adjustments due to the sequential interim analyses of the data.



Dr. Moss will then present the primary effectiveness results of the trial.  Dr. James Daubert will discuss the safety results of the trial.  I'll make a few concluding remarks and give some of our perspectives regarding the issues that FDA has asked the Panel to specifically consider in terms of interpreting the trial results.  And then Dr. Moss will conclude with some remarks on the clinical relevance of the trial.



By way of introduction, as the Panel members know, heart failure represents a significant health concern.  Heart failure events are associated with a fivefold increase in mortality in the ensuing five years.  In the currently indicated patient population, cardiac resynchronization therapy with defibrillator, CRT-D, has been demonstrated to reduce mortality and hospitalizations, to improve symptoms, and to improve exercise capacity, and as a result, CRT-D is currently indicated by FDA for the treatment of patients with severely reduced systolic function, a left ventricular ejection fraction less than or equal to 35 percent, a wide QRS, a QRS duration of least 120 milliseconds, and moderate to severely symptomatic congestive heart failure, that is, New York Heart Association functional Classes III and IV, despite treatment with optimal medical therapy.



Again, as Panel members know, a CRT-D system consists of a pulse generator, a right atrial pacing lead, a right ventricular defibrillation and pacing lead, and then the incremental feature unique to the system is the placement of a left ventricular pacing lead.  We'd emphasize that all of the products implanted in the MADIT-CRT trial were previously approved for use by FDA in patients with moderate to severe heart failure.



The rationale for undertaking the trial is as follows.  Currently, patients with severe left ventricular dysfunction, a wide QRS complex, who have asymptomatic or only mildly symptomatic heart failure are indicated for prophylactic ICD therapy without cardiac resynchronization therapy.  And although ICD therapy is highly effective for the prevention of sudden cardiac arrest, it does not slow the progression of heart failure.  But progression of heart failure in these patients is associated with increased mortality and is associated with diminished quality of life.



Retrospective analyses of CRT-D in New York Heart Association Class I to II patients have previously reported improvement in echocardiographic variables, suggesting a potential role for CRT-D earlier in the disease process.  And, accordingly, we undertook MADIT-CRT to determine whether early intervention with CRT-D in patients with asymptomatic or mildly symptomatic heart failure could slow the progression of heart failure in this patient population.



I'll briefly review the regulatory history of the trial for you.  In November of 2003, a pre-IDE was submitted to FDA, the IDE was approved in October of 2004, and enrollment in the trial began in late December 2004, with the first randomized implant occurring in early January of 2005.



Enrollment of the target population was completed in April of 2008, and in June 22nd, 2009, the trial was terminated after an effectiveness boundary was crossed and the primary analysis was performed.  The results of that analysis were presented at the European Society of Cardiology as a late-breaking clinical trial.  In September of 2009, the results were published online in the New England Journal of Medicine at that time, and the results were formally published in the Journal October 1st of 2009.



In December, Boston Scientific submitted a PMA application to FDA.  As part of the PMA process, FDA did request a data update beyond the June 22nd closure date of the study, so we have also completed an analysis of the data as of December 31st, 2009.  That analysis was submitted to the Agency on March 4th, but I want to emphasize, today's presentation is based on the June 22nd, 2009 dataset.



Based upon the population studied in the MADIT-CRT trial, as well as the results of the trial, we propose that the indications for Boston Scientific's CRT-D devices would be expanded as follows:  that Boston Scientific Cardiac Resynchronization Therapy Defibrillators, CRT-D, are indicated for patients with heart failure who receive optimal pharmacologic therapy for heart failure and who meet any one of the following conditions:  having moderate to severe heart failure, New York Heart Association Class III or IV, with an ejection fraction less than or equal to 35 percent and a QRS duration greater than or equal to 120 milliseconds.  And that's the current indication as it exists.



But, in addition, we would introduce these two patient populations who were studied in the trial:  patients with mild heart failure, New York Heart Functional Class II, with an ejection fraction less than or equal to 30 percent and a QRS duration of at least 130 milliseconds; or asymptomatic heart failure, New York Heart Class I, of ischemic origin, again with an ejection fraction of less than or equal to 30 percent and a QRS duration of greater than or equal to 130 milliseconds.



At this point I'm going to invite Dr. Arthur Moss, who's the principal investigator of the MADIT trials, including MADIT-CRT, to present an overview of the study design.  Dr. Moss.



DR. MOSS:  Thank you.  Good morning.  I'm Dr. Arthur Moss, Professor of Medicine and Cardiology at the University of Rochester School of Medicine and Dentistry.



With regard to potential conflicts of interest, Boston Scientific provides a grant to the University of Rochester to conduct the MADIT-CRT trials.  I myself have no involvement in any device company boards of trustees.  I have no stock or stock options in any device company.  And as of 
November 2008, I have stopped taking any honoraria for speaking engagements from Boston Scientific.



It's my particular privilege to present this information this morning on behalf of the MADIT Executive Committee as well as the Core Laboratories associated with this trial.



So the primary hypothesis for the trial.  We hypothesized that CRT-D would reduce the risk of combined endpoint, a combined endpoint of all-cause mortality or heart failure event, whichever comes first, when compared to ICD only in patients with asymptomatic or mildly symptomatic heart failure, that is, New York Class I or II, with left ventricular dysfunction, with an ejection fraction more severe than what had been previously utilized in the prior trials, that is, with an ejection fraction of less than or equal to 30 percent, and a wide QRS complex, wider than the 120 milliseconds.  We used a cutoff of 130 milliseconds or more.



Heart failure events were defined in terms of signs and symptoms of heart failure with decongestive treatment involving intravenous therapy in patients who were managed on an outpatient setting or augmented intravenous or oral therapy during in-hospital stay.



There was a prespecified secondary endpoint, and that was to evaluate the effects of CRT-D, relative to ICD, on the patient-specific rates of recurrent heart failure events over the full study period.



The study design was designed to detect at least a 25 percent reduction in the risk of the primary endpoint, heart failure or death, whichever comes first.  Using a Wang-Tsiatis group sequential design, we utilized 95 percent power at a two-sided significance level of five percent, and the sample size requirement was 1820 patients.  This was a randomized controlled trial.  We randomized patients on a three-to-two basis to CRT-D to ICD, and the patients in enrollment were stratified by clinical center and ischemic status.  The data were all analyzed on an intention-to-treat basis.



When the study was designed in 2004, it was determined that double-blinding would be impractical, if not impossible.  Patients are issued ID cards indicating the type of device, ICD or CRT-D.  The physicians and the data coordinators taking care of the patients would be programming devices and evaluating 12-lead electrocardiograms where it would be obvious whether the patients was receiving biventricular pacing or no pacing, and thus the healthcare professionals would also know the randomized treatment.  The patients were cared for by a variety of physicians, not just the electrophysiologists, but primary care physicians and heart failure physicians.  And almost always an electrocardiogram is taken as part of that, and it was felt that the diagnosis of whether the patient was randomized to ICD or CRT-D would be obvious to all physicians and coordinators taking care of the patient.



However, we tried to mitigate bias as best we could.  As an alternate to double-blinding, steps were taken to mitigate the bias, similar to other CRT studies such as COMPANION and CARE-HF, with an external committee.  The external committee, there was monitoring, first of all, of 100 percent of all hospitalizations and heart failure events to ensure that all events were submitted to the Heart Failure Events Committee.  All hospitalizations and heart failure events, regardless of cause, were reviewed.



The Heart Failure Events Committee members were blinded to the patient's randomized therapy.  Additional information that might reveal the blind were redacted from the review documents, including ECG interpretation, chest X-rays, and prior heart failure events.  To my knowledge, there was total and complete blinding by the Heart Failure Events Committee during this study.



The inclusion criteria included New York Class I or II in ischemic heart disease and New York Class II in non-ischemic heart disease for at least three months prior to entry.  Therefore, all the patients met the current indications for ICD therapy.  The patients also had to have optimal pharmacologic therapy, beta blockers, ACE/ARBs, and statins in ischemic patients, unless not tolerated or contraindicated.



The left ventricular ejection fraction was set lower than the 35 percent for the current indications in Class III or IV, that is, it was set at less than or equal to 30 percent.  The QRS duration was also set at a more severe cutoff of 130 milliseconds or more.  The patients had to be in sinus rhythm at the time of enrollment, and all the patients had to meet the AHA/ACC guideline indication for an ICD device.



The main exclusion criteria included any patients who had an implanted pacemaker, ICD, or CRT device, any patient who had a current indication for CRT.  Patients with atrial fibrillation within one month of entry were excluded, but patients who had paroxysmal atrial fibrillation at some time in the past were acceptable for entry.  New York Class III or IV patients within the three months of entry were excluded from consideration, although patients with Class III or IV more than three months before were potentially available for enrollment.  And patients who had bypass surgery, percutaneous coronary interventions, or a mild cardial infarction within three months of entry were excluded.



This is a brief flow of the trial.  The patients were screened for enrollment.  They were given the confirmatory testing, and then the baseline evaluation was carried out.  And following approval that the patients met the criteria for enrollment, the patients were randomized in a three-to-two ratio to CRT-D versus ICD, and then the patients were implanted.  The patients were given a one-month follow-up visit reevaluating exactly the function of the unit, et cetera, and then they were followed on a quarterly basis thereafter until termination of the trial or if the patients were censored for any number of reasons



The evaluation at baseline and at one year included an echocardiogram with volumes and ejection fraction obtained; evaluation of New York Heart classification; the quality of life using the Kansas City and the European formats; a six-minute walk test; and a BNP that was obtained only on U.S. patients.



The study was and data were managed, and management involved data reporting and center communication to the University of Rochester, where we have the coordination and data center.  So all of the data flowed into the University of Rochester.



Overall study guidance and leadership was run by the Executive Committee, 14 members of the Executive Committee.  The data were reviewed.  There was adjudication of all potential heart failure events, including all hospitalizations, and this was done by the heart failure ‑‑ that committee, as I mentioned, were blinded.



Adjudication of deaths, in terms of the morality endpoint, was done by a separate mortality review committee and categorized patients as cardiac or non-cardiac death, and within cardiac, in terms of sudden and non-sudden death, according to standard prespecified criteria.



The main study outcome at prescribed intervals was evaluated by the independent Data and Safety Monitoring Board.  That had absolutely no connection with the study program or the investigators, that is, the Executive Committee or any of the investigators.  The outcome related to some tertiary endpoints that involved a series of Core Laboratories, including the Echo Core Laboratory, the Interrogation Device Core Laboratory, the Electrocardiographic Core Laboratory, and the Blood Core Laboratory.  Site monitoring and compliance was performed by Boston Scientific.



The study management is provided in this slide.  You can start at the center, where you see the University of Rochester and the Coordinating and Data Center.  The information was provided into that.  Where you see, around eleven o'clock, the Data Safety Monitoring Board information was provided completely blinded to ‑‑ that is, none of the investigators, including myself, in Rochester knew any information about the information that was provided at the Data Safety Monitoring Board.



There was the Executive Committee that related to the University of Rochester.  And then, as you see going to the right, there was external consultants available if any problems developed.  The Executive Committee was connected to the University of Rochester really through myself.  And then, as you see below, at six o'clock was the Sponsor, Boston Scientific, who related to the FDA and also to the investigative centers.  And so this is ‑‑ and then there are the Core Laboratories off at around nine o'clock.  So this gives you an overview of the arrangements.



Now, in terms of the patient characteristics, 1820 patients were enrolled exactly as prespecified.  They were randomized and followed for an average of 29 months per patient.  This involved 110 investigational centers in the United States, Canada, Europe, and Israel, with the patients enrolled from the United States making up about 70 percent of the total enrollment.  All of this information is obviously presented in the New England Journal article, and I'll just highlight a few of the particular issues.



There was absolutely a very good balance between the two treatment groups.  I just want to highlight that 71 percent of the patients had ‑‑ or 70 percent had left bundle branch block conduction disturbance.



In terms of the breakdown of the New York class and ischemic and non-ischemic, let's start with New York Class II non-ischemic.  They made up 45 percent of the patients.  The remaining 55 percent of the patients were of ischemic origin, and these were dominated by the New York Class II.  Overall, there was about 14, 15 percent, or 15 percent on average, of the New York Class I patients in this, and it was New York Class I ischemic in this clinical trial.  There were no New York Class I non-ischemic patients.



The left ventricular ejection fraction averaged 24 percent from the enrolling centers, and you can see the left ventricular volumes and left ventricular diastolic volume and systolic volume and the history of atrial fibrillation, once again highlighting that about 11 or 12 percent had a history of atrial fibrillation in the past.



This relates to the medications, and this is important, that 73 to 76 percent of the patients were on diuretics.  The angiotensin converting enzyme inhibitor was present in 77 percent, angiotensin receptor blocker in 20 percent of the patients, and ACE or ARBs were ‑‑ 96 percent of the patients were being treated with ACE or ARB medication.



Beta blockers were utilized in 93 percent of the patients, and that if you take a look at the percentage of patients who were on beta blockers combined with ACE or ARBs, that you're talking in the 89 percent range.  So we feel that the patients were very well managed with regard to pharmacologic therapy in the prevention of heart failure.



If we look at the patient flow, as I said, the 1820 patients, a three-to-two randomization of 731 patients to 1,089 patients, if we look at the number of patients or the percentage who withdrew prior to implant, you see that there were three percent in the ICD group and one percent in the CRT-D group, or 19 versus 10 patients.



Those patients who were implanted with a CRT-D, it was 95 percent of the patients allocated to the CRT-D group and less than one percent allocated to the ICD group.  These were the crossovers, obviously.



Those implanted with ICD is exactly the reverse.  It was 97 percent in the ICD-allocated group that had an ICD and four percent in the CRT-D group, that is, allocated to the CRT-D group, had an ICD.  No device was implanted in just one patient in the CRT-D group.  So this is a brief overall summary of the breakdown.



I would now like to ask Professor Jack Hall to give a brief overview of the statistical design for the interim analyses.



DR. HALL:  Good morning.  I'm pleased to have this opportunity to present some of the information about the interim analyses and the various significance levels and p-values.  Actually, this little segment was inserted at the special request of the FDA, who thought it worthwhile to clarify some issues.  The study design for this study ‑‑



DR. ZUCKERMAN:  Excuse me, Dr. Hall, just for the sake of completeness, can you indicate your COI?



DR. HALL:  Oh, of course.  Pardon me, pardon me.  I'm rushing into what I'm really interested in.



(Laughter.)



DR. HALL:  No conflicts of interest.  I have neither direct income from any device company nor stock in any device company.  Of course, I've received some support through the University of Rochester for grants for doing this study, grants from Boston Scientific.



So now, yes, interim monitoring.  This is one of many standard designs for so-called group sequential designs that are popular and utilized in most big studies today.  This is a very conservative design.  We did plan for a total number of as many of 20 analyses, 19 interim, one final, if it comes to that.



But it's very difficult to reach a statistical significance early, very difficult, in that you have to have very strong evidence.  The plotting, as indicated here, we've just plotted it by analysis number and those analysis numbers are equally spaced on what we call a statistical information scale.  It's essentially counts of events.  Counts of events really play the role in survival analysis.  The counts of patients do in many of the studies.



What's plotted on the vertical axis is the famous log-rank statistic.  It's just a sophisticated measure of how those events are distributed between the two arms of the trial.  And so a positive value on the log-rank statistic says the balance is in favor of the CRT arm of the trial.  The negative values would be that the balance between the two accumulation of events is in favor of the ICD only.  Only if you get to the 20th analysis does this design allow a conclusion of there's really no statistical significant difference between these two devices.



At the final trial you could also make a decision in the other directions, of course.  If you were above that upper boundary there at the 20th analysis or below it on the other end, you would, at that 20th analysis, still claim statistical significance, and indeed only if you've got that far could you possibly have a p-value as ‑‑ but still with significance, a p-value of about 05.  All earlier stopping leads to a much, much smaller p-value.  I've just indicated two or three of them here.  If you worked your way along this analysis, one, two, three, four, five, five, six, seven, eight, ten ‑‑ whoops, we've jumped over the boundary, and there you can see, or maybe you can, I can't, the statistical significance at that time would be 0039, very significant results if you stop that early.  It's the stopping early that's part of the significance and the boundary, how far over the boundary you get, adds some additional statistical significance.



Let's turn to the actual results of this trial.  As you see at the first analysis there, very few events to evaluate at that time and they were well balanced between the two arms of the trial; a second analysis, looking now slightly in favor of the CRT-D and so on; eighth analysis, whoops, it's getting close; and at the ninth it not only hits the boundary, it slightly crosses it.  If it had landed right on the boundary at that time, the p-value would've been 0039.  Slightly over, p-values slightly smaller, 0034.  We just report 003.  Those fourth digits are pretty meaningless.



Incidentally, it's only the DSMB, whoever saw this chart.  I never saw it until the trial was over, no one in the Executive Committee or in the management of the study.  And I should also announce that every one of these p-values or significance levels that I'm talking about take into account this design, that there are 20 potential analyses.  Every p-value is what's come to be called in the medical literature an adjusted p-value.  It makes you think you calculated a p-value and then you moved it a little bit.  That's not what we do.  We just calculate it correctly in the first place, in a way that takes into account the fact that there are all of these earlier boundaries, possible possibilities of crossing boundaries, but that they weren't crossed.



And then we had a prespecified methodology published in the literature, well-respected journals in methodology and the statistical literature, to accommodate a bit of late data, late data, still events that happened before June 22nd, but they hadn't been adjudicated yet when the DSMB met for their ninth analysis.  And also patients had a little extra follow-up by then, too, follow-up prior to June 22nd.  And so then we get an additional point, and it shot up quite a bit farther, leading finally to a p-value of less than 001.



People often hear that, well, p-values are biased if you have all of these interim analyses.  The p-values I'm talking about are not the biased ones.  The biased ones would be those if you ignored the fact that you've done all of these earlier analyses.  We didn't compute that.  We were asked to compute it, so we did.  It would've been 002 at the boundary.  So yes, it would be biased; 003 is the correct computation.



Similarly with hazard ratios for the primary event, it's a sophisticated computation, trivialized by modern software, that allows you to estimate the hazard ratio, taking into account all of these earlier analyses.  That's the one we reported.  That's the one we put in the New England Journal.



We were asked, well, what would it have been if we just did it ignoring ‑‑ in a naive way, ignoring all of these others?  Well, it differed by almost one unit in the second decimal place.  And so in this particular study, there's very little bias even if we'd done analyses in a very crude way.  We didn't do them in a crude way, but very little.



However, when you do get all sorts of secondary analyses, there are a few limited methods in the statistical literature to make some adjustments to adjust for the fact that the primary analysis had to be adjusted.  They simply aren't worthwhile when there's virtually no adjustment in the primary analysis.  And so they were not done in this study and don't need to be done to the extent of even those that might've been feasible.



Whoops, wrong button.  Here we go.  So the statistical significance of the primary results of this trial is p equals 001.  That was the prespecified methodology, every bit of it, the design, the stopping rule, the assimilation of the lagged data at the end.  And so these are really highly statistically significant results.



And as I said, the hazard ratio and confidence interval for the primary endpoint have been likewise adjusted.  The adjustment is just a minor bit in maybe the second, almost certainly the third, significant figure.  All of this was prespecified in the protocol.



I'd like to turn it back now to Dr. Moss, who's going to detail or summarize the various effectiveness results that resulted after the stopping of the trial.



DR. MOSS:  Thank you.  Terms of the effectiveness.  This is the primary graph that we presented in the October New England Journal publication, and on the bottom axis is the time after randomization, and here is the survival free of heart failure or death, and you can see the separation of the CRT-D from ICD only.  The hazard ratio is 0.66, and as Professor Hall just pointed out, the p-value is less than .001, and the confidence interval for the hazard ratio does not overlap 1.  With the .66 hazard ratio we're talking about a 34 percent reduction in the risk of the primary endpoint at any point in time, one week, one month, one year, three years.  The primary effectiveness endpoint was achieved.



If we look at this a little bit more specifically here, on a graphic display is the hazard ratio for the primary endpoint.  The circle is the specific hazard ratio, which was .66, and what we have here is the hazard ratio of 1.  Anything less than 1 is beneficial in terms of the CRT-D relative to ICD, and anything greater than 1 goes in the other direction.



Because we met the primary endpoint, we were then able to look at subgroups in terms of the endpoint subsets.  And here is just looking at heart failure event; the hazard ratio was .58.  So to be effective, the primary endpoint, heart failure or death, was dominated by the effect of the reduction in heart failure events.  And then we were able to look at all-cause mortality, not mortality after a first heart failure event, but all-cause mortality anytime in the following enrollment.  And the hazard ratio is essentially 1.01, no significant difference.  And so there was no reduction in mortality for the overall total population in MADIT-CRT.



If we look at the secondary endpoint, which was related to recurrent heart failure events, we looked at it in two different ways, one relating to the number of heart failure events per 100 patients and the other the number of heart failure events per 100 patient-years.



And the results are very, very similar, as you can see, that the CRT-D had a very meaningful reduction and significant reduction in recurrent heart failure events, and the hazard ratio, computed hazard ratio, is 0.67, almost identical to the first heart failure event.  And so the p-value is also, in this case, equal to 0.001, so that we reduce not only first heart failure events but recurrent heart failure events.



The tertiary endpoint for all-cause mortality, here is the plot and you can see the two ‑‑ the lines of the Kaplan-Meier really superimposed, and the actual death rate occurred in 6.8 percent of the patients in the CRT-D arm and slightly more, 7.3 percent, of the patients in the ICD group.  But the reason the hazard ratio is essentially 1 is because of the time occurrence of these events, and this is what ends up with a hazard ratio of 1.01, no significant difference between the two treatment groups with regard to total all-cause mortality.



If we look at now some of the tertiary endpoints, which we did and were all prespecified ‑‑ and the reason for this was that there had been some studies carried out in animal studies that the cardiac resynchronization might be pro-arrhythmic.  And so the interrogation laboratory that had all of the interrogation disks was run by Dr. Paul Wang at Stanford, and he analyzed the occurrence of documented VT episodes in both the CRT-D arm and the ICD arm, and you can see they were similar but, if anything, slightly less in the CRT-D arm than the ICD arm.



And then when he looked at ventricular fibrillation documented events at any time during the course of the study, that you can see that once again the CRT-D arm had fewer of these events than the ICD, once again, not statistically significant.  If you combine VT or VF, it still comes out roughly in the same hazard ratio and is not significant.  But there is certainly a trend to less arrhythmic events and no indication that there is a greater number of pro-arrhythmic events with CRT-D therapy.



Another tertiary endpoint from the echocardiographic studies that were all carried about by Dr. Scott Solomon in the echocardiographic laboratory at the Brigham and Women's Hospital, we looked at baseline and one year and the difference in terms of end-systolic and end-diastolic volumes and also in terms of the percent of the ejection fraction.  



And as you can see, these are obviously the patients who made it to one year, were alive, and in the ICD only there was some reduction in volume, but there was a dramatic reduction in end-systolic volume in the CRT group, and this difference has a p-value of something like .0000 ‑‑ eight zeroes before the 1, highly, highly significant.



The same is true of end-diastolic volume.  There is a considerable reduction in end-diastolic volume that was much greater in the CRT-D than the ICD.  And as you can see, there was actually an absolute 
11-unit increase in the ejection fraction in the CRT-D group, and there was a small increase in the ICD group, of three units.  We're talking about an analysis of approximately 800 patients in the CRT-D arm and about 700 patients in the ICD arm, the largest number that's ever been reported in any study going baseline to one year.



And this slide I'll just try and highlight.  It's the primary endpoint by prespecified groups.  And the most important thing is, if you look first of all, broken down by the demographics of age and gender and whether the patient had ischemic or non-ischemic and QRS duration and echo volumes and other, and this, at the very bottom, is the overall population, you see that all of the mean hazard ratios line up to the left of the 1 value and you can look at ‑‑ there is no difference between age, younger and older, and ejection fraction, echo volumes, et cetera.



There are two highly important pieces of information here:  one, that the patients who had the wider QRS complex had a better result than the patients with a narrower QRS complex, even though the mean value for the narrower QRS complex, that is, from 130 to 149 milliseconds, and that this difference is significant between these two values and that this represents an interaction.



But even more striking is the interaction between males and females.  Males achieved a meaningful and significant benefit from CRT-D therapy compared to ICD only, but women achieved a dramatic benefit, with a hazard ratio of 0.32, really a 68 percent reduction in the primary endpoint in women, and that this difference between women and men was highly significant as a significant interaction.  We can go into this in further detail, but this was the highlights of all the prespecified 10 subgroups that were analyzed.



So of the prespecified subgroups, significant interactions were detected for sex and QRS, as I've just mentioned, with the patient females getting a better result, demonstrated benefit to a greater degree in women than men, and the wider QRS also had a better benefit than the narrower QRS.  But narrower QRS in men also achieved benefit in terms of the mean hazard ratio.



There was no evidence of any interaction of treatment by New York Heart Association class, that is, by New York I or II or broken down to ischemic/non-ischemic.  And the response to the FDA inquiry about the benefit in women and additional interaction for bundle branch block morphology was carried out.



Patients with left bundle branch block was more prevalent in women than men, and across all subgroups examined, patients who had a left bundle branch block morphology had greater benefit from CRT-D than from ICD when compared to the non-left bundle branch block patients, who had a non-left bundle branch block morphology that was dominated mostly by a right bundle branch block pattern.



Here it is expressed graphically.  Here are all patients.  Once again the hazard ratio, .66.  And here is the bundle branch block present.  This is the non-left bundle branch block, and you can see that this now resides on the right side, that is, higher than a hazard ratio of 1.  And you can see the confidence interval, although it overlaps 1, this is the one point that is a hazard ratio greater than 1.



If you now look at ‑‑ still looking at sex and looking at QRS duration and New York Heart Association classification, just once again that it's the male/female and the narrow/wide QRS complex as well as now the left bundle branch block, yes or no, that had significant interactions.  Once again, left bundle branch block was not prespecified, but it was carried out at the request of the FDA, and the results are really quite striking.  We thank you for that request.



So, in brief summary, the MADIT demonstrated a significant reduction in the risk of the primary endpoint, heart failure or death, whichever comes first, by 34 percent when CRT-D is compared to ICD only.  This improvement was driven predominantly by a significant reduction in the risk of heart failure events by 42 percent.  CRT-D also reduced the risk of recurrent heart failure events by 33 percent, and the effect of CRT-D was neutral with respect to all-cause mortality and ventricular tachyarrhythmias.



CRT-D was significantly associated with improvement in cardiac structure, in terms of reduction in left ventricular volumes, and improvement in function as measured by the left ventricular ejection fraction at 12 months compared to the 12-month interval compared to the ICD only.



Now, I'd like to turn the podium over to Dr. James Daubert, who will provide information about the safety results.  Dr. Daubert.



DR. DAUBERT:  Well, thank you, Dr. Moss.  It's a pleasure to be able to present these results to you today.  So I'm going to discuss adverse events, as Dr. Moss indicated.



DR. HIRSHFELD:  Please state your conflicts.



DR. DAUBERT:  Yes, thank you.  My potential conflicts of interest include being compensated by the Sponsor to prepare and present this data at Panel.  In addition, as you heard, Boston Scientific supported the MADIT-CRT trial.  Boston Scientific and several other device companies provide funding to Duke University for training of electrophysiology fellows.



So adverse events were broken down into complications and observations.  An adverse event, overall, was defined as any untoward event, whether or not it was related to the implanted system.  Complications included events that were life-threatening, required an invasive intervention, resulted in hospitalization, permanent loss of device therapy, or permanent disability or death.



And observations, on the other hand, were events that were transient and reversible, resolved non-invasively and without hospitalization.  You'll note that hospitalizations here are included under complications.  Hospitalizations in which patients are admitted for observation or treated non-invasively were considered complications in this analysis to conform to the ISO definitions of severe adverse events.



The primary safety endpoint is described here.  Complications attributed to the implanted system or implant procedure were classified as system-related complications and abbreviated as SRCs.  The primary safety hypothesis was that the freedom from SRCs with the CRT-D implant at three months, or 91 days, would be higher than 70 percent.  Why 70 percent?  A 70 percent benchmark has traditionally been used for IDE studies, leading to approval for CRT or CRT-D devices in these previous trials, the MIRACLE, CONTAK-CD, and COMPANION.



The safety results through the first 91 days are shown here.  First, for the CRT-D group, 1,079 patients were implanted in this cohort; 214 SRCs, system-related complications, occurred in 164 unique patients.  The CRT-D SRC-free rate was 84.8 percent.  The 95 percent lower confidence boundary for that was 82.9 percent.



On the right side of the slide you'll see the survival analysis presented graphically.  The Y axis is patients free from system-related complications.  We show the data for the CRT-D group here, and as I indicated, the rate at 91 days was 84.8 percent of patients being free from system-related complications.  The 95 percent lower confidence boundary curve is shown there.  You can see that SRCs were less frequent than the prespecified boundary, that is, the freedom from SRCs greatly exceeded the 70 percent value.



Turning to the ICD group, 712 patients were implanted.  Sixty-four SRCs occurred in 55 unique patients.  The SRC-free rate for the ICD group was 92.3 percent, with the 95 percent confidence boundary, the lower confidence boundary being 90.4 percent.  Comparing these two groups, we see there's an incremental SRC risk of 7.5 percent.  This is not unexpected.  This is related to the additional procedure involved in the implant, that is, implanting the left ventricular lead.



Looking at specific types of SRCs in the bottom left of the figure, procedure-related SRCs occurred in 84 events in 75 patients; LV lead events, 62 events in 57 patients; RA lead events, 35 events in 35 patients; pulse generator events, 16 events in 16 patients; and events related to the RV lead occurred 15 times in 15 patients.  The summary here is that the primary safety endpoint was achieved in this analysis.



This slide shows the most common system-related complications, that is, system-related complications occurring in more than 0.5 percent of patients.  First is LV lead dislodgements.  There were 51 such events occurring in 46 unique patients, that is, 4.3 percent of patients, and this is data out through 91 days.



How were these events managed on a per patient basis?  Some patients were hospitalized and received non-invasive treatment, did not receive any invasive treatment.  Others received invasive treatment, and other events led to loss of therapy.  With particular attention to LV lead dislodgements, those 51 events occurring in 46 patients, an invasive procedure was conducted in 41 patients to resolve the LV lead dislodgement; that is, the LV lead was repositioned in the EP laboratory.



DR. HIRSHFELD:  Dr. Daubert, excuse me one moment.  I just want to make an observation.  There's 12 minutes left in your allocated time, and it appears that you're through roughly half of the slides that the Sponsor submitted.  We want to make sure we have time to question the Sponsor within the end of the allocated time.



DR. DAUBERT:  Okay, thank you, I'll try to move along.  So 41 patients underwent an LV lead repositioning.  This could be during the same hospitalization, one or two days after the initial implant, or could be with the subsequent hospitalization.  Five times this resulted in loss of therapy.  Other leads, when they dislodged, were managed invasively in large part.  Hematomas were evacuated; in some cases, an invasive procedure; in other cases non-invasive, conservative observation was conducted.



This looks at SRCs over the course of the study, not just the first 91 days, and here we see freedom from SRCs for the ICD group and for the CRT-D group.  This curve at the bottom shows the difference between these two groups.  You can see that there's an early incremental risk, an increased risk in the CRT-D group, relating to those LV lead dislodgements largely, but that over time this curve is relatively flat.  So the main difference between these two curves is early on.  Most SRCs occur within the first 91 days.  And there we have it.



How does this compare to previous CRT-D experience to approved indications for CRT-D therapy in Class III/IV patients?  These are the results in the MADIT-CRT group.  I'll make note that these are data out to six months to be able to compare it to these other studies.  So thus we see 4.8 percent LV lead dislodgement as compared to 4.3 percent that I presented a moment ago.



Please note that these values that we saw in the MADIT-CRT trial are well within the ‑‑ very similar to the range seen in these other studies that led to approval of this therapy in Class III to IV patients.  So LV lead dislodgement is 4.8 percent in MADIT-CRT, 4.3 to 8.8 seen in these other studies; other complications or SRCs, similar range



What was the outcome after an SRC?  We have four Kaplan-Meier survival curves plotted here.  This is survival free from the primary endpoint, heart failure event or mortality, over the course of the study.  The top two curves relate to the CRT-D group.  This is the CRT-D group who did not sustain an SRC.



The second curve, the dotted line, is CRT-D patients who did sustain an SRC.  You can see that the freedom from events was not quite as good in that group.  But note that this group who sustained an SRC in the CRT-D group still had a trend towards slightly greater freedom from heart failure events or mortality than patients in the ICD arm who did not even have an SRC.  These are small numbers we're looking at, and I wouldn't emphasize the statistics there.



I'd like to summarize the safety data by saying that MADIT-CRT successfully met its safety endpoint with assists from a related complication-free rate of 84.8 percent.  When compared to conventional ICDs, additional complications are attributed to the left ventricular lead and the associated procedure.  CRT-D related SRCs occurred early in the course of the study largely.  The benefit of CRT-D, however, accumulates over time, while the differential SRC rate between CRT-D and ICD remains relatively stable.  And the severity of heart failure events, we believe, exceeds that of SRCs.



So I'd like to turn the podium back over to Dr. Ken Stein.



DR. STEIN:  Thanks a lot, Jim.  And I'm going to try to get us back on track with time.  We'll just, you know, summarize.  The trial met its primary safety endpoint, it met numerous tertiary endpoints, its secondary effectiveness endpoint, and met its primary effectiveness endpoint.



I want to provide a few perspectives on some of the issues that FDA has highlighted for the Panel's consideration.  One dealt with the increase in system-related complications.  And I do just want reemphasize what Dr. Daubert just said, that is, the long-term reduction in heart failure events in the trial more than offsets the acute increase in complications seen in the CRT-D group.  The study passed its prespecified safety and primary effectiveness endpoint and thus, in spite of SRCs, CRT-D significantly reduced the risk of heart failure events mortality even among the patients who experienced an SRC.



FDA has also commented on the fact that the primary effectiveness outcome is primarily driven by a reduction in inpatient heart failure hospitalization rates without reductions in mortality or improvements in functional assessment and has highlighted, you know, the fact that this was not a blinded trial and asked whether that might affect interpretation of the results.



With respect to mortality, we would like the Panel to consider that mortality in this group of patients with mildly symptomatic or asymptomatic heart failure who are treated with ICDs is low.  Although slowing progression of heart failure might be expected to reduce long-term mortality, there was really no expectation that a significant reduction in mortality would be observed in the trial.



We would also request the Panel to consider the results of the echo tertiary endpoint.  Measures of cardiac function and structure all showed significant improvement when compared to ICD at 12 months.  That was concordant with the main findings observed in reduction of heart failure events.



With respect to functional assessment, I think, again, we'd ask the Panel to consider that this was a minimally symptomatic or, in fact, asymptomatic group of patients at baseline, consistent with a 
Class I or a Class II population.  This patient population had a very good baseline functional status and, thus, although there were trends to improvement in some of these functional outcomes during the trial, in fact, improvement in quality of life by the Kansas City questionnaire, improvement in New York Heart Association class, among the Class II patients, again, there was really no a priori expectation that this therapy would lead to an improvement in baseline functional outcome.



With respect to the issue of bias, Dr. Moss, I think, has already explained why the investigators felt it would be impractical to ensure consistent double-blinding throughout the course of the trial and described the measures that we undertook to mitigate any bias.  In particular, all hospitalizations, whether ultimately deemed to be related to heart failure or not, were adjudicated by a blinded Heart Failure Events Committee using similar methods that have previously been used in the literature in CRT trials, including both COMPANION and CARE-HF.



An important issue to address is whether or not the results of this trial are generally applicable in a community setting, and the FDA has asked us or asked the Panel to pay particular attention to whether a sufficient number of Class I patients are studied in a trial to warrant extending them this indication.  Again, I think the most important point to consider is that, as prospectively defined at the outset of the trial, the MADIT-CRT eligible population did demonstrate benefit.  We have compared the patients who were enrolled in the MADIT-CRT study to the largest real-world database of community experience with patients receiving ICDs, and that is the ACC/NCDR ICD registry.



And comparing patients within the registry who met MADIT-CRT entry criteria to the demographics of those actually enrolled in the MADIT-CRT trial, we see that the baseline characteristics of these patients, as well as the proportion of patients with New York Heart Class I symptoms, were consistent and that the results therefore are applicable to patients in the community setting currently receiving ICDs who meet the MADIT-CRT entry criteria.



With respect to affecting Class I patients, we'd ask the Panel to consider a few points.  First, the magnitude of the effect in the Class I patients is similar to that in Class II patients, with no statistical evidence of any meaningful heterogeneity between the groups.  The distinction between those patients who are Class I and Class II is subjective, and, in fact, as physicians on the Panel, I'm sure, recognize, patients frequently transition between the two groups, and therefore there's really no good physiologic basis on which to expect the outcomes to differ between patients in Class I and Class II.



These are the hazard ratios observed in the trial in the Class I and Class II patients.  And first off, you know, at the June 22nd cutoff of the dataset, emphasize that the hazard ratio, .72 in the Class I patients, is consistent with the overall trial effect and is greater than what was initially prespecified as a clinical meaningful benefit, a 25 percent reduction or a hazard ratio of 0.75.



As I mentioned at the outset, FDA did ask us to do a second analysis, extending the follow-up through December 31st of '09, and in that extended follow-up of the population, the hazard ratio in the Class I patients has moved to the left so that now, with more complete follow-up, the hazard ratio in the Class I patients is .60, a 40 percent reduction in the primary endpoint of first heart failure event or mortality.



It's actually almost exactly equal to the hazard ratio in the Class II patients of .62, and it now, in and of itself, does reach statistical significance.  Thus, the Sponsor sees no reason for the Panel to consider restricting the indication to Class II patients.



Another point that FDA raises for consideration, and it certainly is deserving of discussion and thought, is whether there are any other specific subpopulations where CRT-D therapy should not be indicated.  As a general point, the Sponsor would like to emphasize that the trial was designed to study a population of patients with asymptomatic or mild heart failure, left ventricular dysfunction, and a wide QRS.  It was not prospectively powered to demonstrate significance in any subgroups.



The study met its primary endpoint, and it is therefore appropriate to base the indications on the enrollment criteria for entry into the trial.  Nevertheless, the Sponsor believes it's important for the Panel to consider that the data do reveal differences in outcome according to the presence or absence of left bundle branch block.  Although this was not a prespecified subgroup analysis, we do believe that it is important that these results be included in product labeling so that physicians and patients can make informed decisions in approaching individual cases.



Do the proposed indications then appropriately define those patients who are likely to benefit from CRT-D?  We believe that they do appropriately define the patients.  We will work with the Agency to define the optimal method of incorporating the results of this analysis into the product labeling.



The Agency asks whether further clarifications of patient characteristics, a requirement for stable and optimal pharmacologic therapy, are appropriate and require changes to labeling.  We believe that the indication should be consistent with the MADIT-CRT protocol, which read, "All subjects who participate in the MADIT-CRT study are required to receive optimal pharmacologic therapy for heart failure, which includes stabilization on beta blockers, ACE and ARBs, diuretics, and other agents per medical discretion."  And, again, as discussed, the Sponsor believes that outcomes in the left bundle branch block patients should be included in product labeling.



Finally, the Panel will be considering whether a post-approval study is necessary, particularly in the patients with New York Heart 
Class I functional status.  The New York Class I patients, as I've shared with you, do show a statistically significant benefit in the updated dataset.  Therefore, there's no need for a specific study additionally in this subgroup.  However, Boston Scientific acknowledges and is interested in the principle that continued follow-up of the existing MADIT-CRT patient cohort will provide insight into the stability of the effect of CRT-D in the long term and potentially identify if there is a chronic mortality benefit, and we will work with the FDA to define the appropriate post-approval study, which we believe includes continued follow-up of the existing MADIT-CRT patient cohort.



I'm going to close by asking Dr. Moss to finish with a few comments, briefly, about the clinical relevance of the study results.



DR. ZUCKERMAN:  Okay, before we do, we're just going to take a quick time-out because I think it's important to again remind the Panel that while Dr. Stein just mentioned an analysis of December 31 data, this is not the data that's under consideration today at this Panel meeting.  The FDA received this data, I believe, March 4th, and we have not formally reviewed it.  We cannot verify the accuracy of the data.  So our questions, comment, and discussion today should reflect what's in the Panel pack.  Is there anyone from the FDA that wants to underline that or ‑‑ okay.



DR. MOSS:  I guess we're just a bit overtime, and I apologize if I contributed to the overtime, but I'll only present one slide, and that is the clinical relevance.  We know that heart failure remains a major health burden.  As was mentioned, there's a fivefold increased mortality five years after a heart failure event.  This has been well documented in the Framingham study and from Mayo Clinic and Olmsted County.



CRT-D is associated with a 34 percent decrease in the risk of death or heart failure, whichever comes first.  The incremental increase in the SRCs did not prevent CRT-D from conferring substantial benefit in these patients, and the hazard ratio of .65 was achieved in the SRC group, which is similar to the overall study population.



The risk/benefit profile remains favorable.  Reduction in the risk of heart failure events outweighs the risk of system-related complications.  I don't think there was any mortality associated with the implant.  There was one mortality unrelated to the implant, but because it was within 30 days, it was from a pulmonary embolus in, if I remember correctly, an ICD-only patient.  So that was the only 30-day mortality.  In conclusion, CRT-D is safe and effective in MADIT-CRT population.  I apologize if we went overtime.  Thank you.



DR. HIRSHFELD:  Okay, I'd like to thank the Sponsor for your presentation of a very articulate presentation of a very large and complex dataset.



We have 15 minutes allocated to have the Panel inquire of the Sponsor any particular questions that the Panel members would like clarified.  And I might also mention that if Panel members have any additional analyses of the data that they'd like to request of the Sponsor, this would be an optimal time to make that request so the Sponsor would have the opportunity to get those together.  So I'd like to open up to Panel members to see who has a question for the Sponsor.  Dr. Somberg.



DR. SOMBERG:  I was concerned about the number of patients who had more severe heart failure were stabilized and then were designated as Class ‑‑ essentially Class II, I would say, heart failure.  And I wondered, if you take that subpopulation out of the pool, have you ‑‑ I didn't see an analysis of how that may respond.  So what I'm saying is patients who, in the three months prior to the stabilization period, were defined as more severe heart failure, if they were then taken out from the analysis, how does the results fare?  I don't know if you have that or ‑‑



DR. STEIN:  Yes.



DR. SOMBERG:  ‑‑ if it's possible to do.



DR. STEIN:  No ‑‑ thank you, Dr. Somberg.  It's a fascinating question.  I'm going to ask Dr. Moss to address it in a moment.  We have a slide up showing the results.  It's actually quite counterintuitive, to me at least.  The group of patients in the trial who had previously been in New York Heart Class III or IV, that is, more than three months prior to enrollment in the trial, actually received less of a benefit from CRT-D, according to the primary endpoint, than did those patients who never, ever were Class III or IV, really, I think, to my mind, highlighting the significant benefit that you get by intervening earlier in the disease process.  



Dr. Moss, I'll invite you, if you want to discuss that further, while we pull up the slide.



DR. MOSS:  The specific slide shows that in the group that had Class III or IV heart failure more than three months before, the hazard ratio for improvement was about .72.  We'll see the very specific number.  I'm sure it's very close to that.  And well, we just got Professor Hall, who forwarded to me this number, and the hazard ratio brought on the slide was 
-- I was off by a second decimal point.  It was 0.73 for those with known Class III or IV, and it means that those who did not have this had, in fact ‑‑ that is, had a hazard ratio of .61.  So the patients, in fact, who had the Class III or IV more than three months before didn't get quite as good a result, but the overall remaining group got an even better result.  So I think that answers your question.



DR. SOMBERG:  Could you tell us the numbers, also, of how many patients of the ‑‑



DR. MOSS:  Yes.



DR. SOMBERG:  ‑‑ were more severe prior to the three-month censoring interval?



DR. MOSS:  Yes.  The New York Class III or IV made up 10 percent of the ICD and 10 percent of the CRT patients.  So it was a small percentage.  And when their hazard ratio ‑‑ of course, with a wide confidence interval, because there are small numbers, the hazard ratio is 0.73.  In the remaining group without New York Class III or IV, the hazard ratio was 0.61.  I think that answers your question.  Do you have a further point on that?  Thank you.  Well, yes and no, in terms of the fact that this is preventive therapy.



DR. HIRSHFELD:  Dr. Domanski.



DR. STEIN:  It surprised me, although Dr. Moss has a lot more experience than I do.



DR. HIRSHFELD:  Dr. Domanski.



DR. DOMANSKI:  Yeah, I'd actually like to pursue that a little bit further.  It is an interesting result and, you know, you've pointed out that, you know, epidemiologically, heart failure events presage more mortality.  You know, this looks like it makes it harder for you to use that argument.



But I guess I wonder whether or not the people who had prior Class III or IV were differently treated medically over a period of time, accounting for the difference that you saw.  Is there any way of kind of parsing that out?  Because actually, again, it doesn't make a lot of sense and doesn't particularly support your argument for using the heart failure events as a precursor for mortality.



DR. STEIN:  Dr. Moss.



DR. MOSS:  Well, let me say my comment is, if you look at the confidence interval in that subgroup, which only made up 10 percent of the population, the lower confidence interval comes well within the expected range.  So there on that particular slide, if you want to magnify it, the lower confidence interval is .53.  So you're dealing with small numbers, and that may be one explanation.  I wouldn't get carried away on it making up 10 percent of the population.  Maybe Dr. Marc Pfeffer would like to comment.



DR. PFEFFER:  I'm Marc Pfeffer.  I was a member of the Executive Committee, and I'm a consultant for this meeting.



The severity of the baseline illness is certainly a factor.  New York Heart Association is a wiggly term, and we know that the same person, different points in time, so we were looking for stability of patients before coming into this study.  And another way to look at that would be trying to dissect out who were the sickest people who, prior to this study, were at any time admitted for a hospitalization for heart failure.



So if I can have that slide, which would be our Number 16, it says the same thing, that what we're doing is we're extending the observation that was prior in place for CRT to a population of people that would not be receiving it by today's standards.  And here we're dissecting our trial even further to ask about the people who were hospitalized for heart failure versus those who were not.



Now, this doesn't mean that at the time of admission they weren't Class I or II, but sometime in their past, and I think it's just another way of looking at it.  And I would say that the one-third and the two-thirds that were hospitalized behaved the same way; there's no interaction.  So I think this confirms that this new observation of CRT in a different population, they're behaving the same way.



DR. DOMANSKI:  Thank you.



DR. HIRSHFELD:  Dr. Laskey.



DR. LASKEY:  Two questions, one to the blinding.  And maybe I missed it, in which case I apologize, but was there a discrepancy between the site and the adjudication assessment of the heart failure event?



DR. STEIN:  Well, yeah, I'm going to invite the members of our Heart Failure Events Committee to address, you know, the specific issues around the actual adjudication of heart failure events.  


Dr. Dwyer.



DR. DWYER:  Good morning.  I'm Dr. Edward Dwyer.  My affiliation is New Jersey Medical College.  I'm acting as a consultant to Boston Scientific for this presentation and being compensated for it.



Could you repeat the question?  Your question, as I understand it, is related to site?



DR. LASKEY:  I think that it's fair to say that people in the field would be more likely to be biased, knowing what the device is.  So, therefore, was there a difference in the assessment of whether this was a real or a serious heart failure event at the site versus how many adjudications were actually thrown out, based on a site-initiated hospitalization?



DR. DWYER:  Well, all of the ‑‑ I don't understand.  All of the sites did initiate the information.  Actually, if I could have Slide 6, which would give the pattern of how information flowed from the site to the coordinating center and then off to the heart failure committee.



What occurred was that, at the site, the nurse coordinator or the physician presumably could determine that the patient was either hospitalized or developed, as an outpatient, a heart failure event and, in their estimation, was treated appropriately to classify the patient as a potential heart failure event.



So all sites would then transfer on a form, and with source information, to the coordinating center, indicating that there was a potential heart failure event.  That's on the left-hand side of this slide.  I have it.  Can we go back to that, Slide 6, again?  There we go.  So on this flow sheet you can see that this is the initiating place where all hospitalizations of potential heart failure events occurred, going to the coordinating committee, and then from the coordinating committee, after redaction of device data, was submitted to the heart failure committee as a hospitalization issue or as a potential heart failure event.



So I'm not sure that answers your question, that in a sense a biased site investigator could submit it to the coordinating committee and then it would come to us.  But, fundamentally, we had the decision to make, and you want to know how many we determined, what was the percentages?  Is that ‑‑



DR. LASKEY:  Right.  So what was the concordance between ‑‑



DR. DWYER:  Sure.



DR. LASKEY:  ‑‑ site and the adjudication committee?



DR. DWYER:  Sure.  We can go to Slide Number 7.  Let's go through that.  This is the total heart failure event adjudication.  Here we had, for the total which were inpatient and outpatient, that we adjudicated for ICD, 79 percent of them.  You know, for the CRT it's 55 percent.  And then the converse which were adjudicated as not heart failure events.  Now, that seems to be, on the surface, discordant, but can we go to Slide Number 7?  That's 7?  Slide Number 8.  Now, this is inpatient, and if you look at the inpatient, the concordance, when we adjudicated for ICDs or for CRTs, one was 80 percent and the other 72 percent, and those thrown out were the converse, 16 and 24 percent.  So we have a much closer concordance here, in the adjudication of the committee, for inpatient hospital events.



We could go to Slide Number 14.  And if you looked at first heart failure adjudications, we can see that the first one that came to us and we were adjudicating as a heart failure event, we were quite close, and this is probably similar to the hazard ratio of indicating that heart failure event 73 percent of the time in the CRT and 79 percent in the group that had ICDs.  And those that we ‑‑ as you indicated throughout or indicated were not heart failure events were quite similar in the ICD and the CRT group, 29 and 28 percent, that we adjudicated subsequently as a heart failure event but initially did not.



And then the problem that we had ‑‑ can we have Slide Number, let's see, Number 11?  The problem that caused the initial discrepancy in the total heart failure adjudication was from the outpatient area, where you can see that in the ICD group, 73 percent were adjudicated as heart failure and only 28 percent in the CRT group.  And the reason for this was, in the next slide, that there were a group of physicians in the outpatient clinics who were using a strategy of weekly treatments with intravenous medications as just a long-term strategy for chronic heart failure, and these were being submitted to us because of the intravenous treatment.



But the committee recognized this, did not feel they were events, but we continued to have submissions to us on this and we had, as you can see here, 128 ‑‑ 127 submissions that were given to us from 11 patients.  Five of them 115 submissions.  One patient actually had 61 submissions.  We all adjudicated these as not heart failure events, and these contributed to, as I said, the marked discrepancy in the outpatient, which then spilled over into the total analysis.



From my point of view, the really good analysis of our activities was the inpatient result, which was quite close, and also the first event, which was extremely close.  Does that answer your question reasonably?  Okay, thank you.



DR. HIRSHFELD:  Dr. Lindenfeld.



DR. LINDENFELD:  I think we'll probably come back to the adjudication because ‑‑ I have another question.  But dobutamine, intravenous dobutamine, seems like a heart failure event, I think, to most folks.



DR. DWYER:  Well, see, our heart failure event required that the patient have new symptoms, new signs and symptoms.  Obviously Class II will have mild symptoms chronically, as everyone, I'm sure, on this Panel knows, is that you're following a patient with a heart failure chronically, that the symptoms waver a little bit from time to time.



But a true event, we didn't deem a patient coming back on a regular scheduled basis, on a weekly basis with pretty much the same symptoms and no particular change in findings, who got intravenous diuretic or intravenous dobutamine, we did not deem that to be in compliance with what our original definition of the heart failure event was.



DR. LINDENFELD:  Okay.  Well, I'm sure we'll have time to come back that.  I have two separate questions.  We see that the hazard ratio for the primary endpoint is the same in New York Heart Association Class I and II, but I wonder if you can convince us by showing us, at some point, the demographics in the ischemic I and II's and show us that they're indeed somewhat different.  In other words, you have a whole lot of demographics.  You even have echo.  So I just would like to be convinced that those are two slightly different populations of patients.



And then another question is can you tell me if there was anything done about optimization of the CRT patients?  Was it specifically not done?  How many times was it done?  It points up just the number ‑‑ the frequency with which the patients were seen and potentially adjusted.  So I'd like to know something about ‑‑ do you know anything about how many of the CRT arm were optimized during the course of the study?



DR. STEIN:  Let me first ask Dr. Pfeffer to address the New York Heart Class I and New York Heart Class II issue.



DR. PFEFFER:  Thank you.  I think it's important to put this in perspective, that this isn't the world of New York Heart I and New York Heart II.  This is the world of people who would qualify for an ICD.  So a New York Heart I, at the moment of time of randomization here, was someone who had an EF less than 30, who also had a QRS duration greater than 130.  And so I think we have a little spectrum of the world of asymptomatic LV dysfunction.  In that spectrum of the world that we have, the distinction between I and II doesn't track very well in terms of what they do later.  They all have a good mortality rate, and they all have a high prevalence for a hospitalization for heart failure, whether it be the first or a recurrent.



So I think we're really ‑‑ that word LV dysfunction, which we use a lot, now we're taking a subgroup of that in the world for the ICD group.  And really, that was the hypothesis that Dr. Moss addressed, is we know ICDs helped this segment, we know CRT helps a segment, and now we want to expand that.



So our use ‑‑ and I'd have to, JoAnn, to the quality of life data, which at baseline is kind of interesting.  If I could have Slide Number 14 just to use the Kansas City Cardiomyopathy Scale?  And what I'm showing in that validation is not from MADIT-CRT.  It's just what we kind of expect when we look at symptomatic heart failure trials that ‑‑ and most of our trials deal with people who have a score of 40.  This is like bowling.  You'd like to be higher.  Not like golf, John.  And that 40 is what we're used to seeing in our really predominantly III symptomatic heart failure.  And we know New York Heart doesn't correlate with ejection fraction.  Now, we look at the people who were actually in MADIT-CRT and we have this distinction.  When our investigator said this is someone who goes through daily activities without even mild symptoms, their functional class and the relation with the Kansas City is very high, 89.



And when our investigator said no, I'm telling you, this is somebody who gets through daily life, they're not like a Class III, but they have mild activity limitations, you can see that their number is in the 70s.  So I think we have some internal validation on what the New York Heart Association class meant.  It doesn't tell us about prognosis in this segment of people who need an ICD.



DR. LINDENFELD:  And this is interesting, but I think I'd still like to see all the other demographics you've collected, including the echo volumes at baseline.



DR. PFEFFER:  Oh, sure.  Okay.



DR. STEIN:  Yeah, Dr. Lindenfeld, the baseline demographics broken down by New York Heart functional class are located in Appendix B of the Panel pack, Pages 37 to 39.  That does not have the ‑‑ does that have the breakdown by baseline ‑‑



DR. LINDENFELD:  I don't think so.



DR. STEIN:  ‑‑ echocardiogram?  I don't see that.  Do we have the echo broken down by Class I/Class II?  All right.  I'm just trying to see.  We have it broken down by ‑‑ yes.  I'm sorry.  The echo findings are on Page 38 ‑‑



DR. LINDENFELD:  Okay.



DR. STEIN:  ‑‑ of that pack, also broken down by Class I and Class II.  And I just have one response to the other question about AV optimization, perhaps, while you're looking that up.  So in terms of AV optimization, there was no systematic requirement for AV optimization.  Initially, the interval programming was left to the discretion of the investigator.  We don't have the data run right yet, but we can run it during the break, to be able to tell you how frequently AV intervals were reprogrammed during the course of the study.



DR. LINDENFELD:  Yeah, I think it would be nice to see that because we have all heart failure events as endpoints here, and the patients were seen a lot more, and yeah, I just worry that that could've affected the endpoint.  It would be great to see the Class I and Class II, just the ischemics.  I think those are the most comparable groups.  If you end up having that data, it'd be nice to see the baseline.



DR. STEIN:  We'll have to run that during the break, but we can give you that.



DR. HIRSHFELD:  Dr. Kelly.



DR. KELLY:  I have a question.  It's probably for Dr. Daubert.  But in the ICD group, nearly 60 percent got dual-chamber devices, and in the recent Ontario database, where information has been published, the dual-chamber patients had a much higher complication rate than the single-chamber patients, which isn't surprising.



But those with SRCs, that information was somehow linked to mortality, which it isn't clear that it's causal, but there was a link that persisted over six months.  So I wondered if we are able to compare the CRT-D patients to just the single-chamber ICD patients.



DR. STEIN:  Dr. Daubert.



DR. DAUBERT:  Okay, Dr. Kelly, I think we have some data that may address that question for you.  So this looks at complications by the type of device implanted.  Remember, we're a two-arm study, CRT-D versus plain ICD, but as you know, plain ICD could include single or dual-chamber devices.  So in pink is the single-chamber devices; in white, dual chamber; yellow, the CRT-D arm.  And this is broken down by complication rates attributable to the pulse generator, the RV lead, the RA lead, the LV lead, and the procedure.  And of course there are RA lead complications for dual-chamber or for a CRT-D device.  Does that address your question?  There's also mortality.



DR. KELLY:  Or heart failure events or mortality.



DR. DAUBERT:  Okay.



DR. HIRSHFELD:  If you'd like to run that and then just show us the data later.



DR. STEIN:  Yeah.  Well, again ‑‑



DR. HIRSHFELD:  Yeah.



DR. STEIN:  ‑‑ we'll run the primary endpoint breakdown, single-chamber versus dual-chamber ICD, during the break and get that for you.



DR. KELLY:  Okay, thank you.



DR. HIRSHFELD:  We have a couple other Panel members.  Dr. Maisel.



DR. MAISEL:  I just wanted to clarify something you said and maybe try to understand a little better how the Class I patients in this study compare to the real world.  In this study, for every one Class I patient, there were six Class II patients enrolled.  You commented ‑‑ it's on your Slide 61 ‑‑ that the baseline characteristics and the proportion of New York Heart Association Class I patients were found to be consistent with the ICD registry.  In the ICD registry, for every one Class I patient, there's about two and a half Class II patients.  So I understand that you selected the MADIT-CRT population and that may account for the difference.



Is the data that we have looking at that comparison, Table 2 ‑‑ that's on Page 11 of 39 in the Panel pack, which is Section 4, Tab 1.  I'm just trying to understand because that ‑‑ the data you present, there's very few registry patients included here, so I'm trying to understand how you actually did that comparison.  You also include BNP in that table, which most registry patients don't have.  And so either you sub-selected a group of ICD registry patients or there's some missing data.  I'm just trying to understand how you did that comparison.



DR. STEIN:  Right.  So we can pull that slide up.  While we're doing it -- I mean, your understanding of what I was trying to convey is correct.  We're matched in terms of baseline characteristics with those patients in the NCDR registry who would qualify or would have qualified for eligibility in the MADIT-CRT trial.



DR. MAISEL:  And what percentage of ICD registry patients is that, then?  You know, there's 300,000 patients in the registry.  What percentage of the ICD registry patients were incorporated into your analysis?  Ballpark.  I mean, it doesn't have to ‑‑ you know, five percent?  Twenty percent?



DR. STEIN:  I mean, ballpark is around five -- roughly around five percent, as I just click back the envelope calculation in my head.



DR. MAISEL:  Okay.  So that number is a little bit funny to me, because about 50 percent of the patients in the ICD registry are a Class I or a 
Class II, and many more than that have wide QRSs.  So I'm not sure I understand where that number comes from.



DR. STEIN:  That's breaking out the ones who are EF below 30 rather than 35, QRS 130 rather than 120, and then who are not, at the time of submission to the registry list, as being New York Heart Class III or IV.



DR. MAISEL:  Okay.  And I'm saying I'm not ‑‑ I'm having trouble understanding that, but we can maybe look at that later or you can show us something later.



DR. HIRSHFELD:  Dr. Yancy.



DR. YANCY:  Thank you.  I have one area of interest that I'd like to pursue just for a few moments here, and it has to do with QRS duration.  The slide that raises a question for which, at this point in time, I just need clarity is Slide 39 in your presentation, and it demonstrates a difference regarding the primary outcome as a function of QRS duration greater than or less than 150 milliseconds.



And I note that the interactive p-value is, in fact, positive, and just as you've highlighted, the observation that the left bundle branch block characterization was important, I'm wondering if the same highlight doesn't apply to the longer QRS duration.  So if that is the case, and it appears to be the case statistically, help me understand the rationale for respecting a threshold of 130 milliseconds rather than acknowledging a threshold of 150.



And to further amplify my interest in this question, if one reflects back to CARE-HF and COMPANION, once again the clinical cut-point seemed to be much closer to 150 milliseconds, different than the recruitment cut-point, a threshold of 120 milliseconds.



DR. STEIN:  Yes.  And while we pull the slide up ‑‑ and I'll ask Dr. Moss to address this in a moment, but in terms of my perspective on this.  So the Panel ought to be very clear that there was a significant interaction for gender and a significant interaction for QRS duration according to prespecified subgroup analysis, and then if left bundle branch block was discovered, not as a prespecified subgroup, but in response to some queries from FDA, in trying to understand these other subgroup reasons, QRS width has an interaction.  However, the mean value in terms of the hazard ratio for even the 130 to 149 population is still to the left of unity, indicating that the best guess is that that group still does benefit.



And if you look farther into subgroups, women with QRS complexes of 130 to 149 show as a statistically significant benefit, as do patients with left bundle branch block and QRS complexes of 130 to 149.  Recognizing that there are limitations in looking at post hoc analyses of subgroups, our own perspective looking at the data is that it's presence or absence of left bundle that gives a better definition as to whether a patient was likely to benefit from CRT in this population and that really QRS width was just a covariate that got pulled along with that.  But let me ask Dr. Moss to address the question as well.



DR. MOSS:  Well, there are really just two issues:  one, that if you make the 150-millisecond cutoff, then you're eliminating a large portion of the women who got benefit from the ICD.  So that is point number one.  The second thing, the minute one starts to look back retrospectively at the data, if we looked at 10-millisecond intervals, that is, from 130 to 140, 140 to 150, et cetera, the women got a consistent benefit beginning right at 130.  Every single 10-millisecond increment was associated with very similar hazard ratios.  So women got consistent benefit.  And if we look at men, the cutoff really was 140 milliseconds, and above 140 milliseconds there was a consistent benefit.



So the arbitrary selection prespecified was 150 milliseconds.  I'm now giving you now some retrospective analyses that we did once we saw that observation, and as was commented upon, the left bundle branch block gave the very best separation of all.  So is there more to your question than that?



DR. YANCY:  No, your responses have been informative, but ultimately I'm building up to a greater question that we may deal with this afternoon, which is to understand the real benefit of cardiac resynchronization therapy in the Class I patient with a QRS less than 150, just making certain that in that particular patient population, that is, either asymptomatic or minimally symptomatic with a not very wide QRS, to be certain of the benefit, and I'm certain that we can discuss that as we go forward.



DR. MOSS:  Okay.  We will get additional information.



DR. STEIN:  Dr. Yancy, this doesn't go directly to your question, I'm afraid, because that would, I guess, be one more breakdown on the data.  But this is just the breakdown again by both QRS duration and the presence or absence of left bundle branch block in the overall population, Class I and Class II.  And, again, just to highlight the point that the left bundle branch block patients, even with a QRS between 130 and 149 milliseconds, the hazard ratio is .55.  It's a 45 percent reduction in event rate in that population.  It's actually better than the overall benefit in the trial as a whole.



And so, you know, we think if ‑‑ you know, physicians need to be aware of these findings, these interactions, but the left bundle branch is really the better discriminator than is actual just QRS duration off a surface ECG.



DR. HIRSHFELD:  Dr. Slotwiner.



DR. SLOTWINER:  I'm wondering, following Dr. Yancy's question, if the Sponsor could give us an estimate for the Class I heart failure patients with a QRS less than 150 milliseconds, the number of patients needed to treat to prevent one heart failure episode.



DR. STEIN:  We'll have to run that.



DR. HIRSHFELD:  Yeah.



DR. STEIN:  Yeah.  We'll just run that calculation during the break.



DR. HIRSHFELD:  Yeah.  I'd like to follow up on that question because it's one that I had.  I just wanted to mention, I'm going to take the Chair's prerogative to let this portion of the session go a little late.  We're overtime already, but I think these questions and your responses are very important, and I'd just ask you to try to be concise when you answer them.



And I'd like to make the same observation, that since virtually all of your data are presented as hazard ratios, which are dimensionless entities, and I think that it would be important to put some of these findings in context by being able to present them in terms of numbers needed to treat.  So that's just one thing I was going to request.  And I'll let Dr. Slotwiner finish his question.



DR. SLOTWINER:  That was my question.



DR. HIRSHFELD:  So this may be, it may be something that you might be prepared to provide some of these during the Panel deliberations this afternoon, when we get to that stage.



DR. STEIN:  Yeah, we'll do these calculations during the break and provide the results to you at whatever the appropriate time is.



DR. HIRSHFELD:  Okay, thank you.  



Dr. Somberg, you had another question?



DR. SOMBERG:  Just briefly.  You mentioned that some of the patients, in terms of therapy, were getting intermittent intravenous therapy as a stratagem for, I guess, mostly Class II patients.  How many of those were there, and was there an imbalance between the two groups?



DR. STEIN:  Dr. Dwyer, do you have that data?



DR. DWYER:  Yes.  Let's try Slide 11, 12, and 13.  I think I put up one of these slides fairly quickly as I was going through five slides.  I'm sorry, this is Dr. Edward Dwyer.  I'm the chairman of the heart failure committee.  Okay, that's the outpatient.  Can we go to the next one?  All right, here we are.  Now, in the outpatient strategy, there were small numbers of patients, and to directly answer your question, there was an imbalance in the numbers of submissions from the CRT group, and looking the next slide you can see there were 127.  In the ICD group there were only 17 of this type of activity.  And we have here one in four, so we had what, five patients, and if we go back to the previous slide, we have five, four, about 12 or 13.



So you have an imbalance there of the CRT group, not only in the numbers that were submitted to us but also in the submissions.  I can't speak to the reason for it.  My own thought was that these are small numbers and this is just an imbalance that one might pick out in picking at any random, small group of people from either group.  But those are the data.



DR. SOMBERG:  If you excluded those from the analysis, does it change the analysis in any way?



DR. DWYER:  Well, no, because these are mostly ‑‑ when I presented my first heart failure event, there was none of this in that.  The adjudication rates were very, very close, as you could imagine, that most of these were recurrent activities.



So they would go into the analysis, which would be the secondary analysis of the total number, and of course they didn't affect the total number of heart failure events, but they affected the percent because the number of submissions were so high from the outpatient that were adjudicated as not heart failure events.  Yes.



DR. SOMBERG:  What I was saying is, though, in terms of the first event or even repeated events, if you exclude these patients who have this sort of unusual strategy, you know, this is not the typical baseline medical strategy that you're going to superimpose the MADIT studies on top of, so this intermittent intravenous therapy.  And I'm not even sure what it was.  It could be dobutamine.



DR. DWYER:  Dobutamine or Lasix.



DR. SOMBERG:  Okay.  So Lasix is one thing, but dobutamine's another.  And certainly, if you just took those patients out of the efficacy endpoint, what would happen?  I mean, are you improving this population 10 percent, I guess, so much that you're doing it or you're making it look better by taking their symptoms out because you've adjudicated differently?  I mean, it becomes complex.  So if you just drop this sort of oddball population, does it change a trend, a significant trend that you have?



DR. DWYER:  Are you going to speak to that, Ken?



DR. STEIN:  Yeah.  Again, during the break we can run a formal analysis excluding those patients from consideration.  Although, you know, in general terms, those events don't contribute to the primary endpoint event, which is first heart failure event or mortality.



DR. SOMBERG:  Okay.



DR. HIRSHFELD:  Dr. Weinburger.



DR. WEINBURGER:  Yeah, I might have an interest in the patients who are ischemic.  We haven't heard anything at all, in the four years or so of follow-up, about whether there were any follow-on ischemic events in this population, one which you would expect that there would be additional ischemic events.  And if they did occur, how would those categorize with respect to heart failure?  If a person has a second ischemic event, presumably they would be more likely to have a heart failure event at that time.  Would that be adjudicated as an ischemic event or a non-ischemic heart failure event?



DR. STEIN:  Yeah.  Well, again, I'll ask the Heart Failure Events Committee to describe the adjudication process and the distinction between heart failure events and other cardiovascular events.



DR. DWYER:  Dr. Dwyer again.  Can I have Slide Number 26?  These were the percentage breakdowns of when we looked at hospitalizations for cause of hospitalization.  Now, is your question, 
Dr. Weinburger, related to the cause of heart failure events, or are you interested in the percent of other activity going on?  As you can see here, the percentage of angina and myocardial infarction, which were our major indicators of ischemia, was extremely small.  I was very, very interested in this sequence of events because we did have a substantial number of ischemic patients.  But those are the data for just reasons for hospitalization.



DR. WEINBURGER:  So if somebody's hospitalized for a non-heart failure reason and is treated during the hospitalization with intravenous medications, is that a heart failure event or not?



DR. DWYER:  If the patient had symptoms.  For instance, if a patient came in with a myocardial infarction, had a reason for admission as myocardial infarction, developed pulmonary edema on the way in, that was a heart failure event.  Regardless of cause, if a heart failure event occurred, it was a heart failure event adjudicated.



DR. HIRSHFELD:  Dr. Laskey.



DR. LASKEY:  Thanks, Dr. Hirshfeld.  My other question from earlier was really about the target population, and since we're talking about hazard ratios with overlapping confidence intervals, could you just please address the O.U.S. versus U.S. different point estimate?  The primary.



DR. STEIN:  Yes.  In terms of the primary efficacy endpoint, I'll ask Dr. Moss to address that.  We'll just pull that slide up.  We have the analysis.



DR. MOSS:  Well, if you're referring to the primary endpoint of heart failure or death, the hazard ratios between O.U.S. and U.S. were nearly identical, very, very similar.  We can bring it up there for the primary endpoint.  So there was no ‑‑ I think there's a slide showing the hazard ratio in the U.S. versus O.U.S.  It maybe didn't come through -- .64 and .59 for O.U.S. and U.S.  So that's certainly within ‑‑ there was no trend of any sort of an interaction, if that answers your question.



DR. HIRSHFELD:  Dr. Kelly and then Dr. Maisel.



DR. KELLY:  It seems unusual that Class I and II patients would be getting ‑‑ or Class II would be getting IV dobutamine and so much IV Lasix.  So I wondering, do we have information as to how the New York Heart Association classes changed over the course of the study in the two groups?



DR. STEIN:  Are you asking specifically with respect to that subset of patients or overall how many of our classes changed?



DR. KELLY:  Overall.  In other words, if they were Class I and II when they entered the study, but now we're hearing that a number of them over the course of the study were getting IV dobutamine.  So do we know that after two years, how many Class I's were left and how many Class II's, or have they progressed?



DR. STEIN:  Yeah, we do have those data in terms of change in New York Heart functional class.  I'm just going to ask Dr. Pfeffer.  Do you have access to that in your slides?



DR. PFEFFER:  I'm looking right now.



DR. YANCY:  John?



DR. HIRSHFELD:  All right.  Yeah, all right.



DR. STEIN:  We may just have to get back to you after the break on that ‑‑



DR. KELLY:  Thank you.



DR. STEIN:  ‑‑ when we find that breakdown.



DR. YANCY:  And just as an editorial comment, given the timeline for this study, that practice of outpatient intermittent parenteral therapy was on the residual of what now has been categorically dismissed as not being beneficial, and I think the question is most appropriate to just look at the data absent that information.  I think Dr. Pfeffer's comment is correct, that what we're looking at today is a very different landscape of NYHA Class I and Class II, and you're rather looking at LV dysfunction, and in the view of some, the way to treat LV dysfunction was with intermittent infusions.  That's been dismissed, and I would just leave that be and see what it looks like absent the contribution of those data.



DR. HIRSHFELD:  Dr. Maisel.  And then I think we'll have to move on.



DR. MAISEL:  I was interested if you could provide some information regarding the use of LATITUDE in the study and the remote monitoring capabilities if your devices ‑‑ they obviously have sophisticated technology which can remotely monitor patients, and based on my understanding of the system, patients can remotely report their symptoms.  There's information regarding heart rate variability.  Some patients can report their weights.  And obviously these ‑‑ if there's differential use of this system, then it could influence the results.  So what can you provide us regarding that?



DR. STEIN:  The use of the LATITUDE weight scale blood pressure cuff was excluded in this trial.



DR. MAISEL:  So no patients were using it?



DR. STEIN:  Right.



DR. MAISEL:  Okay.  And what about regarding the other features, like reporting symptoms?



DR. STEIN:  There was no LATITUDE at all; is that right?  There was no LATITUDE monitoring at all.



DR. MAISEL:  Okay, thank you.



DR. HIRSHFELD:  Okay, Dr. Slaughter.



DR. SLAUGHTER:  One quick question following Dr. Laskey's.  On that slide, though, there's the small center and large center, and as we think about the real world, although it favors CRT-D, certainly it seems to be less favorable and a much wider variation of potential benefit.  So what was the definition of a small center, what was the distribution of patients between the two, and why do you think there's this variability, at least within potential outcome?



DR. STEIN:  I'll ask Dr. Moss to address that.



DR. MOSS:  Well, we did it on the basis of the number of enrolled patients per center.  So these centers that enrolled less than 10 patients in the course of the trial were considered small centers, and those centers that enrolled more than 10 were considered large centers, and there was no significant difference between the two, large and small center, outcomes.  If you're talking about the hospital size, I don't think we have information on that.



DR. SLAUGHTER:  So it wasn't based on sort of a center of excellence university program or a community hospital?  It just had to do with the number of patients enrolled?



DR. MOSS:  I don't know that we broke it down in that way, but we certainly could.  If that's a pertinent question of university versus non-university centers, we certainly can do that.  But the breakdown of high enrollment versus low enrollment centers, the cutoff was 10.



DR. SLAUGHTER:  Thank you.



DR. STEIN:  And I'm sorry, we really don't have within the database a way to discriminate among, you know, which of our excellent implanting centers were university affiliated and which were private practice or community affiliated.



DR. HIRSHFELD:  Okay, all right.  One final request before we go to the break.  I was not able to find, plumbing through the Panel pack, a description of how many patients who were randomized to CRT-D were actually receiving it as a function of time after the implant, and I wonder if you could maybe ‑‑ maybe I couldn't find it in here, but if you could generate that data for us at some point.  In other words, one year after implant, how many patients were actually receiving CRT-D, and two years, et cetera?  So if you could maybe just assemble that information for us.



DR. STEIN:  Right, we can make the ‑‑ we have the analysis in terms of crossover ‑‑



DR. HIRSHFELD:  Right.



DR. STEIN:  ‑‑ and an actual on-treatment analysis available.



DR. HIRSHFELD:  Well, it was not so much that.  It was just how many of the implants continued to successfully provide CRT-D ‑‑



DR. STEIN:  I see.



DR. HIRSHFELD:  ‑‑ as opposed to have had the ‑‑ for whatever reason, had the CRT-D implanted but did not receive it.  Don't present it now, but we'll ask you for it later.



DR. STEIN:  Okay, but I think basically it was six patients over the course of the trial who initially had a CRT implant who experienced loss of therapy at some point during the trial.



DR. HIRSHFELD:  Okay.  All right.  Well, that's good.  Okay, we're about 40 minutes behind schedule, so we'll take a 10-minute break, and then we'll go to the FDA presentation.



(Off the record.)



(On the record.)



DR. HIRSHFELD:  So far I can see that the Sponsor is being more responsible than the Panel members, as far as getting back on track.  Okay, the next item on the Panel is the presentation of the FDA's analysis of this application, and Dr. Skodacek is going to begin.



MR. SKODACEK:  Good morning.  Wow, it's loud.  I don't need a mike.  



Good morning.  My name is Ken Skodacek.  I'm the Lead Reviewer for the MADIT-CRT submission from Boston Scientific.



Our review team was comprised of the following individuals.  From the Office of Device Evaluation, I would first like to thank Dr. Randy Brockman, the Medical Officer, and Dr. Owen Faris, Lead Reviewer, who were involved with the original design and conduct of the MADIT-CRT study.  Their support and assistance during the review process is greatly appreciated by other members of the review team.



Directly supporting the review of this submission, we have Dr. Kimberly Selzman, cardiac electrophysiologist; Dr. Ileana Pina, heart failure specialist; and Mitchell Shein, Chief of the Pacemaker and Defibrillator Leads Branch within the Division of Cardiovascular Devices.  From the Office of Surveillance and Biometrics we have Dr. Laura Thompson, statistician, and Dr. Shaokui Wei, epidemiologist.



The Sponsor has proposed the following indications:  Boston Scientific Cardiac Resynchronization Therapy Defibrillators, or CRT-Ds, are indicated for patients with heart failure who receive optimal pharmacologic therapy for heart failure and who meet any of the following conditions:  moderate to severe heart failure, New York Heart Association or NYHA Class III to IV, with EF less than or equal to 35 percent and QRS duration greater than or equal to 120 milliseconds.



This introductory text in the first bullet, including the EF of 35 percent and the QRS duration of 120 milliseconds, were supported by previous clinical studies conducted by the Sponsor.



The yellow box highlights the expansion of indications, which include mild heart failure, NYHA Class II, with EF less than or equal to 30 percent and QRS duration greater than or equal to 130 milliseconds; asymptomatic heart failure, NYHA Class I, of ischemic origin with EF less than or equal to 30 percent and QRS duration greater than or equal to 130 milliseconds.  These last two bullets were based on the MADIT-CRT enrollment criteria, which included cutoffs of 30 percent for ejection fraction and 130 milliseconds for the QRS duration.



FDA would like to highlight some of the potential benefits and risks that were assessed during this study.  Previous CRT studies in NYHA Class III or IV patients have been associated with improvements in functional capacity, as measured by cardiopulmonary exercise testing, improvements in quality of life, reductions in all-cause mortality and hospitalization, as well as changes in echo measurements.  The primary effectiveness endpoint in the MADIT-CRT study includes an assessment of heart failure events and all-cause mortality.



Regarding the benefits, and as the Sponsor mentioned, it's important for me to emphasize the potential.  Although the primary effectiveness endpoint of the MADIT-CRT study included all-cause mortality, a reduction in mortality was not observed.  Rather, the primary effectiveness endpoint was driven by a reduction in heart failure events, specifically inpatient heart failure hospitalizations.



Regarding the potential risks, the primary safety endpoint for the MADIT-CRT study included an evaluation of system-related complications through a period of three months post-implant.  While there might be risks related to CRT or related to the implantation of the CRT system in general, FDA would like to focus your attention on a comparison of the risk-to-benefit ratio of an ICD system as compared to a CRT-D system.  The control group was implanted with an ICD system, which includes a pulse generator, an ICD lead for a single-chamber system, as well as a right atrial lead for a dual-chamber ICD system.  As previously noted by the Panel, approximately 60 percent of the patients had a dual-chamber ICD, while 40 percent had a single-chamber ICD.



The study group, in contrast, was implanted with a CRT-D system, which requires the addition of another lead, the left ventricular lead, in order to provide biventricular pacing.  It's important to note that the implantation and presence of the left ventricular lead could result in additional adverse events, which are referred to as system-related complications.  As a reminder, these complications are usually adverse events that require additional invasive intervention to resolve.



Dr. Selzman will discuss FDA's review of the benefits and risks of these systems observed in this trial.



FDA would like to point out that the purpose of the MADIT-CRT study was not to compare the CRT-D therapy to heart failure drug therapy.  MADIT-CRT patients already satisfied the evidence-based indications for ICD therapy.  NYHA Class I patients with ischemia and an EF less than or equal to 30 percent are indicated for ICD therapy based on the MADIT-II study.  NYHA Class II patients with or without ischemia and an EF less than or equal to 30 percent are indicated for ICD therapy based on the SCD-HeFT trial.  The current guidelines for ICD therapy already encompass these patients.



The underlying question that sets the stage for subsequent discussion to answer is which system is indicated for these patients, ICD or CRT-D?  Given the potential benefits and risks presented in the previous slide, which device provides the best risk and benefit profile?



One needs to consider the incremental benefits, namely a possible reduction in heart failure hospitalization, and the incremental risks, such as dislodgement of the left ventricular lead or complications related to implantation of that lead.  Again, Dr. Selzman will discuss these issues in more detail during her presentation.



As you listen to FDA's presentations, I would like you to keep the following points in mind:  Point Number 1, characteristics of the enrolled patients, especially the enrollment of NYHA Class I patients; FDA's interpretation of the clinical study results; FDA's evaluation of the incremental risks and benefits; potential biases occurring during the study, especially biases related to the lack of blinding and the use heart failure drug therapy throughout the trial; limitations of the Sponsor's statistical analyses; and the Sponsor's limited plans for a post-approval study.



In addition, I would like to point out that our presentations will not include a complete summary of the clinical study design and results.  The Sponsor provided you with those details during their presentation.  Our subsequent presentations will instead contrast and highlight what we consider the most significant findings based on our previous interactions with the Sponsor, since the study was submitted in 2004, as well as our review of the submission and our interactions with the Sponsor during the past three months.



This slide completes FDA's introduction.  I would now like to turn over the presentation to FDA supporting team members, including Dr. Selzman, Dr. Thompson, and Dr. Wei.



DR. SELZMAN:  Good morning.  I'm Dr. Selzman.  Can everyone hear me?  And I'm FDA's clinical reviewer for this PMA supplement.  In addition to my role here at the FDA, I'm also the Chief of Cardiac Electrophysiology at the Salt Lake City VA.



In my presentation today, I'd like to give a brief overview of cardiac resynchronization therapy, which I'll often refer to in my talk as CRT.  And I want to point out that I will spend a fair amount of time looking at important subgroups when discussing the primary effectiveness and safety endpoints that were reached in the MADIT-CRT trial.



A CRT consists of synchronized pacing of the left and right ventricles, and the current FDA-approved indications for Boston Scientific's CRT device is currently restricted to patients with advanced Class III and Class IV heart failure, an ejection fraction less than or equal to 35 percent, and a QRS duration greater than or equal to 120 milliseconds who remain symptomatic despite optimal drug therapy.  CRT is not currently approved for less symptomatic Class I or Class II heart failure patients.  The MADIT-CRT trial looked at a new heart failure population consisting of Class I and Class II patients, but also, as mentioned previously by the Sponsor, used a lower ejection fraction cutoff of 30 percent and a slightly wider QRS cutoff of 130 milliseconds.



This table is a brief overview of the trial.  I would also like to mention that the Sponsor did meet with FDA interactively during the trial design and did incorporate FDA feedback.  It was a randomized control trial.  The patients who were enrolled and the treating physicians, as mentioned previously, were not blinded during the trial.  Randomization was three to two, and so roughly 60 percent of the subjects were randomized to MADIT-CRT.



For the analyses, subjects remained in their randomized groups, or an intention-to-treat analysis, and for the enrollment criteria, patients had New York Heart Association Class I heart failure of ischemic etiology or non-ischemic ‑‑ whereas non-ischemic Class I patients were not eligible, and Class II heart failure, both ischemic and non-ischemic, were eligible.



Again, the QRS cutoff was 130 milliseconds and the ejection fraction less than or equal to 30 percent.  Beta blockers as well as ACE inhibitor or ARB drug therapy had to be stable for one month prior to enrollment.  There were 110 enrolling sites, 87 of which were within the U.S. and 23 were outside the U.S.



You've already seen some information on the baseline characteristics that were presented by the Sponsor.  As mentioned by the Sponsor, the ICD and CRT-D arms were well matched in terms of baseline characteristics.  However, there are some elements of the cardiac history and baseline characteristics that I want to point out and discuss a bit further.



Looking at the first row, although most patients were taking beta blocker, enrollment, about 93 percent in both arms, less than a third were at target dose.  The target dose used to determine the percent of patients at goal was 50 milligrams Carvedilol daily or an equivalent dose of another beta blocker.  So patients not taking Carvedilol had their beta blocker dose converted to the equivalent Carvedilol dose for the purposes of this analysis.



Optimal medical therapy includes a target dose of beta blockers, which have clearly been shown in these patients to improve the ejection fraction, reduce the risk of sudden death, and reduce heart failure hospitalizations and overall mortality.  This target dose of Carvedilol, 50 milligrams a day, is also based on the recommended doses for Carvedilol in the labeling, as well as the doses that were used in the heart failure trials that did show a mortality benefit with beta blockers, such as the U.S. Carvedilol trial.  I will also mention that this target dose of 50 milligrams daily is somewhat conservative since many of the patients in the MADIT-CRT trial have a large enough VMI, or volume mass index, to warrant the recommended dose of 100 milligrams daily.



Next on the list there, I'd like to point out that there were a fairly small representation of Class I subjects, and they comprised only 15 percent of the total cohort.



In the third and fourth rows, I show that there was a high percentage of subjects with the presence of a left bundle branch block on the EKG and a relatively wider QRS of greater than 150 milliseconds, rather than the enrollment criteria of equal to or greater than 130 milliseconds.



For the six-minute walk test, it showed that patients were able to go approximately 360 meters, which is just slightly lower than other studies looking at Class I and Class II patients, which is a bit closer to 400 meters.  About a third of patients had a prior heart failure hospitalization, and I point this out because, as mentioned earlier, an incident in heart failure hospitalization has been shown to be predictive of future heart failure events.  About 10 percent had been classified as either New York Heart Association Class III or IV three months or greater prior to enrollment.  And so FDA feels that the patients enrolled in MADIT-CRT are possibly less healthy than the Class I and Class II that would be found in a commercially available setting.



As I mentioned in the previous slide, beta blockers, which are known to prevent mortality and morbidity in heart failure patients, including heart failure hospitalizations, was under-dosed in a majority of patients in both arms at baseline.  Again, using the Carvedilol 50 milligrams a day as the target dose, approximately only 30 percent were on target doses of Carvedilol or an equivalent beta blocker dose at baseline.



As the study continued, CRT patients were increasingly on appropriate doses of beta blocker compared to the ICD patients.  You can see, in the ICD arm on the left-hand side, bracketed in yellow, the percent at target stayed about the same, from 28 percent to 35 percent, whereas it increased substantially in the CRT group, from 30 percent to 47 percent.  Again, FDA is concerned that the patients in this trial, particularly the ICD patients, were under-treated, which may have affected the combined primary effectiveness results of heart failure events and overall mortality.



Again, as mentioned before, it was an unblinded study design and patients and their treating physicians were not blinded to device type.  The lack of blinding may have contributed to the increasing doses of beta blocker in the CRT-D group I just presented in the previous slide, while, as I also showed, the beta blocker doses in the ICD group didn't really change very much.



Beta blockers can exacerbate bradycardia or AV block, and although I think it's important to mention that both ICD and CRT-D devices both provide pacing support and can protect against bradycardia, the need to provide increased pacing support is not really a concern in CRT-D patients, where the goal is to pace the ventricles 100 percent of the time.  But conversely, concern over bradycardia and an increased need for pacing support can still be an issue in ICD patients, since the goal is really to minimize RV-only pacing, which has been shown to be deleterious to LV function and worsen heart failure.



It's possible that the lack of blinding may have also caused heart failure treatment bias, such as deciding whether to adjust heart failure medications as an outpatient or hospitalizing the patient in order to make the changes.



I will also mention that since patients were aware of the treatment arm even prior to device implantation at the time of randomization, this likely led to an increase in crossovers and dropouts from the ICD group.  And, in fact, ICD subjects did withdraw more frequently than the CRT-D subjects.



  Since the primary effectiveness endpoint was a combined endpoint of heart failure events and mortality in the MADIT-CRT trial, I just want to state the definition of a heart failure event for this trial:  a patient with symptoms and/or signs consistent with heart failure in an inpatient or outpatient setting and receiving either IV decongestive therapy, including IV diuretics, Microzide or inotropes, that did not involve formal inpatient hospital admission regardless of the setting, or an augmented heart failure regimen with oral or IV medications during an in-hospital stay.


There were 245 subjects who either did not undergo device implantation, crossed over to the other treatment arm, or had the device explanted or deactivated.  Of these 245 patients, there were 30 that did not receive a device.  This is comprised of 29 intents, meaning that the patient consented to the trial and was randomized but didn't undergo the implant procedure, and there were far more subjects randomized to ICD who didn't undergo the implant procedure.  As you see, three percent compared to one percent.  Again, this may be due to the lack of blinding at the time of randomization before device implantation.



There was one attempted unsuccessful implant in the CRT-D group.  There were slightly more explants and deactivations in the CRT-D arm.  And the remaining 184 treatment changes consisted of 94 subjects randomized to ICD but received a CRT-D, and 90 subjects who were randomized to CRT-D but ultimately received an ICD.



The patients who crossed over from ICD to CRT-D were often due to progression of heart failure or a recent heart failure hospitalization or even felt to be Class III by the implanting physician.  There were a few patients that received a CRT-D due to concerns of AV block and potential RV pacing.  Now, some of these crossovers occurred at the time of initial implant, based on the implanting physician's assessment, and some occurred after having a heart failure event during the course of the trial.  The patients who crossed over from CRT-D to ICD were mainly due to difficulty placing the LV lead.



In terms of endpoints, MADIT-CRT did meet its primary effectiveness endpoint, which was a significant reduction in the combined endpoint of heart failure events and all-cause mortality.  This consists of an event rate of 26 percent in the ICD arm and 17 percent in the CRT-D arm, and as mentioned previously, this was driven mainly by a reduction in inpatient heart failure hospitalizations.



As you can see in the second row, all-cause mortality was the same, at seven percent for both groups.  Again, for both groups, the heart failure events were largely inpatient.  For the ICD group, 19 out of the 23 percent were inpatient, and for the CRT-D group, 13 of the 14 percent were inpatient.



Also regarding the inpatient heart failure hospitalizations, the majority for both groups, the hospitalizations consisted of receiving intravenous Lasix or a change in the medical regimen.  Relatively few underwent more aggressive measures such as inotropes and vasoactive medications.  Also relatively few underwent right-heart catheterization.  There were several patients who underwent left heart catheterization.  And approximately ‑‑ and I say approximately because FDA just did a sample ‑‑ 10 percent had a documented medical or dietary noncompliance as a cause of their heart failure hospitalization.



The study included a secondary endpoint in order to evaluate the recurrence of heart failure events.  There was a 33 percent reduction in total heart failure events in the CRT-D group compared to ICD, and there was a 16 percent reduction in subsequent heart failure events after an initial heart failure event, again, in CRT compared to ICD.



The study also included 10 prespecified tertiary endpoints for the study, which the Sponsor did review earlier this morning.  However, none of the tertiary endpoints was allocated a prespecified Type I error rate, and none were powered for significance.  Therefore, the results are largely exploratory here.



The first five endpoints listed here did show changes of trends favorable to CRT compared to ICD, and these include echo measurements, namely, changes in the LV volumes and improvement in left ventricular ejection fraction; New York Heart Association class; BNP association with outcome; BNP levels; and Holter parameters.



However, as indicated by a break in the list, the study also included an additional five tertiary endpoints where changes or trends were not really observed, and these include all-cause mortality, appropriate defibrillator therapy, quality of life, mitral regurgitation, and functional capacity.



FDA would like to point out that regarding the endpoint looking at echocardiographic structure and function, the Sponsor discussed with FDA that the MADIT-CRT protocol would leave CRT pacing programmed on during the echo assessments, and since the echo measurements would be made during active biventricular pacing, rather than turning the pacing off at the time of echo, the Sponsor agreed that they could not make claims or assessments on chronic structural changes based on these echo measurements.



There are several subgroups that I will be discussing in the next few slides, and this data is being presented in order to provide a more complete clinical picture of the benefit of CRT in certain groups of patients.  However, the subgroup analyses are post hoc, and therefore, the results should be considered exploratory and interpreted with some caution.



The first three subgroups that I've listed here, New York Heart Association, QRS duration, and gender, have been previously identified in prior clinical studies in CRT to be clinically relevant.  These first three subgroups were also prespecified by the Sponsor as subgroups of interest, although they were not alpha allocated and the trial was not necessarily powered to detect the difference in treatment effect within these subgroups.



FDA was also interested in looking at the role of patients with prior heart failure hospitalizations and prior New York Heart Association Class III and IV, since an incident in heart failure hospitalization, again, is predictive of future heart failure events and heart failure events was the driver for the primary endpoint in this trial.



Lastly, subjects with a left bundle branch block on EKG was identified as a relevant subgroup when the Sponsor was performing a post hoc analysis in order to investigate further the gender differences that were seen in this trial.  Although post hoc and exploratory, it is clinically relevant, and that there is evidence that patients with the left bundle may respond differently to CRT than patients with a right bundle or a nonspecific conduction delay.



The first prespecified subgroup I'll discuss is Class I versus Class II heart failure patients.  As mentioned previously, only 15 percent of the subjects were ischemic Class I patients.  FDA's concern is that this patient population is underrepresented in the MADIT-CRT trial to adequately assess the role of CRT in these least sick patients.



Here I have a hazard ratio graph showing benefit of CRT in various subgroups.  The confidence intervals in this graph are unadjusted for multiplicity, but if you focus on the breakdown of Class I and Class II patients, which I put in the red box, you see that although a treatment effect of CRT was shown in the Class II patients, this was not seen for Class I patients, which crosses 1.



It's unclear as to why this may be the case.  It's possible that it's due to the small sample size.  The table that I've superimposed here shows the raw numbers of Class I subjects enrolled who remained free of a heart failure event during the trial.  At the time of enrollment, or time zero, you can see it's 113 and 152 subjects, respectively.  The number of subjects with 48 months of follow-up, you see the numbers are quite small at only seven and six, or 13 patients total for the entire MADIT-CRT cohort.  Given these numbers, we feel that perhaps more data is needed in this group.



When looking to see if there were other differences between Class I and Class II patients, it was also noted that there was a greater prevalence of left bundle branch block and a relatively wider QRS of greater than 150 milliseconds in the Class II subjects.  It's unclear if these differences played a role in the treatment effect difference between Class I and Class II, but ultimately the data in the Panel pack does not clearly demonstrate a benefit in Class I patients, and again, FDA has not reviewed the more recent data that was mentioned by Dr. Stein earlier this morning.



Another prespecified subgroup analysis looked at the subjects with QRS duration between 130 and 149 milliseconds and those greater than or equal to 150 milliseconds.



This is the same hazard ratio graph with the unadjusted confidence intervals, and the subjects with the relatively narrow QRS, 130 to 149, did not demonstrate a reduction in the primary endpoint as evidenced by crossing 1.



Again, when trying to investigate further some of the differences noted in various subgroups, the Sponsor did perform a post hoc analysis looking at the role of left bundle branch block or a left bundle pattern on the EKG.  The large majority or 84 percent of those patients with a relatively wider QRS have a left bundle branch block, and this is almost twice as many as those compared with the relatively narrower QRS of 130 to 149.  And so as previously mentioned, an analysis of left bundle branch block was done.  Although the analysis was post hoc, the presence of a left bundle branch block appears to be a strong factor when determining the benefit from CRT-D, and I'll show that data in my next two slides.



But the idea that patients with a left bundle pattern on the EKG may respond differently to CRT or biventricular pacing of the right and left ventricle is not a new concept, and there are publications in the literature on this, and it also makes physiologic clinical sense.  A left bundle pattern on EKG represents late activation of the LV free wall, and not only is the LV lateral wall out of sync with the RV, or right ventricle, but the LV septal wall as well.



So if you pace the LV free wall with an LV lead, the activation is no longer delayed but now synchronized not only to the right ventricle but to the septum.  But if the area of greatest activation delay is not in the LV free wall, then pacing the LV free wall may not synchronize ‑‑ it may synchronize the right and left ventricles but not necessarily improve synchrony within the left ventricle or improve left ventricular mechanics.



And here's the data.  When you look at both QRS duration and left bundle branch morphology, it appears that the left bundle morphology better correlates with CRT-D benefit rather than the QRS duration.  The left bundle subjects, which are above the red line, had a benefit with CRT regardless of the QRS duration.  And, conversely, the non-left bundle subjects or those with a right bundle or nonspecific interventricular conduction delay, which are shown below the red line, did not appear to show a benefit from CRT, irrespective of QRS duration.



In fact, when you look at other subgroups, including groups that as a whole showed a positive treatment effect from CRT, the treatment effect does appear to be influenced by the presence of a left bundle.  For example, both men and women, overall, showed a benefit from CRT-D.  However, those with a left bundle, which I've encircled in red, showed a benefit, while those without left bundle, which I've encircled in blue, did not.  The other subgroups listed here on the left-hand side include New York Heart Association class, QRS duration, and geography or within the U.S. versus outside the U.S.  In general, those with a left bundle, in the top half of the graph, in red, showed a treatment benefit with CRT-D, except for the Class I group, which as you can see has a very wide confidence interval.  And those same subgroups listed above, but with a non-left bundle QRS morphology, in the bottom part of the graph, in blue, did not appear to show a benefit from CRT.



Another prespecified subgroup analysis that appeared to show a treatment difference was men compared to women, and here is the Kaplan-Meier curve that shows this.  Although both men and women had a reduction in heart failure events with CRT-D, women, which is shown in red, had a greater benefit from CRT-D and fewer heart failure events than men, which is the blue line.



The cause for this gender difference is not really apparent.  Now, women were more likely to have a prior heart failure hospitalization, the presence of a left bundle, and heart failure etiology being 
non-ischemic, but it's not obvious or clear that these differences are the explanation for the gender gap seen.  Another possible explanation may be that women were under-treated medically prior to enrollment, out of proportion to men.  However, I will say that both men and women did derive a benefit from CRT-D, and there was no difference in complications between men and women.



Now, these subgroups were analyzed to look for treatment effect differences to see if the sicker patients were, in essence, driving the heart failure event endpoint.  If you look at the graph on the left, which is patients with previous heart failure events, 37 percent of the cohort had a prior heart failure hospitalization.  Both patients with and without a prior heart failure hospitalization did demonstrate benefit from CRT.  And you can see the confidence intervals there.



If you look at the graph on the right, 10 percent of the total cohort had previously been classified as Class III or Class IV.  The patients previously classified as III or IV actually seemed to have less of a treatment effect from CRT as the hazard ratio crosses 1.  And so the primary endpoint does not appear to be driven by those subjects with prior heart failure hospitalizations or prior Class III/Class IV.



Now that I've presented to you the effectiveness data, I would like to present to you, as well, the safety data for MADIT-CRT.



The overall mortality, as I mentioned previously, was seven percent, and there was no difference in mortality between groups.  The leading cause of death was pump failure, which was 40 percent.  There were 127 deaths total.  Of these, nine were classified as either device-related, procedure-related, or probably device-related, and five of these nine were arrhythmic deaths.



Of the nine device or procedure-related deaths overall, six occurred in the CRT-D group.  There were two deaths that were felt to be due to the CRT-D implant procedure.  One patient died of a pulmonary embolus, and another patient died of sepsis after undergoing an epicardial LV lead surgery.  There were also four deaths adjudicated as possibly device-related, and this is comprised of three arrhythmic deaths that were felt to be possibly device-related and one patient who died of a fatal MI after receiving an inappropriate shock.



In addition, there were nine subjects who died of sudden arrhythmic death in the setting of worsening heart failure, but these patients were categorized as pump failure deaths.  I also want to mention that the one procedure-related death that did occur in the ICD group, so not counted in the six CRT deaths at the top of the slide, was in a patient who crossed over to CRT-D and was undergoing an upgrade to the CRT-D device.  He died of periprocedural hypotension and MI.



The primary safety endpoint was assessed by looking at the CRT-D system-related complication-free rate from the time of implant to 91 days, or three months of follow-up.  The system-related complication-free rate was compared to a prespecified performance goal of 70 percent.  The complication-free rate that was seen in the trial was 84.8 percent, and so the safety endpoint was met.  And this is comprised of 214 system-related complications that occurred in 164 subjects.



As the Sponsor had mentioned, the most common system-related complications were LV lead dislodgement, extra cardiac stim due to the LV lead, right atrial lead dislodgement.  In terms of complications with the pulse generator, there were premature elective replacement indicator, and in terms of procedural system-related complications, these were largely comprised of pneumothorax and hematoma.



In terms of complications, although no difference was noted in the effectiveness data between patients enrolled in the U.S. and outside the U.S., there was a difference in system-related complications and overall safety that was noted between the two geographies.  The total system-related complication-free rate was 87.1 percent for the U.S. sites and 79.5 percent for the outside U.S. sites.  This difference is in part due to an increase in procedural complications, roughly 90 percent for outside the U.S. as opposed to 94 percent for system ‑‑ SRC-free complication rate.  Again, this was largely ‑‑ this difference was largely comprised of a higher rate of hematoma, pneumothorax, and infection in the outside U.S. sites.



The LV lead complications were similar across geographies, with a system-related complication-free rate of almost 95 percent.  The LV lead complications were similar in both geographies and included again LV dislodgement and extra cardiac stimulation.  There were also more right atrial lead dislodgements in the outside U.S. centers, whereas there were more protocol deviations for using a non-Boston Scientific right atrial lead within the U.S.  Although not listed in the table here, the pulse generator and the RV lead-related complications did have similar rates.



In addition to the safety endpoint, which looks at complications from the time of implant out to three months, FDA also looked at the system-related complications for the duration of the trial;  28.5 percent of CRT-D patients had a procedure or a device-related complication during the trial, most of which did occur early on in the trial or soon after implant.  Approximately eight percent of CRT-D subjects had a procedural complication, another eight percent had a complication with the LV lead after the implant procedure, which required an invasive procedure to correct, and about six percent of CRT-D patients had complications related to the pulse generator, and this includes an erosion rate of .5 percent, which was much greater than in the ICD arm.



As one would expect, there were more system-related complications in the CRT-D group compared to the ICD group, and you can see here 7.5 percent in the ICD arm versus 15.1 percent in the CRT-D group.  This increase in complications in the CRT-D group was driven largely by procedure-related and LV lead-related complications.



I'd like to conclude with the following two slides.  MADIT-CRT met its primary effectiveness endpoint with a reduction in heart failure events and all-cause mortality from 26 percent in the ICD arm to 17 percent in the CRT-D arm, and again, this was comprised mainly of inpatient heart failure hospitalizations.



MADIT-CRT met its primary safety endpoint with a system-related complication-free rate of 84.8 percent, which exceeded the performance goal of 70 percent.



CRT-D has an increased complication rate compared to ICD, and this is driven largely by the LV lead and procedure-related complications, and no difference in all-cause mortality was demonstrated.



FDA's clinical concerns are that enrollees were not on target doses of beta blocker medications during the trial, and particularly the ICD group, there was a limited enrollment of New York Heart Association Class I patients, the benefit of CRT-D in patients without a left bundle branch block is less clear, and enrolled subjects may be less healthy than the New York Heart Association Class I to Class II patients in the general clinical setting.



All right.  Now, we'll have Dr. Thompson present the statistical review.



DR. THOMPSON:  Thank you, Dr. Selzman.  During my presentation I will bring up several discussion items which we would like the Panel to think about when you review the primary endpoint results.



The first two items relate to the different types of deviations in the trial, including crossovers, explants, attempts to implant, lost to follow-up, and other withdrawals.  I attempted to discover the extent to which these deviations affected the final reported results.



The third item has to do with trial blinding.  Within this trial, neither patients nor their physicians were blinded to treatment assignment.  I discuss some consequences with respect to lack of blinding.



The last item pertains to several analyses by subgroup.  The intent of the analyses was to help to indicate whether the effectiveness of the device should be studied further within a subgroup.  I mention some statistical caveats.



As a reminder, here are the study endpoints for this trial.  The primary effectiveness endpoint was first occurrence of all-cause mortality or heart failure event, superiority comparison between CRT-D and ICD.  The primary safety endpoint was the rate of system-related complications from the CRT-D arm only and compared to performance goal.  For the most part, I concentrate on the primary effectiveness endpoint.  As a reminder, the primary effectiveness endpoint evaluation included a planned group sequential design with 20 looks to be conducted by a DSMB.  The overall Type I error rate for the design was five percent, the planned rate.  The monitored test statistic was the log-rank statistic stratified by ischemia status and center.  And interim results were not communicated to the Sponsor or to investigators until after crossing the superiority boundary.



The path of log-rank statistic is given in this graph from the Sponsor.  The statistic crossed the superiority boundary at the ninth analysis.  So right there.  The ninth analysis done on June 22nd, 2009, included events occurring on or before that date.  However, as has already been mentioned, some events have not yet been adjudicated by the heart failure committee.  The September 30th analysis, which is this one here, however, includes all adjudicated events that occurred before June 22nd as well.  The Sponsor refers to the September 30th analysis here as the final analysis.



Generally speaking, when a group sequential trial is stopped for benefit, it is because the test statistic is large in magnitude.  So the corresponding point estimate, here, the hazard ratio, may be exaggerated compared to what it might be from a single-stage study, and it is also probably higher than clinical experience would indicate.  To see this, note that with a single-stage design, we don't wait until the treatment effect achieves a high value to stop collecting data.  We wait until we have a fixed sample size or a fixed number of events and then compute the treatment effect estimate.  So with a single-stage design, calculating the estimate is independent of stopping.  With a group sequential trial, stopping is completely dependent on the calculation of the estimate and the trial is stopped when it is high.



So it is important to keep in mind that hazard ratios computed at the stopped interim look might be biased toward treatment benefit, which has already been mentioned by Dr. Hall.  This is true not only for the primary endpoint but other related endpoints as well.



For the primary effectiveness endpoint, the Sponsor performed one method for bias adjustment and provided an adjusted hazard ratio estimate of .66, with 95 percent confidence intervals from .52 to .84.  The confidence interval has been calculated to take into account the sequential design.  For this particular method, the bias-adjusted estimated and the naive estimate that doesn't bias adjust are not substantially different from one another, and the confidence interval lies below 1.



Now, I would like to move to the discussion items.  For the first two discussions items, I bring up various types of deviations that occurred during the trial.  The next few slides summarize some assessments we did to discover how robust the final conclusions are to different scenarios regarding these deviations.



First, I discuss censoring during the trial that was not due to study termination.  Patients who withdrew from the study prior to having an event were considered censored at withdrawal time.  In the following table, I list percentages of total ICD and CRT-D patients who withdrew during the trial.  There were more ICD patients who withdrew, 6.3 percent, versus CRT-D patients who withdrew, 3.4 percent.



It is FDA's understanding that these percentages reflect those who withdrew and were not continued to be followed.  The reasons for withdrawal are not precisely known to FDA.  However, we do know that some patients who withdrew were never implanted with the respective device, and some had explants during the trial.  Those numbers are indicated in the table.  Sixteen ICD patients were not implanted and withdrew, whereas seven CRT-D patients were not implanted and withdrew from the trial.  In addition, four CRT-D patients were explanted and withdrew from the trial.



The following Kaplan-Meier curves illustrate time to withdrawal, comparing ICD with CRT-D.  The figure includes all withdrawals from the previous slide.  We see a higher rate of censoring during follow-up time in the ICD group.  From the figure, it appears that most of the difference occurs in the time right after follow-up, indicated in yellow, with the remainder of censoring being about equal in both arms.



A question is whether the censoring is informative, that is, if we had full information about the withdrawals during the study, would the trial result have turned out differently?  If these patients are withdrawing because they are getting worse, then we might've expected to see heart failure events followed by withdrawals, instead of withdrawals with no events.  And not many withdrawals who agreed to be followed eventually had events after withdrawing.  So it might not be the case that patients are withdrawing because they are getting worse.



However, if patients who withdraw are withdrawing because they are getting better, then, because more ICD patients withdrew, that could remove more eventually successful ICD patients from the risk set, making the ICD Kaplan-Meier curve in the final analysis look underperforming compared to the CRT-D curve.  Finally, it is possible that the higher rate of ICD censoring early on could've been influenced by patients or physicians not being blinded.  And I discuss this later.



Another potential type of censoring during the trial was for events classified as undetermined, that is, it was not determined whether the event was heart failure related or not by the committee.  Eight ICD patients and eight CRT-D patients had events classified as undetermined who did not withdraw from the study.  So these patients were not considered in the previous slide.



According to FDA's examination of the data, not all of these undetermined patients were censored in the Sponsor's analysis.  Six of the eight ICD patients were assigned events, and three of the eight CRT-D patients were assigned events.  It is not clear why this was the case for undetermined events.



Now, to see how robust study conclusions would be to a worst-case scenario regarding both withdrawals and undetermined events, I performed a sensitivity analysis.  In this analysis, CRT-D withdrawals and undetermined events are assigned events at withdrawal time or time of undetermined event, respectively, and ICD withdrawals and undetermined events are censored at the maximum recorded follow-up time.  When we assume each of these situations, the Kaplan-Meier curves, or time to primary event, become much closer together, and the CRT-D benefit reduces substantially.  However, it is important to note that the result of this worst-case sensitivity analysis is likely worse than reality, but it illustrates the extent of what could've happened if withdrawals had not withdrawn and undetermined events were determined.



Now, we examined crossovers during the trial.  For a crossover here, I'm only considering treatment changes from one arm to another prior to having an event.  This is a bit of a different definition than what was used in the Executive Summary.  That definition was more general, but here it's just strictly treatment change.



There were 88 such crossovers into ICD from CRT-D prior to having an event, and there were 30 crossovers into CRT-D from ICD prior to having an event.  Three of those 30 patients crossed from ICD into CRT-D and had an event on the day of crossover.  The Sponsor has done an analysis that does not count these as crossing over.  However, to be conservative, FDA considered them as crossovers.



The following table provides the number of patients who crossed over by group over follow-up time.  We clearly see more extensive crossover within the first few months of follow-up by the CRT-D group to ICD, as highlighted in red.  However, a question is whether those who crossed over performed differently across groups, which could affect an analysis that analyzes patients in their randomized groups regardless of crossing over.



With regard to performance after crossing over, 19 of the 88 crossovers into ICD had an event after crossing, so about 22 percent of crossovers, and 9 of the 30 crossovers into CRT-D had an event after crossing, about 30 percent.  So the event rate is higher after crossing to CRT-D than after crossing into ICD.  The primary analysis was as randomized, analyzing patients in their randomized groups, despite crossing over.  So the higher event rate in patients who crossed into CRT-D was counted against ICD and the lower event rate of patients who crossed into ICD was counted toward CRT-D.



This does not appear to be a conservative way to handle crossovers, so we performed an additional as-treated analysis to check robustness of final results.  For an as-treated analysis, patients were analyzed in their treated groups.  We left truncated the follow-up time at the time of crossover for crossover patients who had not yet had an event.  So prior to their crossover time, these patients were not considered in the risk set.  Also patients who did not get an implant were kept in their randomized groups in order to focus only on treatment switches for this particular analysis.



We see only a minor difference in the unadjusted hazard ratio and 95 percent confidence interval between FDA's as-treated analysis and the Sponsor's main final analysis, which analyzed groups as randomized.  So from our analysis, although the rate of crossing over was much higher from CRT-D group to ICD group than vice versa, the final analysis result was not changed substantially, whether you do as-randomized or as-treated.



It is not clear, however, whether the interim stopping result would've been different had an as-treated analysis been prespecified as opposed to as-randomized.  But an important point is that sometimes as-randomized and as-treated analyses will give different conclusions, especially when the amount of crossovers is not trivial.



The third discussion item has to do with blinding.  Physicians and patients were not blinded to the patient's assigned treatment.  It is true, however, that the heart failure event committee was blinded to treatment assignment.  Although blinding in the study was agreed upon by both FDA and the Sponsor before the study began, we might explore whether having patients or physicians unblinded could've resulted in undesirable consequences for the study.



For unblinded patients, one consequence is that they might refuse implant after randomization if they know that they are assigned to the control group.  In fact, three percent of ICD patients were not implanted, compared to only one percent of CRT-D patients.  Another consequence is that patients might be more inclined to withdraw early from the study if they know that they are assigned to the control group.  Four percent of ICD patients withdrew within 12 months versus only 1.6 percent of CRT-D randomized patients.  It is important to note that these types of consequences are preventable by blinding the patient, even if only until sometime after randomization.



When physicians are unblinded to treatment assignment of their patients, one consequence is that we might see differences in referral of events for adjudication.  There is no definite way to assess this; however, it should be noted that CRT was already approved for higher-risk patients.  This could have biased physicians to think the device must be effective in lesser-risk patients, leading to differences in referral.



The clinical reviewer has also brought up an important point regarding differences in heart failure drug administration across treatment groups.  It is not clear to what extent the observed CRT-D benefit was due to beta blocker dosage increases.  Finally, more objective measures, such as all-cause mortality, do not show a device effect.



The last discussion item deals with several analyses of the primary endpoints by subgroup.  These analyses were detailed in the clinical reviewer's presentation.  As alluded to there, subgroup analyses can be used to find out whether there might be large differences in treatment effectiveness across subgroups and whether additional studies should be done.



I would first like to remind the Panel about some statistical concepts regarding subgroup analyses.  A prespecified, alpha-controlled, statistical-tested interaction between treatment group and a subgroup on the primary endpoint answers the question, Does the treatment have a different effect across the subgroups?  For example, the subgroups could have different magnitudes of treatment effect, different directions of treatment effect, or some subgroups may have no treatment effect at all.  If this interaction test is significant, then the treatment effect can be concluded to differ across subgroups, and an examination of the effect within subgroups is warranted in order to clinically describe the interaction.



The subgroup analyses described by Dr. Selzman were post hoc, so as she mentioned, p-values and statistical significance should be interpreted cautiously.  However, the motivation for performing the analyses was clinical, and we do not want to ignore potentially important interaction regarding the effectiveness of the device.  Thus, for the most part, results within subgroups should be evaluated clinically, as well as statistically, to see if observations should be examined further.  We ask the Panel to consider the different observed results within subgroups to decide whether device effectiveness should be studied further within a subgroup or if labeling should be modified.



In summary, the Sponsor appears to have met the primary endpoints of effectiveness and safety.  The Sponsor planned and followed a group sequential design for primary effectiveness, stopping the trial early for superiority.  However, various definitions of withdrawal, crossover, and other deviations make it difficult to assess whether these deviations had an effect on primary endpoint results or on the interim result.



Also, with an unblinded trial, there is a potential for patient as well as physician bias.  And, finally, post hoc subgroup analyses can help to indicate whether the effectiveness of the device should be studied further within a subgroup.



Now, I will turn the podium over to Dr. Shaokui Wei.



DR. WEI:  Good morning, distinguished members of Panel and members of audience.  I'm Dr. Shaokui Wei.  I'm an epidemiologist in the Division of Epidemiology, Office of Surveillance and Biometrics.  Today I will talk about the post-approval study that has been proposed for the CRT-D system submitted by Boston Scientific.  The presentation is based on the post-approval study outline submitted to the FDA on February 4, 2010.



Before we talk about the post-approval study, we need to clarify that the discussion of the post-approval study prior to the formal recommendation on approvability of this PMA should not be interpreted to mean FDA is suggesting the Panel find the device approvable.  The plan to conduct a post-approval study does not decrease the threshold of evidence required to find the device approvable.  The pre-market data submitted to the Agency and discussed today must stand on its own in demonstrating a reasonable assurance of the safety and the effectiveness in order to the find the device to be found approvable.



This is an outline of my presentation.  I will start by describing the general principles and objectives for the post-approval study, followed by the overview and assessment of Sponsor's post-approval study outline, and concluding with the post-approval issues for the Panel discussion.



Here are two general principles and the rationale for the post-approval study.  The first one is to evaluate device performance and the potential device-related problems in a broader population over an extended period of time after the pre-market establishment of the reasonable assurance of device safety and effectiveness.  Post-approval studies should not be used to evaluate unresolved issues from the pre-market phase that are important to the initial establishment of the reasonable assurance of device safety and effectiveness.



The reasons for conducting the post-approval study are to gather the post-market information, including data on long-term performance of the device, including effects of the retreatment and the device changes; data on how the device performs in the real world in a broader patient population that is treated by community-based physicians as opposed to the highly selected patients treated by the investigators in the clinical trials.



Post-approval studies can be also used to evaluate the effectiveness of the training programs or device performance in a subgroup of patients, since the clinical trial tended to have a limited number of patients or no patients at all in ‑‑ subgroup of the general patient population.



In addition, post-approval studies are needed to monitor adverse events, especially rare adverse events that were not observable in a small pre-market trial.  And, finally, we conduct a post-approval study to address the issues and the concerns that the Panel members may raise based on their observations and experience.



I will now present an overview of the Sponsor's proposal, followed by our assessment.



The Sponsor's proposed to conduct a single-arm observation study to assess long-term effectiveness by following the IDE patients in the pre-market MADIT-CRT trial for an additional three years.  There were no study hypotheses in the comparison group.



The Sponsor proposed to evaluate the following primary endpoints:  first, all-cause mortality; second, the composite endpoint of all-cause mortality and the heart failure event -- they found that the heart failure hospitalization and outpatient treatment with IV diuretics, recurrent heart failure events, advanced New York Heart Association Class grade II, and the six-minute walk test.



The study population is all active U.S. patients implanted with a CRT-D in the pre-market trial, with a maximum of the 585 patients.  Data will be collected at the six-month follow-up by a study coordinator.  All the patients will be followed through until five years.  In addition to the analysis of long-term effectiveness in all patients, the Sponsor proposed a separate analysis in the patient subsets.



Now, I would like to move on to the assessment of the post-approval proposal.  The first concern we have relates to the study design and the comparison group.  The post-approval study did not include a study hypothesis and the comparison group.  Without the control group, such as the ICD only and the conventional pharmacological treatment and the study hypothesis, it will be difficult to determine whether CRT-D truly provides the long-term benefit effect.



Our second concern relates to the study endpoint.  The Sponsor proposed that the primary study endpoint is to assess long-term effectiveness without a safety evaluation.  The pre-market trial demonstrated CRT-D implant was associated with increased incidence of adverse events.  Without the safety data, it will be difficult to evaluate the long-term risk/benefit ratio in the CRT-D implant patients, which is a key issue of this post-approval study.



Our third concern is the proposed patient population.  The patient population of this post-approval study is all active U.S. patients implanted with CRT-D in the pre-market MADIT-CRT trial.  The results from only IDE patients might not represent a true profile of the safety and the effectiveness of this device in a real-world patient population.



Our final concern is the subset analyses.  The Sponsor proposes to assess the long-term benefit of CRT-D in patient subsets, including sex, baseline New York Heart Association Class I patients.  Due to the small proportion of patient subsets in the IDE patient population, the proposed post-approval study will not have enough power to assess the difference in the long-term treatment effect in the patient subgroups.  So we believe the current post-approval study proposed by the Sponsor is not adequate to address the post-market issues related to this device.



Now, I will quickly present the issues that we would like the Panel members to discuss this afternoon when discussing the Panel questions.



First, please consider whether hypothesis tests with a comparison group are necessary for this post-approval study.  If so, what would be an appropriate comparison group for this study?



Second, please consider whether the long-term safety should be evaluated in this post-approval study and what would be an appropriate endpoint of the safety and the effectiveness.



Third, please consider whether the subgroup analyses are needed and which subgroups should be examined.



Finally, please consider who would be an appropriate patient population for the post-approval study and whether we should include newly enrolled patients in this study.



This concludes my presentation.  Thanks.  Now, I will turn to the FDA data reviewer to give a summary.



MR. SKODACEK:  So I'd like to conclude FDA's presentation with a brief summary of our primary observations about the data used to support the PMA supplement submission, which we believe will be the most relevant to your subsequent deliberations.



First, the study appears to have met the predefined primary safety and effectiveness endpoints, including the demonstration of a reasonable system-related complication-free rate and a reduction in the risk of death from any cause or heart failure events, as compared to the ICD control group.



Second, the study included only a limited representation of NYHA Class I patients, approximately 15 percent of the total patients enrolled into the study.  It is not clear if this limited dataset is sufficient to evaluate the effects of CRT-D in NYHA Class I patients in a commercially available setting.



Third, the addition of the LV lead, or the left ventricular lead, is associated with an approximately eight percent increase in system-related complications throughout the study.



Fourth, the unblinded study design might have led and had unintended consequences and adversely influenced the results, especially because of the imbalance in crossovers, dropouts and, most importantly, beta blocker usage throughout the duration of the trial.



Finally, certain characteristics, such as left bundle branch block and QRS duration, might be predictive of which patients are likely to see the most benefit from the therapy.



Thanks in advance for your consideration, and we look forward to your future discussions.



DR. HIRSHFELD:  Okay, I'd like to thank the FDA staff for their very valuable and well-done presentation, and we will now open the meeting for questions from the Panel members to the FDA regarding their presentations.  We'll begin with Dr. Maisel.



DR. MAISEL:  Just an observation and a point of clarification.  Throughout your presentation and throughout the Panel pack, when referring to the Class I patients, you repeatedly say there was no treatment effect.  I personally don't agree with that observation.  There is a treatment effect observed, a hazard ratio of 0.72.  There may not be a statistically significant treatment effect, but I think that's an important distinction to make.  And then I guess the other question I would have is how many patients ‑‑ I didn't do a power calculation, but how many ‑‑ with that hazard ratio of 0.72, how many patients in the Class I group would we have needed to have in order to have a statistically significant finding?  I suspect it would've been probably three or four times the number of patients we had.



DR. THOMPSON:  I don't have that calculation, but I would imagine the Sponsor might have it.



DR. MAISEL:  And do you have a comment on my observation regarding the terminology?



DR. THOMPSON:  I agree with you, you know.  There was an observed ‑‑ the estimate of the hazard ratio was in favor of CRT-D, yes.



DR. HIRSHFELD:  Dr. Somberg.



DR. SOMBERG:  In the clinical review, you pointed out there was an imbalance in beta blocker therapy, which is interesting.  I didn't see, but maybe I wasn't tuned into it when I read the Panel pack days before, was there compensatory imbalances that may have made up for it?  For instance, in the clinical realm we sometimes emphasize that maybe ACE inhibitors or A2 blockers reach a certain blood pressure point, then introduce a beta blockade and find out we have a ceiling effect or what have you.  So it's possible that by giving less of one, you might give more of another, or maybe digoxin, which also has an impact on hospitalization.



DR. SELZMAN:  In terms of specifically ACE inhibitor or ARB use, I believe it was well matched between ICD compared to CRT-D.  I don't know specifically if those patients who are under-dosed in terms of beta blockers tended to have a higher dose of ACE inhibitors compared.  So I just know ACE and ARB doses between the two treatment groups, but not necessarily broken down by their dose of beta blocker.



DR. FERGUSON:  As a follow-up to that, did you look at beta blocker use in ischemic versus non-ischemic cardiomyopathy?  Was there any difference in those groups?



DR. SELZMAN:  I don't believe we have that data.



DR. HIRSHFELD:  Dr. Kelly.



DR. KELLY:  As far as the hospitalizations go, a heart failure event for a hospitalization could be oral therapy, and I think you mentioned most of them were intravenous.  But do we know how prolonged and intense these hospitalizations were and just how many people were getting just oral therapy versus inotropes or IV medication?



DR. SELZMAN:  I'm not sure we have the duration of the hospital stay.  But as I did mention previously, the majority of hospitalizations did appear to be for either a change in oral medication therapy or use of intravenous Lasix.



DR. KELLY:  And do we know how many were just oral?



DR. SELZMAN:  I don't exactly know.  I think the majority of patients did receive intravenous Lasix.



DR. KELLY:  Okay, thanks.



DR. HIRSHFELD:  Yes, Dr. Naftel.



DR. NAFTEL:  So I want to talk about the blinding issue a little bit more.  Dr. Thompson, I think you really did a good job of laying out the issues, and everyone has.  But just, you know, from an IRB perspective and informed consent, it's such a tricky thing because you have to visit the whole concept of equipoise when you're randomizing a subject, and you have to somehow convince the subject, in this script that you build, you have to convince them that there's equipoise, and I don't know which is better.



But on the other hand, you say here's this cool new treatment, an approved device, but here's something cool and, you know, we want to test it because we think it's going to be good.  We think this is going to be a good thing.  However, don't forget, we really don't know whether it is or not.  But you often leave the patient with a desire that they hope they get randomized to the treatment because that's why you're there.



And so in an unblinded study ‑‑ and if I'm correct, the patient is told before the implant.  So in an unblinded study, you're left with a bunch of disappointed patients, and I think that's part of what you're seeing.  Their disappointment is manifested by the desire to change or don't give me ICD.  You know, I wasn't a winner in this lottery.  Darn.



So I don't have any question other than to comment that this is a real concern from the patient viewpoint and then, of course, your arguments for the physician.  And then, while I've got the microphone ‑‑ and I'll ask this later of the Sponsor, but I'll ask you now, Laura ‑‑ I didn't ‑‑ maybe it's hidden in here, but I never saw any multivariable analyses, and man, what a wonderful time to try to sort out the truth of all of these potential risk factors.



So I'm sure something was done, and I'm sure there was treatment effect and adjusted treatment effect and the interactions.  And I'm sure, after lunch, we're going to see those wonderful analyses from somebody.



DR. THOMPSON:  I hope so.  No, I agree with you that, you know, I presented a lot of information about withdrawals and crossovers.  And one interesting piece of information would be, well, what are the characteristics of those, the patients who are, you know, withdrawing and all of that?  But I don't believe that I have a definitive answer regarding it.  I'm not even sure that we have information about reasons for withdrawal.



DR. NAFTEL:  Do you have the formal script that was read to the patients?  Do you have that or does the Sponsor have it?  I'd just like to review that myself and see how you were able to balance being a cheerleader with equipoise because it's tough.



MR. SKODACEK:  Yeah.  So the consent form might be in your Panel pack as part of the protocol.  The Sponsor would have to verify that, but I'm pretty sure the consent form, which would include the script, would be in there.



DR. HIRSHFELD:  Dr. Laskey.



DR. THOMPSON:  I was just going to add a comment to Dr. Naftel, regarding your comments on the blinding.  We understand that it's not always practical to do that, but just because something is not practical doesn't mean that it doesn't have consequences, as you alluded to, and there might be ways to achieve both, where you get rid of some of the unblinding at the beginning and maybe unblind later on, so you don't see the people who refuse implants or that sort of stuff earlier on.



DR. LASKEY:  So to any of you, follow up on something JoAnn said earlier, have you found anything to suggest that people with CRT-D were followed more carefully, intensively, scrutinized more frequently?  And is there some confounding indication here?



DR. SELZMAN:  I don't believe FDA has any data ‑‑



DR. THOMPSON:  Well, actually, with respect to compliance, there wasn't a differential, but I guess that's not really what you mean.



DR. SELZMAN:  I don't believe FDA was given data in terms of number of office visits, for example, and follow-ups.  So there was a protocol in terms of device follow-up, how frequently they would be followed, but we don't have data in terms of seeing their heart failure specialist or their internist, for example.  Does that answer your question?  Is that what you were asking?



DR. LASKEY:  Sadly, yes.



DR. HIRSHFELD:  Dr. Lindenfeld.



DR. LINDENFELD:  I just want to come back to the difference in adjudication classifications that occurred.  Did you all review that?  We saw about the outpatients, that they were just a small number of patients, but there were a greater number, I think, on the inpatient hospitalizations downgraded in the CRT group.  And is that your experience in the numbers, and are you concerned at all by those changes in adjudication of heart failure events that were considered not heart failure events more in the CRT group?



MR. SKODACEK:  So I mean, are you referring to the differences in the events that weren't included in the calculation that ‑‑



DR. LINDENFELD:  Correct.



MR. SKODACEK:  ‑‑ the Sponsor ‑‑



DR. LINDENFELD:  Correct.



MR. SKODACEK:  That information -- we only received, to my knowledge, the information that was adjudicated by the committee.  So we didn't have sort of a tabular format that showed the differences in the way the Sponsor ‑‑



DR. LINDENFELD:  But it seemed like fairly large differences even on the inpatient, and I'm just a little bit concerned about that and whether or not that's been ‑‑ they're all heart failure patients.  It's surprising that there'd be more changes in the CRT group than the ICD, I think.



MR. SKODACEK:  Yeah, I think we were surprised that there was a difference there, and we're glad that you asked the question.  At some point, certainly, we have to look into it more after the meeting.



DR. ZUCKERMAN:  Well, Dr. Lindenfeld, do you want the Sponsor to specifically reply to that slide after the lunch break?



DR. LINDENFELD:  Yes.



DR. HIRSHFELD:  If I could clarify that.  If I followed the argument earlier successfully, the impression I formed was that there were a large number of adjudicated events that were adjudicated as nonevents in the CRT group but they involved a small number of patients.  And so I think for us to evaluate this, we would like to know the number of patients who would have had a heart failure event had it not been adjudicated as not being a heart failure event by the Heart Failure Events Committee.



DR. SOMBERG:  Can I just say I think there was also a question the Sponsor said they would reply to if we omitted that population?  It was about 127 patients, if I remember, and they were going to see if ‑‑ of the slide that we got from the heart failure adjudication committee, I think there were 127 patients on that, all together.



MR. SKODACEK:  I believe it's 127 events.



DR. HIRSHFELD:  It's events.



DR. SOMBERG:  Well, maybe it was.  I think it was number.



DR. HIRSHFELD:  It's events, but it's in a small number of patients.



DR. SOMBERG:  But, anyway, we're going to look at if we took that group out, and I think that's what Dr. Yancy was saying.  And also to follow up on ‑‑ I guess, Bram, you gave a segue to that.  Maybe the Sponsor can also get back to us after lunch about, was there any difference in the other baseline therapies?  We have beta blocker as a disparity here, but what about the others?  I mean, maybe there was a compensatory or whatever.  Okay, thank you.



DR. HIRSHFELD:  Dr. Yancy.



DR. YANCY:  Dr. Thompson, thank you for a very good presentation.  Just one point of clarification, and I'm referring to FDA Slide 51.  That takes into account worst-case analysis with regard to censoring.  The relationship, if I can read the lower left part of the curve, is still statistically significant, but I don't remember seeing the hazard ratio for this repeat analysis.  Is it significantly different from 0.66, which is what the Sponsor reported for the primary analysis?



DR. THOMPSON:  I didn't calculate a hazard ratio for that.  Are you referring in the very bottom corner of the log-rank, the p-value?



DR. YANCY:  Yeah.  I'm too myopic to see it.



DR. THOMPSON:  It's actually .087.



DR. YANCY:  Okay.  So it is not, all right.



DR. THOMPSON:  Right.  I kind of have to qualify that.  For a worst-case scenario, that's a pretty low p-value.  So, you know, there weren't a lot of withdrawals.  You know, the trial was very large, so it's not going to have a huge impact, but it's important to bring them up, I think.



DR. YANCY:  Thanks for the clarification.



DR. HIRSHFELD:  Dr. Somberg.



DR. SOMBERG:  Would someone from the FDA like to comment on the point that was brought up on, I guess, Page 47 or 48, about the reverse study and how that was thrown out as a negative study, but they said there were some differences in exclusion and inclusion criteria?  And I wasn't sure what the ‑‑ there was certainly a difference in duration of this study versus reverse, in terms of follow-up.  But how does that figure into one's evaluation of whether this is one trial that's positive, there's another trial that's negative in Class I and Class II heart failures, or whether this ‑‑ are they so dissimilar, as not really meaningful to compare?



MR. SKODACEK:  If possible, I'd like to ask Dr. Zuckerman, our division director, to comment on the other trial.



DR. ZUCKERMAN:  Okay, Dr. Somberg, I was going to punt that question back to you because it's a very relevant one and you've been a Panel member veteran of longstanding.  Of course, you recognize that each Panel track supplement that we discuss at this Panel needs to stand on its own, and consequently, the advice that we're asking from this august body today is about this trial, not any other trial with all its warts, possible limitations, and possible positives.  So we do want to stay on track here.  We have a very complicated and large trial before us, and what would be most useful to the FDA is if we continue to dive into this trial.



DR. HIRSHFELD:  Yes, Dr. Slotwiner.



DR. SLOTWINER:  Yes, I just wanted to ask Dr. Selzman, on your Slide 22, I just wanted to make sure I understood it.  Well, that's the slide following the Class I heart failure patients over time for events.  And so I presume the follow-up ‑‑ all patients, I think, had two years of follow-up, right, 24.  So the denominator at 24 months should be 113 in the Class I ICDs and then 152 in the CRT-Ds, if those are the total numbers, right?  I guess I'm wondering how many are followed beyond that, if you know that, beyond the 48 months or 24 months.



DR. SELZMAN:  This table represents ‑‑ so, for example, at 24 months, the 65 and 85 are patients who had not had an event, so the event free.  So that's why it doesn't add to the ‑‑ is that what you're asking?



DR. SLOTWINER:  No, I guess I'm not being clear.  I was just wondering how many patients were still followed at 48 months, total and in both the CRT and ICD groups, but I guess that might be more appropriate for the Sponsor.



MR. SKODACEK:  It might be on one of the other Kaplan-Meier slides.  Sometimes the sample size is remaining.  I don't think we have it specifically for this slide, though.



DR. SLOTWINER:  Okay.



DR. ZUCKERMAN:  Okay.  So, Drs. Slotwiner and Maisel, again, another homework assignment for the Sponsor during lunch.  You'd like them to do a sample size calculation, I believe, Dr. Maisel, for an assumed hazard ratio of about 25 percent reduction, which I think was the original calculation of about 2,000 patients.  And then, Dr. Slotwiner, for the New York Heart Class I patients, you just want to know more information about follow-up.



DR. SLOTWINER:  Yeah, how many were followed and for how long.



DR. ZUCKERMAN:  And I think Dr. Lindenfeld wanted a comparison of the New York Heart I ischemic patients versus the New York Heart II ischemic patients.  Have we got in everything we want out of the New York Heart I, or are there requests for the Sponsor?



DR. NAFTEL:  Well, I want to see where New York Heart fits into the multivariable analysis.



DR. HIRSHFELD:  Any other Panel members have any questions?



(No response.)



DR. HIRSHFELD:  If not, we will break for lunch now, and then we'll reconvene at one o'clock, and what we will intend to do will be to get the Open Public Hearing and the Panel deliberations in, in the time allocated for, that's already allocated in the agenda for those times.



(Whereupon, a lunch recess was taken.)

A F T E R N O O N   S E S S I O N

(1:00 p.m.)



DR. HIRSHFELD:  Okay, good afternoon.  Welcome back for the afternoon portion of this Panel meeting, and I'd like to call the meeting back to order.  And we're going to now proceed with the scheduled Open Public Hearing portion of the meeting, and I would like ‑‑ we're not aware that anyone has asked to address the Panel.  Is there anyone in the audience, from the public, who would like to address the Panel at this point?



(No response.)



DR. HIRSHFELD:  If not, we just recovered the hour that we'd lost this morning, and we will proceed to the ‑‑ beg your pardon?  Okay.  And Jim is informing me that I need to pronounce that the Open Public Hearing is now officially closed.



Okay.  So we'll now proceed to the Panel deliberation portion of this.  So we'll now begin the Open Panel discussion portion, and although this is open to public observers, public attendees may not participate except at the specific request of the Panel Chair.  If you're asked to comment, we remind you to identify yourself each time you speak so this will be of assistance to the transcriber.



So we will start with questions of the Panel to the FDA.  So does any Panel member have a question or a comment that they would like to address ‑‑ I'm sorry, either to the FDA or the Sponsor at this point?



DR. ZUCKERMAN:  Dr. Hirshfeld, perhaps before you start this important segment, would you like the Sponsor and FDA to report back to you on any of the homework that they did during lunch?



DR. HIRSHFELD:  Okay, thank you.  Why don't we begin with the Sponsor because the Sponsor had some homework assignments.  And thank you for giving up your lunch to look at your computer screens.



DR. STEIN:  Yes, thank you.  This is Dr. Ken Stein again.  Just give me a moment, and we'll get the slide deck up onto the computer.



(Pause.)



DR. STEIN:  So these are the responses to the specific questions that the Panel asked of us this morning that required some additional analysis.  There was a question asking us to break down the demographic comparison, specifically comparing the Class I ischemic patients versus the Class II ischemic patients.  What we show here are the characteristics in each group.  These variables here are the ones that showed nominally significant differences between the two groups, gender, six-minute hall walk distance, as expected, body mass index, resting heart rate, and yet as expected, use of diuretics, use of aldosterone, prevalence of diabetes.  There were no differences between these two groups in any of the other baseline demographic variables or in the baseline echocardiographic variables, including left ventricular ejection fraction, left ventricular and diastolic ‑‑ ventricular and systolic volume.



Likewise, no different between the groups in BNP, blood pressures or, I think again importantly, medications, use of beta blocker, ACE inhibitors, angiotensin, receptor blockers.  And, again, no difference in the prevalence of left bundle branch block.



DR. HIRSHFELD:  And did you have other ‑‑



DR. STEIN:  Yeah, we have a number of others.  Can we just run ‑‑



DR. HIRSHFELD:  I think, yeah, why don't you run through what you have ‑‑ would you prefer that?  Mike?



DR. DOMANSKI:  I was just going to ask a really simple question about just that slide.  So maybe that will take a second.



DR. HIRSHFELD:  Okay, yeah, please do.



DR. DOMANSKI:  You know, with this, just sort of cutting to the chase, I don't know if you've done it, but one of the questions one might ask is, taking these variables into account, is class, you know, in a multivariable analysis ‑‑



DR. STEIN:  Yeah.



DR. DOMANSKI:  ‑‑ is it a significant predictor?



DR. STEIN:  Yeah, we do have the results of ‑‑



DR. DOMANSKI:  Independent of the other.  All right.



DR. STEIN:  Yeah, we do have the results of the multivariate Cox proportional hazards model that I'm going to have to ask Dr. Hall to explain to us when I get up to it.



There was a question ‑‑ I believe it was from Dr. Somberg ‑‑ regarding the durability of CRT in the patients in the trial.  In other words, in how many patients throughout the course of the trial were we able to maintain biventricular pacing?  And the answer is that at one year, biventricular pacing was still active in 99 percent of patients.  Out through four years of follow-up, you know, by life table analysis, biventricular pacing was still active in 98 percent of the patients in the trial.



DR. HIRSHFELD:  Now, if I'm not mistaken, though, I inferred some of the other data to suggest that you didn't achieve biventricular pacing in that large cohort to begin with because there were a large number of people who were withdrawn, it sounded like, from failure to achieve a successful implant at the enrollment in the study.



DR. STEIN:  No, we have that study flow diagram in the original package that we had given you.  The number of patients who did not, at the initial implant, have a successful system was quite low.  We can go back to that slide, if you'd like.  Oh, here it is.  I'll just give it a number.  So, no, that's the lead dislodgement data.  It's the original study flow sheet.  It's one of the other slides with Dr. Moss.



At 91 days there were six patients who did not have therapy active, but we should go back -- it's the study flow.  Here's what I'm going to suggest that we do in the interest of the Panel's time.  Let me go through the rest of these slides while we pull up that study flow sheet, and I can get back to you on that.



We have it, okay.  Here's the study flow.  All right, we're there.  So this is a treatment allocation at the time of the initial implant.  You know, 95 percent of the patients implanted were successfully implanted with a CRT-D system.  And that's Slide 25 from the initial presentation.



DR. HIRSHFELD:  And then of those 95 percent ‑‑



DR. STEIN:  Of those 95 percent ‑‑



DR. HIRSHFELD:  Right.



DR. STEIN:  ‑‑ 98 percent maintained LV pacing ‑‑



DR. HIRSHFELD:  Okay.



DR. STEIN:  ‑‑ through the four years of the follow-up.  Great.  Now, it's back to the other slides.



DR. HIRSHFELD:  So that represents roughly 50 patients who did not get the successful implant.  Five percent of a thousand.



DR. STEIN:  Five percent of a thousand, yeah, that would make sense.  I'm going to ask Dr. Hall to come up and help explain this.  These are the results of the multivariate Cox proportional hazards model.  Again, we owe our statisticians for being able to run this so quickly, and obviously we haven't been able to share this with FDA and have this validated yet.  So, you know, we ought to consider these as preliminary analytic results.



DR. HALL:  Yes, indeed, these questions weren't raised earlier.  We had some of these available.  The primary analyses were done by stratification.  There were 220 strata in this study, centers by ischemic status.  That's a very conservative way to do primary analyses but the usually accepted way for primary studies.  If you give up the stratification and instead search for risk factors for the endpoints that play a role, you get a different analysis and almost always a more significant one.



So you see here the hazard.  We started with a list of 28 potential risk factors.  Of course, we included NYHA class.  In addition to these we included LBBB, we included gender, we included whatever else, QRS.  None of those were as good a predicator of the primary endpoint as these.  This was the good set of predictors for the primary endpoint.  And so we put them in an analysis with treatment, and the hazard ratio is now reduced to .62 instead of .65.  Big deal.  You may find it interesting the things that are the best predicators of the primary endpoint.  There they are.



DR. STEIN:  Jack, I'm just going to ask if you can just explain and walk through exactly what each of these variables are.



DR. HALL:  Oh, sorry.  I had hoped they were clear, but perhaps not.  No, they're dichotomized ‑‑ and dichotomized at 130.  1.3.  Okay, it depends on your units.



(Laughter.)



DR. HALL:  Distance walked, dichotomized at 400.  Those who could walk less than 400 have a higher risk of primary endpoint.  At least one prior hospitalization for heart failure.  Left anterior volume indexed to body size, dichotomized at 50 units.  Baseline ischemic status.  Atrial arrhythmia evidence, what is it, within 30 days at baseline?  This isn't the question.  Oh, you mean did better.  You didn't mean with regard to how the treatment affected.  The ischemics had a higher risk of endpoint.  That's not surprising.



DR. STEIN:  Let me clarify here just to make ‑‑ because the statistic ‑‑ so this is the primary analysis on what predicts having a mortality or a heart failure hospitalization.



DR. HALL:  Yes.



DR. STEIN:  This isn't the interaction with the treatment effect.



DR. HALL:  No.  No interactions considered in this analysis.  We'll give you one in a minute.  And you see, those are ‑‑ the dichotomies have always been addressed in a direction that gives the higher risk.  You see hazard ratios for those of 1.3, 1.4, 1.4 and so on.  1.6, 1.59, whatever.  With those variables in the model, issues of New York Heart class ‑‑ what else were we looking at?  Sex, QRS.  They make no further contribution to risk when these are taken into account.  And so with all of those taken into account, we see what the effect of treatment is.  It's got a 38 percent reduction in risk.



DR. DOMANSKI:  Could I just ask ‑‑ I want to make sure I didn't miss this.  Over here.



DR. HALL:  Yeah.



DR. DOMANSKI:  It's a fairly critical point for me.  So treatment with aldosterone antagonist doesn't make the cut; is that right?



DR. HALL:  What's that?



DR. DOMANSKI:  Was treatment with aldosterone antagonist in your model?



DR. HALL:  No, we did not use ‑‑ the only drug use that we considered in this model was diuretics.  We were told that that was such a good indicator of symptomology of why people needed ‑‑



DR. DOMANSKI:  Okay.



DR. HALL:  ‑‑ who didn't use the others.



DR. DOMANSKI:  Let me tell you why I'm asking the question ‑‑



DR. HALL:  Um-hum.



DR. DOMANSKI:  ‑‑ because this is important.  I'd like the Panel to hear this, too.



DR. HALL:  Um-hum.



DR. DOMANSKI:  Aldosterone antagonist and potentially ‑‑ this is a little tougher, but potentially reaching a target dose of beta blockers could make a difference in terms of mortality and, for that matter, heart failure hospitalization ‑‑



DR. HALL:  Um-hum.



DR. DOMANSKI:  ‑‑ which is probably the key thing here.  So to be convincing, it would be interesting ‑‑ and they were imbalanced in your ‑‑



DR. HALL:  Um-hum.



DR. DOMANSKI:  ‑‑ you know, in your two groups.  You know, I want to make sure that we don't think that's the reason why one did better than the other.



DR. HALL:  Okay.



DR. DOMANSKI:  That's the point of the question.



DR. HALL:  Sure.  They weren't imbalanced at baseline, I don't believe; is that right?



DR. DOMANSKI:  I thought they were.  If I'm wrong about that, through the treatment period, then tell me because I'll get off it right away, if that's the case.  But I thought there was some imbalance in aldosterone antagonist treatment, number one, and in reaching target beta blocker dose in the others.



DR. HALL:  Thirty percent and thirty percent ‑‑



DR. DOMANSKI:  For what?



DR. HALL:  ‑‑ between the two groups.



DR. DOMANSKI:  Is the same.  Okay, got it.



DR. STEIN:  There was a difference in aldosterone between Class I and Class II, at least baseline, with that other slide.



DR. DOMANSKI:  Thank you.



MR. SWINK:  Can you clarify what you just said, for the record?



DR. STEIN:  So just to clarify for the record.  So the aldosterone use was balanced between randomized treatment groups.  I think I just may have been unclear.  The slide we showed earlier was contrasting aldosterone antagonist or aldosterone use in Class I versus Class II patients, where there's a difference.



DR. DOMANSKI:  Thank you.



DR. STEIN:  I want to go ‑‑ yeah.  I think, in terms of multivariate models, yeah, again, they get very complicated, obviously, very quickly, and it was, again, a very quick analysis.  There was a question about effect on progression in terms of New York Heart Association functional status at one year and breaking that down between patients who were New York Heart Class I/Class II ischemic and Class II non-ischemics, and these are the data here.



So among the patients who were New York Heart Class I at entry, regardless of treatment effect, about a third of the patients transited over to Class II within a year.  A very small number transited actually into Class III, I think, too small to make any meaningful statistical comparisons.  Within the Class II patients at baseline, irrespective of whether they were ischemic or non-ischemic, a greater number of patients improved and a lesser number of patients worsened among those who were allocated to CRT-D as opposed to the ICD.



There was a question, you know, about whether there was any differences in follow-up visits according to treatment assignment.  In terms of visits that were done as part of the study follow-up, there are no differences in compliance according to whether patients were randomized to the ICD or to the CRT defibrillator.  You know, total compliance through the end of the trial:  97 percent in the ICD group; 97.4 percent in the CRT-D group.  We do not have data regarding number of visits patients may have made to primary care physicians or to practitioners outside of the realm of the study, so we can't answer that question, I'm afraid.  And, again, overall visit compliance throughout the duration of the study never fell below 95 percent.  The main reason for any of the missed visits that occurred was scheduling difficulty or scheduling errors.



Dr. Maisel had asked us to take a broader look at the NCDR database, not restricting the patients that had more complete datasets in the NCDR registry, and just to clarify what the proportions are in the real world, a group of patients who are receiving defibrillators.  So these are the data pulled from the ACC/NCDR ICD database.



This is the overall registry, showing that within the overall registry, a breakdown of Class I and Class II's is 27 percent versus 73 percent.  That was excluding the Class III's and IV's from this.  But within the NCDR ICD registry, there are 11,749 patients who, based on the information recorded in the database, would have been eligible for trial enrollment, that is, either were classified as Class I ischemic or Class II ischemic or non-ischemic with an EF below 30 percent and a QRS greater than or equal to 130 milliseconds.  You know, and this obviously ‑‑ you can see, just in terms of the numbers, that this is a much smaller proportion of the overall NCDR database.  But within that group, 13 percent are Class I, 58 percent Class II ischemic, 29 percent Class II non-ischemic.  And so, you know, the proportion that are Class I really balances quite well with what was achieved within the MADIT-CRT clinical trial.



With respect to the issue of the number of patients, and it was a small number, but who had a large number of events that were readjudicated by the blinded Heart Failure Events Committee as being non-heart failure events, although they had received ‑‑ well, because they were receiving multiple outpatient IV treatments without an accompanying change in their heart failure symptoms, just to refresh everyone's recollection, these were six patients.  There were five in the CRT-D arm.  There was one patient in the ICD arm.



You know, of these six patients, there were a total of 128 events that were submitted for adjudication, that were adjudicated as being non-heart failure events.  You know, in response to the question from the Panel, we removed these patients from the dataset to determine whether they had had any impact on the primary effectiveness endpoint, and the answer is that when we exclude them, the results remain consistent with the main analysis, with a hazard ratio of 0.64.



In response to another question about oral medication changes, of the inpatient heart failure events, the vast majority were associated with an intravenous therapy for the heart failure exacerbation.  Only 67 of the 640 inpatient heart failure events were managed by ‑‑ merely by augmentation of oral medications.  And of these submissions, here you can see 48 adjudicated as a heart failure event, 46 percent adjudicated as not being a heart failure event.



There was a question about the number of patients available for overall follow-up over time among the Class I's, that is, without censoring them at the time of the primary event, as had been shown on the slide that FDA had displayed.  So of New York Heart Class I total follow-up, there are 76 in the ICD arm, 94 in the CRT-D arm at two years, the numbers are 32 and 41 at three years, and the number is 18 through four years of follow-up.



In response to the question about number needed to treat, I'm going to present ‑‑ I just got handed some additional analyses as it's going on.  This is what happens when you work through lunch.  These are the raw numbers needed to treat at various timeframes.  I want to run through these numbers, but then I do want to give a caution towards interpretation of this number needed to treat, as in terms of how it ought to be interpreted or at least what the Sponsor's perception is of how it ought to be interpreted.



So for all patients, at the end of three years, the number needed to treat is 10.  But remember, please, that's the number needed to treat to prevent a first heart failure event or a mortality.  All right.  And by looking at this calculation, one loses the effect of the intervention upon preventing multiple heart failure events.  So in all patients, the number needed to treat is 10.



If one merely breaks down Class I versus Class II patients, it's 27 in the Class I versus 10 in the Class II arm.  Although, again, the numbers are small, confidence limits around these calculations are wide.  If one looks at the left bundle branch block patients, all comers, the number needed to treat is only six.  And if one further subdivides the New York Heart Class I and II patients according to whether or not they have left bundle branch block, all right, the number needed to treat New York Heart I and New York Heart II with left bundle branch block is nearly equivalent:  7.2 patients for New York Heart I; 6 patients for New York Heart II.



DR. NAFTEL:  I'm feeling a little ignorant.



DR. HIRSHFELD:  Can you explain the negative numbers in the non-left bundle branch?



DR. STEIN:  There's a negative number in the non-left bundle branch arm because the hazard ratio is actually to the wrong side of unity.  Although it was not statistical evidence of harm in the non-left bundles, the point estimate of the treatment effect is actually an adverse effect in the non-left bundles, and that's how you end up with a negative number for number needed to treat.



DR. NAFTEL:  Excuse me.  Let's say it's me and not you, but I don't understand this.  Can you just start all over?



DR. STEIN:  I'm sorry.



DR. NAFTEL:  I'm not understanding this table at all.



DR. STEIN:  Yeah.  What we were asked for, and I'm hoping we gave what the Panel had asked us to do, you know, we had given numbers in terms of hazard ratios which reflect relative risk reductions.  There is a concern in translating clinical science, clinical trial data into clinical practice, regarding the absolute magnitude of treatment effect.  And so one way to assess absolute magnitude of treatment effect is to look at the absolute difference in outcomes and then to take the reciprocal of that, which then expresses the number of patients needed to receive an intervention to avoid one outcome event at a given time duration.  And so that's what we are displaying here.



And so the absolute difference in primary endpoint events at three years is such that, in the left bundle branch subgroup, for every six patients who were allocated to a CRT-D, you avoid one primary endpoint event.



DR. NAFTEL:  So this is the starting number, and these are the observed differences?



DR. STEIN:  This is the reciprocal of the absolute difference in the Kaplan-Meier estimates of freedom from primary endpoint events.  You know, if the event rate in one group at three years by life table estimate is X and the event rate in the other group at three years by life table analysis is Y, all right, this is one over X minus Y.



DR. HIRSHFELD:  So maybe let me restate my understanding of this to make certain that I understand it the way you do.  What this says is that if you take all ischemic patients in Class I, that to prevent a first event at three years, you have to treat 28 patients.



DR. STEIN:  Twenty-seven.



DR. HIRSHFELD:  Twenty-seven.



DR. STEIN:  Exactly.



DR. HIRSHFELD:  Yeah.  And then, for all patients with left bundle branch block, to prevent a first event by three years, you have to treat ‑‑ I'm having trouble reading it from this angle, but I think it's six.



DR. STEIN:  It's six patients.



DR. HIRSHFELD:  Six.  And then, for women, you basically prevent an event in one of four patients ‑‑



DR. STEIN:  Yes.



DR. HIRSHFELD:  ‑‑ over three years, whereas, in men, it's one in 19.7.



DR. STEIN:  Yes.  At least the one clarification that we would want the Committee to consider is that it's preventing a first event and that this doesn't take into account any effect on preventing recurrent events.



DR. HIRSHFELD:  This is a first event since randomization ‑‑



DR. STEIN:  Yes.



DR. HIRSHFELD:  ‑‑ because some of these people had had first events before they were enrolled in the study?



DR. STEIN:  Yeah, yeah, yeah.



DR. HIRSHFELD:  I find this very helpful.  I think this is a very good framework in which to understand these data.  So thank you for putting it together.



DR. STEIN:  Dr. Naftel, does that resolve your concerns?



DR. NAFTEL:  No, I'm still just totally confused, so it's me.



DR. STEIN:  This is why I'm a doc and not a statistician.



DR. NAFTEL:  You have to speak slowly.  I'm from Alabama.



(Laughter.)



DR. NAFTEL:  Okay.  So just take me through New York Heart Class I, the second line there.  So the first number, that's how many start off in the group, right?



DR. STEIN:  Yes.



DR. NAFTEL:  Okay, now tell me what that second number is, the 154.  Is that how many patients should be followed?



DR. STEIN:  No.  No, it's the reciprocal of the difference in absolute rates of outcome at one year, between the ICD-treated cohort and the CRT-D treated cohort.  So, again, I'm going to pick numbers out of the air just to make it ‑‑ it may be easier for me to do this in my head.



DR. NAFTEL:  Yeah.



DR. STEIN:  If you had an intervention where one arm had a 20 percent rate of an event at a year and where another arm had a 10 percent rate at a year, the absolute difference is 10 percent at one year.  Another way one could look at that, then, would be to say that for every 10 interventions you make, you avoid one event.



DR. NAFTEL:  Okay, okay, I think I'm coming along for the ride.



DR. ZUCKERMAN:  Okay, Dr. Naftel, one question for you because now that you're along for the ride, the Sponsor is calculating numbers needed to treat out at three years, where sample size for all of those groups is not very large.  Would you agree that perhaps a more realistic estimate might be the numbers at two years, where the point estimates may be a bit more stable?



DR. NAFTEL:  Well, sure, yes.



DR. STEIN:  Yeah.  So I can again, because I recognize the numbers here may be difficult to read, we do have the two-year data here, and again, just for clarity's sake, maybe if I read them out so everyone knows what they are.  So the number is 12 at two years for all patients.  New York Heart Class I, the number is 19 at two years.  New York Heart Class II, the number is 11 at two years.  It actually diminishes the apparent difference between those groups.  That's likely a play of chance.



For the left bundle branch block patients, the number is 7.7.  We round to 8 at two years.  And if we restrict the analysis to the left bundle branch block patients, the number is 10 if they were New York Heart I, and the number is 7 ‑‑ again, we'll call it 7.4 ‑‑ in the New York Heart Class II patients.



DR. SLOTWINER:  Can I ask ‑‑



DR. STEIN:  Yeah.



DR. SLOTWINER:  ‑‑ a question?  The non-left bundle branch block seemed to not get a benefit and the QRS less than 150 milliseconds gets a small benefit.  Do you think that that's ‑‑ I'm just wondering if you could expand upon that.



DR. STEIN:  If you want me to, should I interpret that now or go through the rest of these answers to questions?



DR. HIRSHFELD:  It'd probably be helpful to finish interpreting this, and then we'll go to the other questions.



DR. STEIN:  Okay.  So, you know, the question is, if I understand it correctly, you know, the discriminatory power appears to have been greater for left bundle versus non-left bundle as opposed to QRS broken at 150 milliseconds such that even the non-left bundles, the actual point estimate of the treatment effect was of an adverse effect, whereas the narrower QRS patients, the point estimate of the treatment effect is still towards the side of benefit.



And, you know, any answer that I give is obviously speculative.  Again, these are post hoc analyses.  But if I'm given permission to speculate, what I would say is that presence or absence of left bundle, you know, as the FDA, I think, very elegantly outlined in their presentation, relates to the mechanism of benefit of CRT.  Patients with left bundle branch block have delayed activation to the lateral wall of the left ventricle, and this can be remedied by left ventricular epicardial pacing.  You can have a narrow QRS.  And narrow, in this sense, I want to make sure everyone understands, not narrow in the traditional electrocardiographic sense, meaning a QRS of 130 to 149 milliseconds.



So you can have a QRS of 130 to 149 milliseconds and still have left bundle branch block and still have delayed activation to the lateral wall of the left ventricle, so that from a pathophysiologic basis, again, understanding and being very frank that this is speculative, but from a pathophysiologic basis, it would seem to make sense that the left bundle pattern on the ECG ought to be the more powerful discriminator.



DR. FERGUSON:  Just a follow-up question.  Did you include left bundle in the multivariate analysis that you showed us earlier?



DR. STEIN:  So that multivariate analysis gives the result related to the risk of the primary endpoint event, and the risk of a primary endpoint event didn't differ between left bundles and non-left bundles.  What differs between left bundles and non-left bundles is the treatment effect.  So it's an interaction term that needs to get forced into the multivariate analysis.  And, you know, it just ‑‑ in the time that we had to put together what we thought was a statistically valid multivariate analysis, we really were hesitant to start throwing in multiple interaction terms.  I think that that certainly is something that, down road, we could work with the Agency to do in a robust and valid way.



DR. LASKEY:  So I don't know this literature well, but is this the first time we're seeing a hazard to a wide QRS non-left bundle?  Because I'm not ‑‑



DR. STEIN:  Yeah.



DR. LASKEY:  ‑‑ aware of that.



DR. STEIN:  Again, I want to emphasize, from the Sponsor's point of view, the point estimate is in the direction of hazard in the non-left bundles, but it's not a statistically significant hazard.  And so I don't think we can conclude firmly on the basis of these data that there is a true hazard in the non-left bundle population.  I think all we know is that the point estimate of the treatment effect is towards direction of hazard.



Now, as I said, you know, one issue in terms of whether number needed to treat is actually relevant towards this discussion is that it neglects the effect of a treatment on recurrent or multiple heart failure hospitalizations.  And so I think another way to go about answering the same question is just to look at the data with respect to the total number of heart failure events that are avoided in the two treatment arms.



And so this is just the absolute number of events per 100 patients, now including multiple events in a given patients, and here you see that there is basically a reduction in the number of heart failure events per 100 patients randomized over the median follow-up of the trial, where you avoid about 20 heart failure events per 100 patients randomized during the median follow-up.



And this, I'll ask the Committee whether or not they would like to see these data.  I think they bear on the same point.  It was a question that FDA was asked.  They didn't have the data available.  We do, just with respect to number of hospital days and duration of hospitalizations.  Would you like me to present that, or no?



DR. HIRSHFELD:  Yes, please.



DR. STEIN:  Okay.  So these are the data just in terms of heart failure-related hospitalization days over the course of the trial, and you can see the reduction is highly statistically significant, and it's approximately 260 hospitalization days per 100 patients in the ICD arm, as opposed to approximately 200 heart failure hospitalization days per 100 patients.  So, again, another way to look at this would be to say that you avoid 60 hospital days per 100 patients treated over the course of the trial.



DR. HIRSHFELD:  Yeah.  Did you adjust that for the fact that those data are not anywhere near normally distributed?



DR. STEIN:  These are Wilcoxon.



DR. HIRSHFELD:  Yeah.



DR. STEIN:  The p-value on this is using a nonparametric test, yeah.



DR. HIRSHFELD:  Well, just as I recall, you had a couple patients who were in the hospital for 180 days or something in that ‑‑



DR. STEIN:  Yeah.  And, in fact, to get that point, again begging your permission to show this, this actually shows now broken down by hospital duration with the individual treatment hospitalization, and so again just showing that hospitalizations of almost every duration were significantly reduced in the CRT-D treatment arm.  And I think, you know, probably as a clinician, I'd ask the Panel to consider, you know, that really, you know, a lot of the hospitalizations that are being avoided are not what one might consider to be trivial, you know, one or two-day hospitalizations, but that a lot of them are these week-long or two-week long hospitalizations that end up being avoided with the therapy.



There was a question asking us to give the stratification in the Class I patients according to QRS duration, and this is the breakdown here, that among the Class I patients with a QRS below 150, the hazard ratio is .93 and not substantially different from 1, whereas Class I with the wider QRS, the hazard ratio is 0.59 due to sample size, not statistically significant, but at least by point estimate, evidence of a treatment effect.



Okay.  In response to the question about AV optimization, the answer ‑‑ you know, the question related to whether AV optimization was performed in the trial, whether re-optimization was performed in the trial, and whether the ability to optimize might have affected trial results.  Obviously, in the single-chamber ICD patients, there is no AV delay to consider.  Programming in the dual-chamber ICD patients was forced to 280 milliseconds in order to avoid unnecessary right ventricular apical pacing, and that was quite successful.  AV optimization was recommended per protocol in the CRT-D group, although not required.  Investigators were allowed to optimize using a proprietary algorithm specific to Boston Scientific's CRT-D devices.  At the time of the trial, this was an algorithm called Expert Ease.



However, investigators, at their discretion, could choose not to optimize or could choose to optimize using echocardiographic methods.  And we unfortunately do not have data that we can provide to you regarding whether optimization was performed in any individual patients or whether they were reoptimized.



There are, I think, some concerns about medications in the treatment arm and both balance of medication use at baseline as well as trends in use of medication over time.  ACE inhibitors, as we said, used in 77 percent of patients at study entry, and because lisinopril was by far the most common angiotensin-converting enzyme inhibitor that was used, the doses are expressed in lisinopril equivalents.  The mean dosage was 23 milligrams of lisinopril equivalents per day at baseline.



Beta blockers used in 93 percent of patients, the majority Carvedilol, although a much greater spread than we saw for the ACE inhibitors.  The mean dosage was 28 milligrams per day, expressed as Carvedilol equivalents.  These, as you've already seen, are the trends over time with beta blockers, although broken down maybe a little more finely so that you can see how, over the time of the trial, that the doses change.  Again, no difference in dose at baseline.



This is statistically significant both in mean dose and the proportion achieving the "target dose" over time with the CRT-D cohort.  In terms of Carvedilol equivalents, the dose is 28 milligrams at baseline.  In the CRT-D group, it's 32 and a half versus 30.4 at one year, 34 versus 31 and a half at two years, and 36.3 and 32.8 at three years.



The Sponsor would like to point out that the question of whether there actually is an evidence-based target dose for beta blockers in Class I and Class II patients is controversial.  And we'd also like the Panel to consider whether if, as FDA suggests, having CRT-D allows physicians to escalate the dose of a beta blocker, whether it's appropriate to think of that as a confounder, or whether one ought to think of that as part of the treatment effect of having CRT-D.



These are the effects with respect to the ACE inhibitors at baseline.  There is a well-established target dose for ACE inhibitors in Class I and Class II patients.  That's a target dose of lisinopril at 20 milligrams per day.  These are the mean doses seen in the trial.  They're well balanced at baseline.  There's a slight trend, albeit not statistically significant, towards a higher dose in the ICD-treated patients.



Okay.  Oh, sorry.  There was a question, I believe, you know, with respect to the secondary effectiveness endpoint of recurrent heart failure events.  The risk of any subsequent heart failure event after a first heart failure event is significantly greater and it goes up by ninefold.



By intention-to-treat analysis, looking at the 13 different risk factors as covariates, the risk ratio and hazard ratio for the first heart failure event is 0.55 with CRT-D; risk ratio for subsequent heart failure events, .07 with CRT-D.  And we'd note, you know, 38 percent of the ICD arm patients who had a first heart failure event crossed over to CRT-D afterwards, but that's, you know, because of intention to treat, they're still counted as having ICD in this risk ratio.  Is that the same one?



DR. LASKEY:  So can I just ask a question here?  So this ninefold, let's say tenfold ‑‑



DR. STEIN:  Yeah.



DR. LASKEY:  ‑‑ between friends, is twice what the literature suggests for a population base, less selected patients, and I think it does address or maybe point to one of the questions that I have in terms of the representative of this patient population.  But we're looking at a group that's a lot sicker than what more population-based data would suggest for 
Class I/II.



DR. STEIN:  Well, I think the point that I want the Panel to bear in mind is this is not meant to be representative of a large population of Class I/II patients.  These are not all comers with Class I and Class II heart failure.  These are patients with Class I and Class II heart failure who also have an ejection fraction below 30 percent and who also have a QRS duration of at least 130 milliseconds.



So I mean, I would really agree completely with the thrust of your question, the point that you're making, and we really believe that that ought to be emphasized in the Panel's deliberations.  And then I think, for completeness, instead of giving this as an intention-to-treat analysis, if we do look at it as an on-treatment analysis to account again for some of the issues that you may see that have been identified given the unblinded nature of the trial, both with respect to patients and treating physicians, albeit not to the Heart Failure Events Committee, the risk of a subsequent heart failure event again is ninefold increase after first heart failure event.  But now, if we look at untreated analysis, the hazard ratio with treatment for a first event, 0.57, a 43 percent relative risk reduction, but now the risk ratio for subsequent heart failure events is also significant, a hazard ratio of .61.



And I believe those were all of the outstanding questions that the Panel had asked us to address this morning.



DR. HIRSHFELD:  Before we talk about this more, let me just compliment you and thank you on your effort and your resourcefulness to put this information together in such a short period of time.  Personally, I found your additional analyses to be very helpful in my ability to understand your dataset, and I expect the rest of the Panel did too.  So thank you.  Now, does FDA have another presentation to present or not?  


Dr. Kelly has a question.



DR. KELLY:  Sorry, John, there was one more question I don't think was answered, and that was the question about the single-chamber versus dual-chamber devices.



DR. STEIN:  Oh, yes.  My apologies.



DR. KELLY:  And the reason behind that is that there is a recent report from the Ontario database that shows that patients with dual-chamber devices had significantly more complications, which is not surprising, and that that is linked, maybe not causally, but linked to higher mortality.



So the question is, in these patients, we had similar mortality.  We had more complications in the ICD ‑‑ in the CRT patients, but fewer hospitalizations.  So my question is how does that sort out if we just look at the single-chamber device patients who are likely to have fewer complications?



DR. STEIN:  Yeah, yeah, my abject apologies to the Committee.  We actually have that analysis, and it got inadvertently dropped from our slide deck.  So we'll get this up on the computer.  While we get it up on the computer, I mean, the preparatory answer is we computed the hazard ratio separately in CRT-D with the single-chamber ICD and separately preparing CRT-D with the dual-chamber ICD, and the hazard ratios are actually quite similar.  And in just a moment we're going to get that up for you. 



All right.  So here we go.  So comparing CRT-D only to dual-chamber ICD, the hazard ratio is 0.68.  Comparing CRT-D only to a single-chamber ICD, the hazard ratio of 0.58.  So actually, you know, there's no significant difference in outcome in this trial comparing the dual-chamber to the single-chamber ICD recipients.  Actually, you know, a slightly better outcome with the dual-chamber recipients than the singles.  That, you know, likely reflects the fact that it's a nonrandomized treatment allocation.  And again I apologize for having left that out.



DR. KELLY:  Thanks.



DR. LINDENFELD:  And, Dr. Stein, one other thing I think you were going to show us is just to go back over the results of the adjudication of the hospitalizations.  You showed us the changes in the outpatient heart failure events, but we just wanted to look back and see how often there was a difference between the investigator designation of heart failure and the CEC designation in the hospitalizations.



DR. STEIN:  Yes.



DR. LINDENFELD:  That was one of the slides you showed, but they went very rapidly earlier.



DR. STEIN:  Right.  We have that slide in the adjudication deck.  All right, good.  I'm going to try to run through this, although I may ask Dr. Dwyer to come up if there's anything that I leave ‑‑ that's left unclear.  So in terms of events that were submitted to the Heart Failure Events Committee, so, you know, there were roughly 26,000 events total that were submitted.  Of those events ‑‑ and of course all hospitalizations had to be submitted.  So it was not left at the treating physician's discretion whether or not to submit a hospitalization and prejudge it as being a heart failure event.



Of those submitted events, you know, 39 percent in the ICD arm were categorized as potential heart failure events; 31 percent in the CRT-D arm.  Of the submitted potential heart failure events ‑‑ and this, I think, was sort of that issue of the outpatient hospitalizations, so we can run through this pretty ‑‑ in some detail again.  All right.  There is a difference between the two arms, out of what got submitted as a potential heart failure event and what was ultimately judged by the blinded committee as a true heart failure event.



All right.  And basically, within the CRT-D arm, 55 percent of the potential heart failure events were adjudicated as true heart failure events, as opposed to 79 percent in the ICD arm.  But, again, if you look only at the inpatient events, that difference disappears.  All right.  It's, you know, basically 72 percent adjudicated as true in CRT-Ds; 80 percent adjudicated as true in the ICD arm.  And I think I want to skip through to the ‑‑ where was the first ‑‑ the outpatient events we've already spoken about, and basically what happened was there was a large number of events mostly in five patients in the CRT-D arm, although in one patient in the ICD arm, that represented outpatient inotropic therapy in the absence of any change in heart failure symptoms.  And those were adjudicated as not being heart failure events.  And again, we've shared the analysis if we just exclude those patients.  We've shown you those details.



But I think the other point that we'd like the Panel to consider, at least in terms of the primary efficacy endpoint, there's really no difference at all in adjudication.  So most of those outpatient subsequent events came after the patient had already experienced a primary endpoint event.  And in terms of first heart failure event, what drove the primary endpoint, all right, 79 percent in the ICD arm were adjudicated as a true heart failure event; 73 percent in the CRT-D arm were adjudicated as a true heart failure event.



DR. HIRSHFELD:  Okay.  So there was a slightly greater loss of actual endpoint events from submissions in the CRT-D arm than in the ICD arm?  Am I interpreting that correctly?



DR. STEIN:  I mean, I think I just don't know that I would ‑‑ I'd prefer that we phrased it a little differently, maybe, because the blinded adjudication events, there's a difference in the blinded heart failure adjudication, very slight, between the events that were submitted for ICDs and submitted for CRT-Ds.



DR. HIRSHFELD:  Well, as a non-card carrying statistical person, the way I look at this very simply is how many patients from each group had an event submitted that had the potential to be an endpoint event that was then adjudicated as not to be an endpoint event.



DR. STEIN:  Yes.  Yeah, I agree with your interpretation.  We have another analysis, I'm told, on a USB stick.  I can't wait to see what it is.



(Laughter.)



DR. STEIN:  We'll get it up.  They don't only work through lunch; they work while I'm speaking.  So this is primary effectiveness using center-reported heart failure events as opposed to using the Heart Failure Event Committee adjudicated events.  And so if we use each patient's first center-reported heart failure event as a primary endpoint event, rather than using the final blinded adjudication, the hazard ratio ends up being 0.65.  So I would interpret that as that consideration has negligible effect on the primary outcome analysis.



DR. HIRSHFELD:  Yeah, Dr. Maisel, did you have a question?



DR. MAISEL:  Well, I have an additional question for the Sponsor.  Is it okay to cover new territory, or did you want to have the FDA speak first?



DR. HIRSHFELD:  Maybe we should have FDA speak first and then you could ask that.



DR. MAISEL:  Thank you.



MR. SKODACEK:  So let me have Dr. Selzman address some of the clinical issues that were brought up.



DR. SELZMAN:  There's just a couple of comments that FDA would like to clarify.  Just to reiterate again, Dr. Stein did go over in detail the beta blocker doses.  He showed, I think, a Kaplan-Meier curve out to three years.  But again, if you looked at the slides that I showed earlier today, if you look out to four years, it's about 45 percent use that were at target, 45 percent in the CRT-D were at target.  So I just wanted to make sure that was clear.  Again, in terms of the target dose that was used to determine the percent of patients who were at target dose, we feel that the 50 milligrams a day is reasonable and, in fact, maybe slightly conservative because if you do the dosing based on BMI, a lot of the patients in the trial would've been recommended for 100 milligrams of Carvedilol a day.



Also just quickly to clarify, in terms of the ACE inhibitor doses and the use of aldosterone, I believe the data that was shown, well, first about ACE inhibitors, it was about 77 percent, I think, in both arms, but this is just at baseline.  As far as I know, the Sponsor didn't present ACE inhibitor use or titration over the course of the trial.  And I believe the aldosterone doses that they showed or the percent on aldosterone antagonist was at baseline.  Okay.



And then just one question, actually, I have for the Sponsor is that you did mention that there was no difference in the presence of left bundle branch block Class I versus Class II, but the data that you had presented ‑‑ given to FDA in preparation for this Panel, I thought, did show a difference in terms of prevalence of left bundle, so with Class II's have more left bundle than Class I's.



DR. HIRSHFELD:  Does FDA have other ‑‑ okay, Dr. Thompson.



DR. THOMPSON:  Dr. Yancy asked for the hazard ratio estimate for the worst-case scenario for the withdrawals, and you'll notice in that Kaplan-Meier graph, the curves do cross at the end.  So there's a question of whether a proportional hazards assumption holds, but if we assume that it does, the calculation is .85, with a confidence interval of .7 to 1.04.



He also asked if that would be significantly "different" from the hazard ratio estimate for the Sponsor's final analysis, which was somewhere around .66.  I didn't actually do that calculation, but my guess, by looking at the numbers in the standard errors, it's probably not statistically significant.



DR. YANCY:  Thank you.



DR. HIRSHFELD:  Okay.  All right, we have roughly an hour for what we can call Panel deliberations.  So I think let's just start.  So, 
Dr. Domanski, you had your hand up first.



DR. DOMANSKI:  Well, you know, I'd like to ‑‑ maybe I can get the help of the FDA, then, because I really want to pin down the business of the aldosterone antagonist, beta blockers, et cetera, because the question I have is this is a really ‑‑ you know, it's a wonderful study that's been done by a very ‑‑ you know, by a distinguished investigator, a first-rate company, all that kind of stuff.  With all of that said, so what I'm asking myself is, you know, how can we make a big mistake here if we suggest going ahead with this?  What's the kind of failure mode later?  And the one crack in the enamel that I'd like to see somebody really close the loop on is the business of clearly effective treatments being different.



Now, it's nice that they were the same at baseline, but what I actually saw the FDA show ‑‑ and maybe, I guess, that was a slide ‑‑ was a suggestion that, in point of fact, the treatments were not comparable beyond baseline.  And if that's the case, then I'm a little worried with the mortality not being at all different, that in fact these people just got different amounts of treatment with drugs we know effectively treat heart failure.



So I'd like to get some help from both the FDA and the Sponsor in having my mind put at ease about that so we can, you know, move along and figure out, you know, whether or not we should be restricting this to left bundles or whatever.  So help me out.  I just don't want us to make a big mistake redoing aldosterone and beta blocker studies and then turn around and approve a device that really isn't useful in this group.



DR. MAISEL:  John, can I make a comment while the FDA is preparing?



DR. HIRSHFELD:  Yes, please do, Dr. Maisel.



DR. MAISEL:  I'm not bothered by the differences because it's extremely common to put a CRT device in a patient and be able to increase their medications if they respond to CRT.  Their blood pressure might be 10 points higher.  It's just that I don't find it unusual for them to tolerate higher doses of medication.  So I think it's going to be a little bit of a challenge to tease out what is differential treatment due to treatment effect of the CRT.



DR. DOMANSKI:  Well, I'd like to give them a chance to try, and if they can't, then we'll have to make a decision without it.



DR. YANCY:  But there's yet another set of confounders here, Mike, because by definition aldosterone antagonist should not be present in patients who don't have at least NYHA Class III disease or worse.  That's the first point.  And the second point is that the ability to dose beta blocker, as you know, is a function not only of heart rate but blood pressure as well.  And without having that information and understanding the interaction, I think we have to be very careful looking at a metric of achieved dose and assuming adequacy of medical therapy or not.



DR. DOMANSKI:  Okay.  Well, let me answer that.  I think that that's right, and I agree that we may have to make a decision without teasing it out.  And I understand what the guidelines say about use of aldosterone antagonist, but they in fact are effective for real physiologic reasons.  So that wouldn't be aborted by the lack of it being guideline based.



DR. HIRSHFELD:  Dr. Pina.



MR. SWINK:  Turn on the microphone.



DR. PINA:  Thank you, I got it.  Ileana Pina for FDA.  So if I may maybe help clarify, even though the guidelines may not actually tell you a dose, the guidelines do say concomitant with the clinical trials.  So the clinical trials of Carvedilol that were done in a similar population of primarily Class II recommends the dosage be 50 milligrams twice a day if it's 75 kilograms or greater, and up to 50 milligrams, 25 BID, if the weight is below 75 kilograms.



The majority of these patients have pretty high BMI, as we know is very common in this population, and although I agree with Dr. Maisel that you're a little hesitant to push up the dose and then you get the CRT-D in there and you feel a little bit more comfortable, in the clinical trials without the CRT-D, it was possible to up-titrate the dose.  So I think those doses that we've talked about, and what the Sponsor suggested is a good dose, were reasonable, but they were differential.  So I hope that helps.



DR. DOMANSKI:  Well, I mean, I kind of already knew that, and what I'm fixing on is a differential.



DR. STEIN:  Should we have Dr. Pfeffer give Boston Scientific's perspective?  I wasn't sure if the question was addressed to us as well.



DR. DOMANSKI:  Absolutely, I appreciate it.



DR. HIRSHFELD:  Yes, please.



DR. PFEFFER:  Marc Pfeffer.  Dr. Domanski always asks very difficult questions.  If we knew the aldosterone effect was that prominent, the top cap would've stopped already and we're still going, Mike, as you know.  So for the aldosterone antagonist, I think, in this patient population, there's very little data.  The most substantial data in this patient population would be the ACE inhibitor.  And it's one thing to have a target dose.  It's another thing to ‑‑ what happened in the trial.



So, for example, I think it's fair to say the first preventive therapy with an ACE inhibitor in an asymptomatic LV dysfunction patient was safe or solved.  You would like to solve and I would like safe.  But the actual dose achieved, let's just use safe since that one sticks up here, 150 milligrams of captopril, 50 milligrams three times a day, titrated, was the target.  So that's what it would say.  But the number of people that achieved that in reality was not 100 percent, and the actual dose achieved was something like 71 or 80.  So, you know, it's one thing to have a target.  It's another thing to what's achieved even in a randomized trial where you're titrating, too.  And the thing that I always remember is the placebo couldn't be titrated 100 percent of the time, so we don't hit target of placebo.



So I think our numbers, which are Class I/Class II patients, we asked the physician, take your time, get a stable dose before they're going for their intervention, which is an accepted intervention, the ICD, the randomization is the extra lead, that the dose for ACE inhibitor/ARB was ‑‑ first of all, we don't have an ARB-equivalent dose, but the 70-something percent on an ACE inhibitor, our lisinopril equivalent of 20 is respectable.  Over time it doesn't diminish.



One of the things you worry about in a clinical trial is they show you a nice baseline, but then they use less medical therapy over time.  We don't have that.  And for the beta blocker, the dose equivalent of Carvedilol was approximately 26.  I just turned to our CHARM data.  CHARM was CHARM-Added, which was approved here, and we were very proud of the baseline medication use.  The Carvedilol-equivalent use in the 80-something percent of the people on a beta blocker was 28 milligrams.  So I think it's one thing to say a target.  It's what you actually get on a human being.



The blood pressure in this group started at 122, and I think we had a reasonable blood ‑‑ we had good blood pressure control.  We had good use of medications.  The aldo that you keep asking about, I don't know, Mike.  I wish, if we knew, maybe it should be more.  Maybe that will happen over time.  And I think our use over time does not diminish and the beta block over time actually increases in both groups, more so in the CRT-D arm.



DR. DOMANSKI:  Thank you.



DR. HIRSHFELD:  Dr. Laskey.



DR. LASKEY:  Just a somewhat hopefully not too provocative a question for either our statistician or the FDA's statistician.  We can't seem to get away from this treatment effect, this .6, .64, .6, bouncing around there no matter how we've asked people to stand on their head.  So can you give us your perspective on such a stubborn point estimate that will not change no matter?  How does that happen?  Is this that robust a trial?



DR. THOMPSON:  Well, certainly it does seem to indicate that there's some robustness to the data values themselves.  So yeah, I would say, in general, this was a very large trial, and the absolute numbers of deviations are probably small, but then even relative to the ‑‑ you know, to the size of the trial is pretty small.  So I think that's the reason why, when I was presenting lots of different analyses, it seemed like no matter how you slice it, you get that point estimate.  So yeah, it speaks to the robustness of the point estimate as calculated.



DR. LASKEY:  So how much selection bias would you need to demonstrate the same?



DR. THOMPSON:  What do you mean selection bias?  With respect to what?



DR. LASKEY:  Well, let's just say for argument's sake that this is a non-representative population and that there is, because of the absence of blinding, tremendous bias going on here.  So in a study with a significant amount of bias due to unblinding, would you not expect to see the same sort of stubborn treatment effect?



DR. THOMPSON:  So are you asking, if everybody was blinded, would we have seen the same stubbornness?  Yes.  I don't know if it's a question of whether if it's a selection bias issue because if you're selecting patients to be of a certain type, it's ‑‑



DR. LASKEY:  I misspoke.  It's due to the absence of blinding that there's a tremendous bias in an unblinded study.



DR. THOMPSON:  Right, right, but I don't think ‑‑ whether blinded or not, I think you could still have an estimate kind of bouncing around for different scenarios.  It's just going to bounce in a higher place than a lower place.  So I am not sure those two are connected.



DR. HIRSHFELD:  Dr. Maisel.



DR. MAISEL:  I have two additional requests for data clarification from the Sponsor, and hopefully you can provide at least something in this regard, and I'll tell you what they both are, and then we can start with one.  So one is about the pacing, and one is about the CS anatomy.  So why don't we start with the pacing one first.  



You provided some data or at least there's some data in the Panel pack regarding a select group of patients, regarding the ICD population and the amount of pacing, and it appears that there were some small number, less than 100, saved to disks from which pacing was analyzed, and virtually all of it was very, very small, certainly less than five percent and I think even less than that.



Can someone please clarify for me two things?  Number one, for me, this would've been at the top of my list of things to collect data on in an ICD versus CRT-D trial.  We all know about DAVID and forced RV pacing.  So I'm curious as to why you didn't ‑‑ you chose not to collect pacing data in the ICD population, which I think would've been relatively easy to collect.



And number two, I'm not clear on how you got those ‑‑ how we got data on those 90 patients, why those 90 or however many there, how did you end up with those disks, why those patients?  And just so we can understand whether it's representative of the entire population.



DR. STEIN:  Thank you, Dr. Maisel.  No, we agree with you that the data with respect to RV pacing are important.  We did collect the data on data disks.  We just frankly haven't had time to complete the data analysis for the percent of RV pacing from the data disks in the entire population.  The data were not collected on a case report form, so we actually need to translate them electronically from our disks into a database.  I think, you know, we did undertake, you know, to do the random sample of the patients, as were presented to you in the Panel pack.  The only thing I'd say is that the analysis is, you know, of the full set of data disks being carried out by Paul Wang at Stanford as the Core Laboratory who's going to review all the data disks, adjudicate electrograms, and complete the pacing analysis.



But the observations that we made, I think, in response to the Panel's question looking at the dual-chamber versus the single-chamber defibrillators, I think also argue against there having been a marked effect due to any RV pacing in the ICD arm of the trial.



DR. MAISEL:  So just to clarify, I'm still not clear where the data disks that were analyzed, that we were provided data for, how were those patients selected?



DR. STEIN:  We can go to the next slide.  Let me ask Jim.  I'm going to ask Jim Daubert to come up and actually go through that process.



DR. DAUBERT:  James Daubert again.  So the sample, we will have a full analysis of the amount of RV pacing.  The data that you've seen so far in terms of that, from 90 patients, 90 disks, interrogated and downloaded from the ICDs, was a random sample of disks from the last year.  Every tenth patient was randomly sampled and analyzed thus far for that.



In terms of hypothetically is there an RV pacing causing the effect we've seen, RV pacing in the ICD group causing heart failure and that's why CRT-D looks good, I think Dr. Stein reemphasized the fact that we would tend to see that in the dual-chamber patients rather than the single chambers.  We saw no difference, statistically different, significant difference between dual and single.  In fact, dual-chamber patients tended to do slightly better than single-chamber patients.



And, furthermore, I'd emphasize that the protocol, you saw the AV intervals that were used for dual-chamber devices in the ICD arm.  I'd also like to emphasize that the pacing mode was DDI, rather than DDD, to allow, you know, tracking of the sinus rate and pacing in the ventricle.  So DDI 40 with a long AV delay in the dual-chamber patients in the ICD arm; VVI 40, of course, in the single-chamber patients in the ICD arm.



DR. MAISEL:  Okay, I'm comforted by the fact that it was a random sampling, but I'm a little bit at a loss to understand why, you know, it's been about nine months since the data download, why we couldn't have one number from each patient regarding the percent pacing.



So let's move on to the anatomy.  Do you have any information regarding where these leads were placed?  And what I'm most interested in trying to understand is whether there ‑‑ if we take really the best of all the worlds, the Class ‑‑ I'm interested in Class I patients in particular to try to understand if we really find the patients who got the lead put in the right place, whether they actually benefited or not because we all know a lot of times the leads aren't put where they really should be.



DR. STEIN:  Yeah, I'm going to ask Dr. Moss to address what turns out to be a fascinating question.  What is the right place, and do we actually know it in those terms?



DR. MOSS:  Thank you, I'm Dr. Moss.  And I'm also going to ask Dr. Helmut Klein, who did the review of all of the coronary venous angiograms.  Let me just say that there were somewhere around 890 coronary venous angiograms done in the CRT-D group of patients and then, in addition, had either a PA in lateral or oblique so we could identify the location of the lead in the coronary veins.  You should, in a broad sense ‑‑ and Dr. Klein will give you the details.  You could think of three veins overlying the left ventricle, the anterior, the lateral, and posterior, and when we looked at the results from leads positioned in the anterior, lateral, or posterior relative to the primary endpoint, there was absolutely no difference.



Then we looked at the relative depth of the penetration of the leads in terms of basal, whether the pacing lead was in the basal, the mid portion, or the apex of the left ventricle.  And the basal and the mid portion had very similar, very favorable results.  The only unfavorable results were in leads positioned in the right ventricular apex.  Not in the right ventricular, in the apex of the coronary veins.  And we think that this is essentially equivalent to right ventricular pacing.



I would like Dr. Helmut Klein to expand just a bit on this, if you want, because he did the primary analysis, and the findings are in fact very dramatic and very interesting and this just was accomplished about three weeks ago.



DR. MAISEL:  I'll defer to the Chair.  You've certainly answered my question.



DR. HIRSHFELD:  I think, can we hold that in reserve and if we have time we'll bring that up?  But I think we would be interested to hear it, but I'd like make sure that we have adequate time to deliberate.  Other Panel members with thoughts?  Dr. Weinburger.



DR. WEINBURGER:  As a non-electrophysiologist, I'm sort of a little puzzled by the predetermined safety endpoint.  So this is something both for the FDA and for the Sponsor.  If I do an interventional procedure which had a 30-percent complication rate, I'd probably be run out of town.  I was a little surprised that that's considered a predetermined success in terms of safety.  So I was wondering if you could give a 
non-electrophysiologist some understanding of where we come off agreeing that that's an acceptable safety rate.



MR. SKODACEK:  That's actually a very good question that we thought you'd ask.  So the 70 percent cutoff was used in some previous studies prior to this, the formation of this study.  So some of the original CRT studies presented by the Sponsor, I think it was CONTAK CD, COMPANION, and MIRACLE ICD all used that same cutoff.  We tried not to focus on that, although that is the primary safety endpoint of the study.  We tried to focus more on the comparison of the complication rates between the two groups, which were originally not in the clinical report.  So we thought it was more relevant to focus on the complication differential between ICDs and CRTs because that's where the risks are and that's where the benefits are being measured.



DR. WEINBURGER:  So do we have some concurrent ‑‑ I understand what complication rates are outside of this trial in the real world for these devices.



MR. SKODACEK:  Yeah, I think the rates that we saw in this trial would be around 80 percent, and I think that's another thing that the Sponsor presented.  They compared the complication rates with some of their ‑‑ the LV lead and some of the others, the RA lead, were similar to some of these other trials as well.  In this particular trial, there were more right atrial lead dislodgements than you would tend to expect as well, but the results seem very similar to what we see in other CRT trials.



DR. HIRSHFELD:  Dr. Naftel.



DR. NAFTEL:  I apologize for even opening my mouth, but I have to say every tenth patient is not a random sample.  That's called a systematic sample that might have a random starting point.  But we're being so good and technical, it's not random.



DR. HIRSHFELD:  Any comments from any other Panel members?



(No response.)



DR. HIRSHFELD:  Our Industry Representative or our Consumer Representative, do you have comments you'd like to make?



MS. PETERSON:  Not at this time, thanks.



MR. HALPIN:  I don't have any questions for the Sponsor or for the FDA.  I do have some general comments.  I don't know if it's the time point to do that now or if we're going to do that next.



DR. HIRSHFELD:  You can do it now.



MR. HALPIN:  Okay.  So in looking at this from an industry perspective, I just wanted to point out a couple things that I've been listening to during the day.  The first thing that we just touched on a little bit is that this product is already approved for other NYHA classifications and does have an established safety profile.  So I think what we're trying to do today, we're looking at extending that and the risk/benefit ratio in that extended indication versus trying to establish the primary safety of the product.



And then I wanted to also point out that although the trial was not blinded, there were extensive measures taken in order to try to understand, for the primary safety and efficacy endpoints, trying to actually control and blind the evaluators and do adjudication for that.  And I think the reason that they didn't do a blinded trial was because they felt there were safety issues associated with the differences between the products and that they were unable to do that.



And then I just wanted to point that both the primary and almost all of the other points either were met or trended in the direction supporting the primary efficacy endpoint for reduction in heart failure.



And in terms of the size of the study, I just wanted to comment that this study actually, relative to some of the studies that we look at from a device perspective, is actually very large, and I think it was powered in a large enough way to look at some of the events that we're trying to look at.



And then the last thing I wanted to mention is that if you're looking at NYHA Classification I versus II, it was not statistically significant, but everything seemed to trend in the same direction and be supportive of the overall study outcome.  So those were my points.



DR. HIRSHFELD:  Any other comments?



(No response.)



DR. HIRSHFELD:  I would just, in sort of trying to summarize, where I think we're trying to get in the analysis of this trial is several things.  The first question that we need to come to an understanding of is what is the actual magnitude of the effect of the treatment?  The second is what is the clinical significance of that effect?  And the third is who are the patients within the population who stand to benefit the most or be the most likely to derive that benefit?  And I think those are the core questions that the Panel needs to address as we work through this.



And I think also that unless there are other questions that the Panel members want to bring up now, these issues are actually brought very tightly into focus by the official FDA questions, and we could, at this point, if Dr. Zuckerman agrees, we could move to the ‑‑ for the next half hour we could move to this phase of the meeting.  Does that make sense to you, Bram?



DR. ZUCKERMAN:  Yes, I think that would be very appropriate.  But before we do, I do have one question for Dr. Maisel.  When you just heard Dr. Moss' comments regarding lead position for the LV lead, would you consider those results to be still exploratory in nature, or have you heard of that type of result being seen with analyses of other trials, such that we're seeing replication?  Because, you know, we would like to ideally know something about how to position the LV lead optimally, which was the point of your question.



DR. MAISEL:  Right.  I think I find the results a little bit surprising, and I would've expected anterior veins to be clinically not as useful as placing it in other veins.  And so once I hear that there's no difference between the three veins, I'm left with the sense that we're not going to be able to tease out useful labeling information from that data to restrict it to a certain population.



DR. ZUCKERMAN:  Thank you.



DR. HIRSHFELD:  Well, what I would propose we do at this point is move to the FDA question section of the meeting.  We will look to take a break at approximately three o'clock, depending on exactly what's happening as we approach that hour.  And this will be good because I think there are a number of questions that are complex questions, and this will give us more time to deliberate focused on the questions.  



Okay, the questions are in your blue folders for Panel members, and Dr. Skodacek is going to read the questions to us.



MR. SKODACEK:  Thank you.  I'm going to read the background for the questions, present the tables, and then I'll read the question and leave the question on as you discuss the various items.



So Question Number 1:  Evaluation of Safety.



CRT-D therapy was shown to substantially increase the risk of system-related complications.  There was a 7.5 percent absolute and 97 percent relative increase in system-related complications within the first 91 days (84.8 percent system-related complication-free rate with CRT-D therapy as compared to a rate of 92.3 percent with ICD therapy).  The left ventricular lead accounts for the difference, with eight percent of the patients experiencing complications directly related to the left ventricular lead.  In addition to left ventricular lead-related complications, there were more pneumothoraces and device pocket erosions in the CRT-D group.



Overall, the proportion of patients experiencing complications from any cause at any time is similar (60.4 percent of the patients in the CRT-D group and 59.7 percent of the patients in the ICD group).  The number of complications per device-month is also similar.  Therefore, it appears that the reduction in complications related to heart failure hospitalizations in the CRT-D group is accompanied by an increase in system-related complications related to the CRT-D system and the left ventricular lead.  The following tables summarize the results.



Here's the results.  And you'll notice that the total adverse events are about the same for the two groups, but you'll notice one of the major differences is associated with the subtotal LV lead-related events.  And this is the data presented another way.  The first table was the summary of all complications from any type of cause, and this next table presents the system-related complications directly related to the implanted system.



So the final question is:  Please comment on the increase in system-related complications related to the CRT-D system and the left ventricular lead.  How significant is this increase in the complication rate compared to the reduction in heart failure hospitalizations noted in the CRT-D group?



DR. HIRSHFELD:  Okay, would Panel members like to comment on that question?



DR. LASKEY:  I'll just echo Judah's comments.  I think a 30 percent complication rate is ‑‑ well, let's take 15 percent ‑‑ is high for anybody doing manipulations inside the body.  But that's your rules.  We have to live by that.  We understand that.  Nevertheless, I think the objection should be on the record.  



I don't think the question is worded quite fairly, though.  It makes it sound as though in the same patient who has a complication, that you're offsetting any potential benefit.  And I know you didn't mean that, but that's the way this reads is that folks who are going to have a complication and the benefit are the same people, and that's obviously not where you're going.  So I think we need to be very clear that there's a group that has a complication and they may or may not overlap with those who benefit.



So this really addresses the risk/benefit ratio, and then it depends on those of us who feel that saving hospitalizations down the road is probably a better thing than having a pneumothorax or a tamponade in the laboratory, and I guess we can discuss that.  But that's what we're talking about.  It's not creating these two things in the same individual and saying, okay, which do you want, because we're not after that.



DR. ZUCKERMAN:  Okay, Dr. Laskey and the rest of the Panel members, maybe I can translate the question.  We are seeing roughly a seven-and-a-half-percent ‑‑ let's take it in parts.  We're seeing roughly a seven-and-a-half-percent increase in complications due to placement of the LV lead.  So is this in the right ballpark?  Is there anything unusual about that number?  And then, as Dr. Laskey pointed out, one needs to weigh that versus the reduction in heart failure hospitalizations.



DR. HIRSHFELD:  Do other Panel members want to comment?  Dr. Somberg.



DR. SOMBERG:  We have to get the Chairman the special peripheral vision things here or I have to sit someplace else.  All right.  I had such a large lunch that it's hard.



It's always a difficult thing to trade off one complication in the general population ‑‑ just as said, it's not in the individual ‑‑ against the potential benefits here.  I think, one, that this is a complex business of putting in these type of leads, et cetera.  I think, over time ‑‑ well, initially it may go up, but over time these complication rates will go down.  And this is not out of the ordinary that I see with certain electrophysiology procedures and implants.



With that said, we also have to say that there's a duration over time.  It's not just the first heart failure event.  In fact, I'm not so sure I'm so absolutely concerned about that, and I think that speaks to a need later on to discuss ‑‑ and I hope we have enough time for that ‑‑ is if this is approved, what type of follow-up studies we would need post-approval?  And that, you know, is one of the unanswered questions because for a finite seven percent increase in somewhat serious effects, a certain decrease in hospitalizations may not be so significant for the physician to make an individual choice.  But if we learn that this is durable over time and there's constantly incremental heart failure here and progression to III and IV and these things are reduced and progression is delayed, those would be much more significant.



So I think we see here ‑‑ at least from my point of view, we see here that for a select group ‑‑ and I'll say it now, it is for Class II heart failure patients, excluding the word mortality, talking only of heart failure, which is really hospitalization, who have left bundle branch block, I think we see here that the device offers reasonable benefit over risk.



DR. HIRSHFELD:  Any other Panel members want to comment?  Dr. Slotwiner.



DR. SLOTWINER:  From an electrophysiology perspective, I think the complication rate seen here is, you know, reasonably consistent with what we see in real life.  While we'd like it to be lower, it's not.  The right atrial lead dislodgement is curious, a little bit higher, but I think that's probably just statistical chance.  There are complications that occur from these implants that we just have to accept are going to occur in a certain percentage with the present technology and anatomy as it is.  And so I think refining, as precisely as we can, the subjects for whom we implant these is going to be a continuing challenge.



One concern, a safety concern, I have that's not mentioned here ‑‑ and I don't think we have the answer ‑‑ is the long-term complications from lead failures.  When we start out with three leads, when one of those leads goes bad, which inevitably will happen if the device and everything else succeeds, we'll be left with the choice then of whether or not to extract a lead or simply add a lead.  So it leaves us less room for the future, and I think, you know, lead failure is something that we have to take into account in the equation.



DR. HIRSHFELD:  Any other comments?  Dr. Lindenfeld.



DR. LINDENFELD:  These are important complications, and many of them resulted in hospitalizations, so they're important.  But I think the decrease in heart failure hospitalizations outweighs that and especially because it predicts repeated hospitalizations.  So the complications, the procedure-related complications and device are one time, but the repeat heart failure hospitalizations are multiple.  And, in addition, I think we have to remember that heart failure hospitalizations are preceded often by two or three weeks of symptoms, worsening symptoms and disabilities.  So I think that I'm convinced the heart failure hospitalizations outweigh the ‑‑ the importance of those outweighs the device complications.



DR. HIRSHFELD:  Dr. Slaughter.



DR. SLAUGHTER:  Similar to Dr. Weinburger, I think initially maybe some of the surprise was that the complication rate was the same in a supposed less sick patient population, and the assumption being that the patients less sick, that perhaps the complication would be less, and it appears as though the complication is more operator dependent than patient dependent, therefore they're the same.



So although you'd like to see it be less in a less sick population, I agree, it seems to be reasonable and consistent with experience.  And then ultimately we have to answer the question is what's the appropriate population for this not insignificant risk, though, in a less sick patient population?  But I think the actual complication rate is consistent with the procedure and the technical requirements.



DR. HIRSHFELD:  Dr. Domanski.



DR. DOMANSKI:  Yeah, the notion ‑‑ and also I think the notion that reducing hospitalizations and reducing first hospitalization is not only about morbidity, but if we buy into the notion that that first hospitalization is a predictor of mortality, then avoiding it, you know, might reasonably be more important than avoiding a nonlethal and sometimes not even all that terribly morbidity-inducing complication.



DR. HIRSHFELD:  Dr. Maisel.



DR. MAISEL:  I just wanted to comment on the issue of blinding, and this seemed like an appropriate time.  I think that a trial design was the best possible trial design given all its shortcomings.  The only real way we could've blinded this trial would've been to give everyone a CRT-D device and turn off half the leads.  And even then you'd figure it out by ECG.  But what we would've lost is this table.  We wouldn't have been able to compare the cost of putting in that CRT-D device compared to a similar ICD.  So I think this was the right study design, and it's because of this table.



DR. HIRSHFELD:  Dr. Yancy, you had a comment?



DR. YANCY:  I'd like to highlight Dr. Domanski's point that there is a value to reducing heart failure hospitalizations, and it's really become a lightning rod within the heart failure community.  I think it's also helpful for us to discuss what kinds of complications we're addressing when we identify a high complication rate associated with CRT.  There are several that are very disconcerting, pneumothorax being one, but the rest have to do with dislodgement of the lead, and that factors into the complication rate, and the complication rate reflects a 90-day period.  So at the time of procedure, there is a very low complication rate that isn't amplified as you follow it over time and calculate in lead dislodgement.



And so I would support the sentiment expressed by Dr. Lindenfeld and Dr. Domanski, that the benefit of changing the ‑‑ heart failure hospitalization really is a fairly important benefit, and much of what we're describing as a complication is one consistent with standard practice.  Two, it is really not driven by patient severity but vein anatomy.  And three, it accounts for semi-longitudinal events having to do with lead dislodgement.



So answering the question as it's been posed, my response would be that the increase in complication rate that's observed is expected for this technology and it doesn't mitigate the benefit.



DR. HIRSHFELD:  Well, Dr. Zuckerman, I think if can synthesize what we've heard, I just think that the Panel believes that complication rate related to implanting of the left ventricular lead is acceptable, and they feel that there's not a one-to-one tradeoff between the significance of a system-related complication and a heart failure event prevented.  So I think that on balance, they feel that the benefits are greater than the impact of the complications.  Is this an adequate answer to you?



DR. ZUCKERMAN:  Yes, that's very helpful, but I'd like to ask one follow-up question to the three electrophysiologists on the Panel, Drs. Kelly, Maisel, and Slotwiner.  You heard Dr. Slaughter's statement that this may be the expected rate given the state of the technology right now.  But from the EP perspective, is there a way to decrease this observed rate in a practical fashion?



DR. KELLY:  You mean at this time, with what we've got available?



DR. ZUCKERMAN:  Yeah.  And the reason why I asked that is, you know, if the Panel does have a positive vote at the end of the day, is this something that can be further studied in a post-approval setting?



DR. SLOTWINER:  Maybe just going through the significant complications, you know, one by one, pneumothorax, you know, is anatomical and somewhat operator dependent.  But every time we get access, we increase the chance of a pneumothorax.  So if it's a single-lead system versus two versus three, depending on the technical aspects, it usually increases the chance of pneumothorax.  I don't think that's changeable.



DR. KELLY:  Well, actually more and more people are going extrathoracic.  You know, three leads in a systolic would be hard, but extrathoracic sticks might lower that somewhat.



DR. SLOTWINER:  That's true.



DR. MAISEL:  I mean, I think we need to keep in mind that this is an approved device that's been on the market for years.  And so I think these are complication rates that are consistent with what have been widely reported.  I don't think there's anything new or different about this technology compared to what's going in thousands of times every day around the world.  And I think my advice to patients would be to find a high-volume implanting hospital and physician if you want the best possible outcome.



DR. LINDENFELD:  Can I make one other ‑‑



DR. HIRSHFELD:  Dr. Lindenfeld.



DR. LINDENFELD:  These are very real complications, as we've said, and one thing that does make at least me look at it a little bit more is knowing that you have these very real, significant complications, wanting to be a little bit more sure about subgroups.  If you see some subgroups ‑‑ you usually don't want to divide those up and take them out, but I think if we don't see a really clear signal and we have a very clear complication signal, we might weigh that subgroup analysis a little bit more.



DR. HIRSHFELD:  And I think we're going to hear about that a great deal in Question Number 2, so that's a good segue into that.  



Dr. Yancy, it looked like you were about to volunteer something.



DR. YANCY:  No.



DR. HIRSHFELD:  Okay.  Well, I would suggest, at this point it's quarter of three, it's a little early for our break, but my intuition is we're not going to do Question 2 in 15 minutes.  So I would suggest that we take our break a little early and we be back here at three o'clock to pick up the torch.



(Off the record.)



(On the record.)



DR. HIRSHFELD:  Okay, could we call the meeting back to order, please?  Okay, I'd like to call the meeting back to order, please, and we'll proceed with Question Number 2.  


Dr. Skodacek.



MR. SKODACEK:  All right, Question Number 2:



The primary effectiveness endpoint includes both all-cause mortality and heart failure events.  CRT-D therapy was associated with a 34 percent reduction in the relative risk of death or heart failure event as compared to ICD therapy.  Overall, 21 percent of the total patients had primary endpoint events during the study (17 percent in the CRT-D group and 26 percent in the ICD group).  Of the patients with primary endpoint events, 86 percent of the heart failure events were inpatient heart failure hospitalizations (90 percent in the CRT-D group and 76 percent in the ICD group).



The proportion of patients with all-cause mortality at any time was seven percent (seven percent in both groups).  As a result, there was no difference in all-cause mortality rates with a hazard ratio of 1.01 (p-value of 0.970).  It is also important to note that outpatient heart failure events only accounted for a small proportion, 11 percent, of the total primary endpoint events that occurred during the study.  The following table and figure summarize the results.



So the question for the Panel is:  



The primary effectiveness outcome for CRT-D was primarily driven primarily by a reduction in the inpatient heart failure hospitalization rates without a reduction in mortality, and no improvement was noted in functional assessment compared to ICD group.  Please comment on the significance of the effectiveness results.  In addressing this question, please include what effect, if any, the lack of patient and physician blinding may have had on determination of CRT-D effectiveness.



DR. HIRSHFELD:  Okay, Panel members who would like to comment on this.  Dr. Naftel.



DR. NAFTEL:  May I just interpret that table for a second because it's an important but subtle point.  And let's see if I've got it right.  I may not.  So the primary event is the first occurrence of heart failure event or death.  So it's the first.  There are other analyses that look at the repeated heart failure events.



But in this particular table, I think, appropriately, all deaths are in there, so they're there even though some of those deaths weren't the primary endpoint.  And that would be in the cases when there was a heart failure event first.  So those deaths, that's good, seven and seven.  But then when you look at patients with heart failure event, it's 23 percent and 14, and those are split mutually exclusively between inpatient and outpatient, I believe.



So when you look, say, under ICD where it says four percent of the patients have an outpatient heart failure event, that's wrong.  It's if you had not already had an event in the hospital, then four percent of those had an event out of the hospital because this is time to first occurrence.  Now, I might be wrong with that, and if I am, I guess I need to know.



But I notice that the patients with heart failure events, 23 percent, and if you add 19 and 4, that's 23.  So I think someone who had an inpatient heart failure event but then had an outpatient event, they're not in that four percent.  Now, I could be wrong and I'd like to know if I am, but I think this is time to first heart failure event.  Am I right?



MR. SKODACEK:  Yes, that's my understanding of the data as well, but I don't know if the Sponsor has some additional clarifications regarding the data from this table.



DR. NAFTEL:  Because it's a hugely important point because if you say oh, only one percent of the CRT-D patients have an outpatient heart failure event, that is not true.  It's one percent had their first event in an outpatient setting.



MR. SKODACEK:  Right.



DR. NAFTEL:  And that's very important.



MR. SKODACEK:  Correct.  So my understanding of the table would be, three bottom rows, the patients with heart failure event, inpatient heart failure events and outpatient heart failure events, only account for the first event ‑‑



DR. NAFTEL:  Yeah.



MR. SKODACEK:  ‑‑ versus the mortality row, as you pointed out and as noted in the note at the bottom of the slide, includes all the mortality events, whether or not they were the first event.



DR. NAFTEL:  Yeah.  So I mean ‑‑



MR. SKODACEK:  Does that answer your question?



DR. NAFTEL:  Well, I was given the answer.



MR. SKODACEK:  Okay.



(Laughter.)



MR. SKODACEK:  Thank you.



DR. NAFTEL:  Yes.



DR. YANCY:  Dr. Chair?



DR. HIRSHFELD:  Yes?



DR. YANCY:  There's one other point of context that I think is very important and is referable to heart failure therapy.  The second line item demonstrates that all-cause mortality at any time was seven percent.  And if you refer back to the earlier presentations, at 24 months, I think it's correct that nearly 90 percent or slightly more of the patients were still alive for a heart failure trial on a heart failure natural experience.  That's pretty much at the basal level of what we can expect.



So we need to understand that these patients achieved a very good result vis-à-vis mortality, probably based on the adequacy of medical therapy and the serial follow-up that was a component of the clinical trial.  And so we should not be dismissive when we see that there was an absence of difference here.  That's about as good as it gets.



DR. HIRSHFELD:  Dr. Ferguson.



DR. FERGUSON:  I just had a question about the cause of mortality.  In the Executive Summary, it notes that there was a 15 percent arrhythmic death rate in the patients who had ICDs versus 7 percent in the patients who had CRT, but there was more non-cardiac death in the patients with the CRT.  Were those differences statistically significant?  And I guess I don't understand how there could be more arrhythmic deaths in the ICD group if both arms essentially had ICDs.



MR. SKODACEK:  So let me have Dr. Selzman talk about the individual deaths, and maybe Laura or the Sponsor can talk about the statistics related to the differences.



DR. SELZMAN:  Just to make sure I'm understanding your question, you're specifically asking about the arrhythmic deaths?



DR. FERGUSON:  Yeah, asking about both deaths.  I mean, there were more arrhythmic deaths in the ICD arm, and there were more non-cardiac deaths in the CRT arm, and I just wanted to get some clarification on what the difference was or what accounted for the non-cardiac deaths.



DR. SELZMAN:  I don't know if I can speak to the non-cardiac deaths.  We did look at arrhythmic deaths, and I did present this slide.  I don't know if it's helpful to just go over it again.  There were a total of nine deaths that were either procedure-related or device-related.  So three were in the ICD group and six were in the CRT-D group.  So of these six either procedure or device-related, two occurred at the implant procedure, and then there were four that were adjudicated as possibly device-related, and of those four, three were felt to be arrhythmic death, meaning the patient died suddenly.



I will mention that the Sponsor did provide FDA data that, you know, a lot of patients who clinically appear to die of a sudden arrhythmic death, for example, they were found dead suddenly at home kind of thing, not necessarily had their ICD interrogated.  So there are, in both groups, patients where it's not entirely clear because the ICD was not interrogated after the death.  But if it clinically seemed consistent with a sudden arrhythmic death, it was adjudicated as such.



Of the six arrhythmic deaths in the CRT-D subjects, two were possibly device-related and four were adjudicated as not device-related.  So just to point out that not all arrhythmic deaths were adjudicated as device-related or a failure of device, for example.  Does that help?  I'm not sure.



DR. FERGUSON:  It helps, but it doesn't match the numbers in the Executive Summary, where, for instance, for non-cardiac death there were 26 non-cardiac deaths in the CRT arm versus only 12 in the ICD arm.  And I realize it was a three-to-two randomization, but there still seems to be more non-cardiac deaths in the CRT group.  Was that statistically significant or is it just random?  And do we know what the cause of the deaths were?



DR. SELZMAN:  I don't have a detailed list of the non-cardiac causes of death, so I don't know.



DR. STEIN:  Yeah, I can't speak directly to whether there was statistical significance with any of the subcategories of cause of death.  I know that in terms of the non-cardiac deaths, it's a mix.  There was a suicide, there was a patient with sepsis, there was a patient with a traumatic motor vehicle accident.  So it's sort of a mixed bag, a number of different causes of mortality.



You know, given that there was no difference in the heart endpoint of total mortality, you know, we did not feel justified in looking at 
sub-categorizations of adjudicated mortality.  The mortality was adjudicated by a blinded mortality events review committee.



And so we have, just in terms of just a sense of the numbers, all right, there were 12 non-cardiac deaths out of the 700-and-some-odd patients randomized to the ICD.  There were 26 non-cardiac deaths out of the 1089 patients randomized to CRT-D.  Likewise for arrhythmic deaths, there were eight arrhythmic deaths in the patients, 700 patients randomized to ICD.  There were six categorized arrhythmic deaths in the 1089 patients randomized to CRT-D.



DR. HIRSHFELD:  Other Panel members, comments?  I saw you this time, Dr. Somberg.



DR. SOMBERG:  Well, I thought it was improbable when I saw the initial design of the study that there was going to be a mortality benefit in Class I and Class II patients with adding the synchronized pacing to defibrillator function.  So I thought it was a little disingenuous to put that in as a combined endpoint.



And I think, while I am impressed with the benefits of reducing time to first heart failure and possibly repeated heart failure hospitalizations, and I think that is a meaningful finding from this study, I think the take-home message for many people who read just the headline in the New England Journal, many people who will hear about this is approved for the, you know, reduction in death and heart failure will take home that this will save lives.  So I think we have to differentiate that.  This was essentially a heart failure hospitalization, predominantly a powered AIM study, which that's its result.  It's an important benefit, and I think that is significant here.  I think that it wasn't blinded is a problem, but we all, you know, realize the problems, and I think Dr. Maisel even pointed out some of the benefits of potentially ‑‑ that it wasn't blinded here.



So given the limitations, it's a worthwhile study showing reduction in hospitalizations due to heart failure.  But I think that if this goes on to a vote for approval, I think that should be the careful and cautious limitation.



DR. HIRSHFELD:  Other comments?



(No response.)



DR. HIRSHFELD:  Dr. Skodacek, the other part of your question had to do with the disparity between functional results and endpoint results, and do you feel you've gotten a satisfactory answer from the Panel on that facet of your question?



MR. SKODACEK:  Well, I guess just in contrast to some of the previous CRT studies which focused a lot more on functional benefits of the therapy, we want to make sure that it was just the hospitalizations that, you know, if you looked for other data or something else, we just take that into consideration.  Just as long as you guys are clear that there's no other really functional benefits that were measured or assessed during the trial.



DR. HIRSHFELD:  Dr. Domanski.



DR. DOMANSKI:  Well, actually, I was going to talk about that before, but the FDA presentation did a nice job of bringing it out.  I mean, clearly, if you do ‑‑ I hope I'm speaking to this.  Stop me if I'm not.  But you know, if you do ejection fractions, you know, from just a geometric consideration, I would expect that if you do it with the device on and less the synchrony, regardless of the state of the myocardium, you almost have to have a better ejection fraction.



Now, I may be wrong about that, but you know, if you just think about, I'm a little surprised they didn't do it with the thing turned off because frankly I think that would've made ‑‑ it would've been the appropriate experiment if you cared about the physiology, I think.  Maybe somebody can, you know, tell me I'm wrong about that.



MR. SKODACEK:  Dr. Selzman is going to say something regarding the echo, just to be clear.



DR. SELZMAN:  I just wanted to state that although the trial did show a reduction in left ventricular volumes as well as an improvement in ejection fraction, as you were mentioning, the echos were done with bi-V pacing on.  As far as I know, we don't know exactly how long you would have to turn it off to see a change there.



DR. DOMANSKI:  I guess that's not what I'm driving at.  I mean, if you think about a ventricle contracting and you think about, you know, a bunch of little voxels in the ventricle, in a dyssynchronous ventricle, some of the ejection from those voxels is into other parts of the heart, and it's less so if you're not dyssynchronous.



So one would expect the percent of, you know, total flow to be higher ‑‑ I mean, the percent of the total flow that goes out of the heart should be greater, just from geometric considerations, in a heart that is getting its bi-V pacing than the one isn't.  Now, if that's bad physiology, then, you know, I'm happy to learn, but I think I'm probably right about that.  I think there's actually a little bit of data in the Journal of Magnetic Resonance Imaging also to support that.



DR. HIRSHFELD:  Yeah.  Actually, in reverse, the 12-month echo was done both with the CRT turned on and turned off immediately, and the two echo sets were identical, you know, with two echos recorded 10 minutes apart.  So it is fairly clearly demonstrated that if you've been resynchronized and it's turned off, and immediately after turning it off, your ventricle behaves the same way.  We don't know what it looks like 24 hours later, but in the short term it doesn't change.



DR. DOMANSKI:  Yeah, that's reassuring.  I didn't see that.  I didn't see that part of it.  I thought it was done with the device on.



DR. SELZMAN:  So he's talking about a different trial.  So that wasn't done.



DR. DOMANSKI:  I'm sorry.



DR. SELZMAN:  So that wasn't done.  Just to clarify, that wasn't done.



DR. HIRSHFELD:  It wasn't done in this trial, but you could ‑‑



DR. SELZMAN:  In this trial.



DR. HIRSHFELD:  ‑‑ generalize from reverse to say that if had been done, you might expect to see a similar finding.



DR. DOMANSKI:  Yeah, you would.



DR. LASKEY:  But you're only looking at survivors, obviously.  So you need to know how these ventricles did or didn't do in the folks who died.



DR. DOMANSKI:  Yeah, I mean, if you ‑‑ yeah.  And the reason I think that is a particularly important point is because, of course, if there is improvement, you expect that there would be ‑‑ you know, we know there's some improvement in these people.  They live longer in other studies.  But if you were studying the issue about whether they had improved, you'd think you'd do it with the bi-V off.  So maybe you're dealing with people who improved.



DR. SOMBERG:  Yeah, but when someone has to say that no one's making the claim or requesting a label that it says that people are going to improve, the device, the synchronization therapy, is meant to keep going.  In fact, I would be surprised that if you took it away, why would someone, after a period of time, you know, a decent interval, an hour or something, would, you know, go back?  I mean, it's like taking away someone's cane.  If you need to lean on something, you keel over.



So I'm less concerned about that, and I'm more interested in the question do you lose the beneficial hemodynamic effect after doing this for a week, a month, a year?  And it seems not.  So that, to me, is the take-home message.



DR. DOMANSKI:  Yeah, I was just trying to answer the FDA question.



DR. HIRSHFELD:  And I think the other component to the FDA question was the Panel's opinion about whether the lack of blinding is an important confounding factor in the endpoints.



MR. SKODACEK:  So, Dr. Hirshfeld, before we go to the other aspect of it, I want to clarify.  So in the original study design in MADIT-CRT, the echo measurements were done with CRT off.  The Sponsor then subsequently approached FDA and wanted to leave the CRT on during the measurements.  We agreed to it.  We recommended against it because we thought it might have the sort of questions that we're having today, and they agreed that it's only sort of an exploratory analysis, so they weren't going to do anything with those results.  So just to give you the background of the trial.



DR. DOMANSKI:  Yeah, nor was I.  I was just trying to answer the question.



MR. SKODACEK:  Yeah.



DR. HIRSHFELD:  Okay.  So I think before we summarize this question, I'd like to give any Panel members the opportunity to comment on their opinions about the lack of blinding on the part of the patients and the investigators.  Dr. Lindenfeld.



DR. LINDENFELD:  I'm concerned about the lack of blinding a little bit, particularly when I hear that people were encouraged to do an optimization, and that's a pretty intense visit for most patients and I think provides some benefit, or at least some perceived benefit, to the patient.  But one of the things we talked about here is that we're enthusiastic about the results because we think a reduction in heart failure hospitalizations probably at some point means a reduction in mortality.  If we didn't, I think we'd all have more concerns.



But I would've liked to have seen some of these tertiary endpoints give us that same signal, that the patients were better, and I don't believe any of them ‑‑ I mean, I know there weren't p-values given for those, but they didn't really show us what ‑‑ if we think there are a number of heart failure hospitalizations and the patients are worsening, maybe a six-minute walk test or a New York Heart Association class.  KCCQ was one point difference.  Usually five points is what's considered clinically significant.



It would've been nice to have some of those more objective endpoints, BNP, show something toward a benefit if the patients are really having ‑‑ if we're preventing worsening heart failure.  So a little bit of the one thing that bias might have prevented is heart failure hospitalizations, if people were ‑‑ it wouldn't have prevented a change in BNP or probably a change in a six-minute walk.  New York Heart, it might.  But I'm a little concerned that none of those things moved in any way, if you're really reducing heart failure hospitalizations, in the way I would've expected them to.



MR. SKODACEK:  Just to clarify with the Sponsor, but I believe the BNP did show a change.  Is that right?



DR. LINDENFELD:  Did it?



MR. SKODACEK:  But the six-minute walk and I think the KCCQ did not.



DR. LINDENFELD:  And the New York Heart Association did not, I think.



MR. SKODACEK:  And New York Heart, that's right.



DR. SOMBERG:  Wasn't the BNP very dramatic?  If I remember, there was a big difference in numbers, 400 or so.



DR. LINDENFELD:  No, I think it was 40 picograms or 30 or something, wasn't it?



DR. STEIN:  We can provide the BNP numbers if you'd like.



DR. HIRSHFELD:  Yeah, if you would, please, since that's been brought up.



DR. LINDENFELD:  Because the baseline started at 132 or something.



DR. LASKEY:  While we're looking for that, and that's nice, it's another marker, but won't it go down just because the ventricle is now more efficient or it's smaller?  I mean, isn't that how BNP works?  It's a stressed-induced ‑‑



DR. LINDENFELD:  Oh, absolutely, yeah.



DR. LASKEY:  So you'd expect it to ‑‑



DR. LINDENFELD:  Right.



DR. LASKEY:  ‑‑ change, but that doesn't mean the patient's going to change.



DR. LINDENFELD:  No, but I'd expect them to walk a little farther or feel a little better.



DR. STEIN:  All right.  Yeah, it looks like -- I have no idea what I'm looking at here.  I was better off with this thing.  So BNP was obtained only in the United States.  The mean change in BNP was a reduction of 35 units in the CRT-D group as opposed to an increase of 9 in the ICD group, which was a significant nominal p-value of .014.



Now, we then log transformed the BNP to account for the skewed distribution, and the p-value remains highly statistically significant at a p-value of less than .001.  And so just the baseline BNP value went, in CRT‑D patients, from a baseline mean of 135.7 to, at 12 months, a mean reduction of 35.4 units.



DR. HIRSHFELD:  Okay, thank you, that's helpful.  Okay.  Oh, Dr. Slotwiner.



DR. SLOTWINER:  Yes, thank you, I just wanted to register my response to the FDA on this question.  I think that in terms of the blinding, while it is clearly a problem, I don't think that a different scenario would've been feasible.  I think, given the requirement for a surgical procedure, a left ventricular lead implant would've been impractical for the reasons that Dr. Maisel alluded to.



I had a question which I think Dr. Somberg answered, but I'm curious why mortality was one of the endpoints when it was clearly so unlikely that that would be different, based upon the other trials in this area.



DR. STEIN:  Yeah, I can answer that, and then Dr. Moss may want to make some other comments.  I think it's a clinical trial theory issue, which is that whenever the primary endpoint is something less severe, you need to also include more severe outcomes.  One could reasonably have had a concern that the attendant increase in risk involved in putting in an LV lead may have had an adverse effect on mortality in the population.  And we want to make sure that we're not asking the Agency to approve a device that reduces heart failure hospitalizations at the expense of increasing mortality.  So from a clinical trial's theoretic point of view, when there's a more severe endpoint than the endpoint of interest in the trial, it's appropriate, we believe, to include that more severe endpoint, in this case mortality as well, in the lumped analysis.



And then if you achieve that primary endpoint, then statistically it becomes valid to look at what the components were of the endpoint and to discover there was neither an increase nor a decrease in mortality attendant with the use of CRT-D in the population.  Or, you know, in other words, the reduction of heart failure events that we observed neither reduced mortality but also did not come at the expense of increased mortality attendant upon the more complicated procedure.  



Dr. Moss, I don't know if you want to expound on that.



DR. MOSS:  There was one group that did achieve a significant reduction in mortality, and that was in the women.  The women had the overall hazard rate of .32.  That was very marked.  And then when we looked at just the mortality endpoint, all-cause mortality at any time, it was significant, at .01 level, the difference between the CRT-D versus ICD only.  So not only did the women get a significant reduction in the primary endpoint, they also got a significant reduction in mortality, and I don't think that's been brought out yet, but that was a very important finding.



DR. ZUCKERMAN:  Okay, I'd ask the Sponsor, please, to keep seated.  We're at a point right now where we really should be going around the Panel discussing questions, unless Dr. Hirshfeld indicates an absolute need for the Sponsor to get up.



But, Dr. Naftel, I'd like you to comment on Dr. Slotwiner's key question.  Certainly from the FDA perspective, we would probably agree with Dr. Stein's statement that this is a competing risk problem where we need to include mortality in a composite endpoint.  Do you have anything to add?



DR. NAFTEL:  I agree with that, but I want to back up just a little bit and offer a little cynical view, not of this study but of clinical trial design.  The reason that's usually put forward for a composite event is that the individual events of interest occur at such a low frequency that we need some bigger event that can measure a difference, and that makes sense statistically, and it's said again and again.  But in fact ‑‑ and we're seeing it here ‑‑ you look at that, you meet whatever the primary endpoint is, and you immediately dismiss it, whether it's significant or not.  And being significant doesn't open the door to letting you look at the pieces because you're going to look at the pieces no matter what.  You just are.  You can't help it and you should.  So just blow off the combined thing immediately and let's get down to what we care about, and that's mortality.  So very, very interesting to me that it's similar.  I think you have to look at that.



And just by the way ‑‑ so the cynicism is piling up right now ‑‑ if we said that the women are having a good difference, then somebody's going to lose.  By the way, if you have an increased magnitude in women, you're having a decreased magnitude in men, so you've got to be a little careful going down that pig trail, also.



So, anyway, I just wanted to say what's obvious to everybody.  Composite endpoints are great to set up the design, but it's the pieces we care about.  I agree with you, Dr. Zuckerman, that we'll always care about all-cause mortality.  You can't escape it.  You have to be interested.  So, sorry for the little cynicism in clinical trial design.



DR. MAISEL:  John, can I make one more comment about that?  I think the other way of looking at it is let's say you don't want mortality in the endpoint and so we throw it out and you're left just with heart failure, the way Dr. Somberg potentially suggested.  What do we do with those deaths?



Let's say you have someone who died before they had a heart failure event.  So we start censoring all of these people who died, and we have a heart failure endpoint that, on our Kaplan-Meier curve, we've eliminated all of these people that died, and I think we would've spent half the day talking about that.  So I think it has to be a combined endpoint, and I think if we started censoring deaths, then we'd be missing an important component.



DR. HIRSHFELD:  All right, okay.  


Dr. Zuckerman, I think I can summarize the Panel's deliberation to say that, with respect to the lack of blinding, there is concern that this had the potential to possibly bias the results, although I think the Panel feels the Sponsor has done everything they could within the parameters of the trial design to try to control for that.  And with respect the disparity between the functional results and the endpoint results, I think again the Panel is somewhat surprised that there was not a stronger signal of functional effectiveness than there was.  Does that give you a satisfactory summary of the Panel's interpretation of that question?



DR. ZUCKERMAN:  Yes, for proceeding to Question 3.



DR. HIRSHFELD:  All right, we'll proceed to Question 3.



MR. SKODACEK:  So we're on to Question 3:  Patient Composition in the Study.



Although the study allowed the enrollment of patients with NYHA Class I and II, only about 15 percent of the patients were NYHA Class I.  In addition, it appears that patients enrolled in the trial are not as healthy as typical NYHA Class I and II patients.  Approximately 40 percent of the patients were previously hospitalized for heart failure, and 10 percent of the patients were previously NYHA Class III or IV greater than three months prior to enrollment.



The six-minute walk test distances also seem more consistent with a NYHA Class II/III population.  These examples indicate that the patients enrolled in the MADIT-CRT study might not fully represent the typical NYHA Class I and II patients with reduced ejection fraction.  In addition, although over 90 percent of the patients were prescribed beta blockers, only approximately 25 percent of the patients had achieved a target dosage of beta blockers at enrollment.



So this is a two-part question, and I'll read both parts.



Question 3A:  For what population of patients in a community setting are results of the MADIT-CRT trial generally applicable?  Please specifically address whether the limited enrollment of NYHA Class I patients warrant indicating CRT-D therapy in this population?



And Question 3B:  Are there other specific subpopulations where CRT-D therapy should not be indicated (for example, NYHA Class I, QRS less than 150 ms, non-left bundle branch block patients)?



DR. HIRSHFELD:  Dr. Skodacek, I wonder if I could get you to clarify exactly what you're asking in Question 3A.  Are you asking whether, if we conclude that CRT is beneficial, which population in the general community that's applicable to, or are you asking more how the MADIT population relates to the general community population?



MR. SKODACEK:  Yes, I guess we're trying to understand, in a commercially available setting outside of the patients that were enrolled in this particular study, how the results are going to be applicable when it's commercially available.



DR. HIRSHFELD:  All right.  Do Panel members wish to comment on this?  Dr. Yancy.



DR. YANCY:  There is an initial consideration that's only been mentioned once today that needs to be emphasized at this point in time, and that is that this study was appropriately and expertly carried out in an ICD-eligible patient population.  And that is the first qualifier because there are many patients who may have NYHA Class I heart failure that are not ICD eligible.  And as we're discussing the potential new indication today, it should only be in the context of ICD eligibility.



DR. LASKEY:  I would just completely support that and double it and triple it.  I mean, I think what you're saying is that the target population here is different than the source or eligible ‑‑ that's the way this ‑‑ free-ranging community dwellers don't walk around needing ICDs.  So I think we need to be very clear and that the label needs to reflect that.



DR. HIRSHFELD:  Dr. Slotwiner, did you have a question?



DR. SLOTWINER:  No, I just wanted to reiterate that I think that these are patients who are a sick class, ejection fractions of 30 percent or less, and the heart failure class often does, you know, go up and down over time and we expect that.  So I think that this is fairly representative of the patients we see.



One topic that hasn't been really mentioned is that there are a lot of patients already probably receiving devices based on indication creep.  And so we see, in real-life scenario, probably a lot of patients with Class II heart failure sometimes already getting devices.  So I think that this is fairly representative.



DR. HIRSHFELD:  Dr. Kelly.



DR. KELLY:  If I'm correct, all the patients in this study were in sinus rhythm.  So I don't think -- is that correct?  I don't know if we've addressed that as far as what do you do with somebody with chronic atrial fibrillation or persistent atrial fibrillation.



DR. HIRSHFELD:  Anybody have any comments on Dr. Kelly's observation?  Yeah, Dr. Maisel.



DR. MAISEL:  I guess a couple of comments.  First, I mean, this was a sinus rhythm study, so obviously the indication would have to be sinus rhythm.  These patients could've had atrial fibrillation in the past but couldn't have had it recently.  Extrapolating from other CRT trials, we know that patients with atrial fibrillation don't get as much bang for their buck, they don't respond as much, although they do respond.  And from a practical standpoint, it's hard to bi-V pace someone who has intrinsic conduction and atrial fibrillation.  So I don't see it as that much of an issue, although it's a well ‑‑ I think it's an important point that we're not indicating this for patients in chronic atrial fibrillation.



DR. ZUCKERMAN:  Okay, Dr. Maisel, can I ask you, though, to go back to Question 3A?  The question is ‑‑



DR. MAISEL:  You're going in the wrong direction.



DR. ZUCKERMAN:  No, I think I'm going in the right direction.



DR. HIRSHFELD:  We're still on 3A.  We haven't gotten to 3B yet.



DR. ZUCKERMAN:  Right.  An ICD-eligible patient population.  Part of that question is to specifically address whether the limited enrollment of New York Heart Association Class I patients warrant indicating this therapy.



DR. MAISEL:  So I'm confused about, then, what's in 3B and what's in 3A, if you're asking do I think the data supports an indication for Class I patients here.  Is that your question?



DR. ZUCKERMAN:  That's the intent behind 3A.



DR. MAISEL:  I think there are several reasons why I think it would be inappropriate to carve out the Class I patients from this trial, and I do think that it's appropriate to indicate it, if we decide to vote for approval, for Class I patients.  One is that the hazard ratio is consistent with the hazard ratio for the Class II population.  It's not quite as strong a treatment effect, but that's exactly what I would've expected to see.  The confidence intervals are wide, but the patient population was small.



Number two, about 30 percent of those patients ended up having worsening heart failure during the ‑‑ I think it was the first 12 months or certainly during the course of the study.  So fully one-third of those patients end up as Class II within a year, at which point they would be indicated if we believed the Class II indications.  So now you're going to bring them back in a year and add an LV lead.  That doesn't seem to make a lot of sense to me.  I'm interested in talking about which Class I patients might most benefit when we get to Question 3B.  I'm not convinced we should be putting this in all of the Class I patients that were in this study.



DR. HIRSHFELD:  Yeah, I think one of the things that's important to keep in mind is that Class I patients in this trial could better be characterized as currently Class I.  And certainly there have been times in the past, before they were enrolled in the trial, that many of them were not Class I.  And so depending on when they actually were enrolled in the trial, they could've been considered a Class II patient.  Other comments?  Dr. Somberg.



DR. SOMBERG:  Yeah, but the other side of the coin is Class II patients could be considered Class III patients at some point, you know, as each one moves along here.  I'll take the alternative, which hit me when I saw this, is there's just a small number of Class I patients in the study and to just generalize it to essentially an asymptomatic group makes, I think, a leap of faith, and I just don't see that.



Now, the Sponsor did allude to data that we're not going to consider today.  So it seems to me that regardless of the Panel's recommendation, if the FDA reviews that data and sees it to be very much stronger than it is now, that might be a different consideration.  But I've got to go by what I saw in the book before I came here and read through the whole thing, and I just think going ahead with a marginal indication when we are worried, you know, a couple of questions ago, about side effects, et cetera, is a concern to me.



DR. HIRSHFELD:  Dr. Domanski.



DR. DOMANSKI:  Okay, I'd like to speak in support of Dr. Maisel's position.  I think it's hard to take a group of people who have an ejection fraction less than 30 percent, who may at some point in the past have been in, you know, more severe heart failure, in Class III heart failure, and try to figure out whether they're exactly Class I or Class II in a given case.  I don't think the physiology's any different.  And so if we have some enthusiasm for the Class II's, I wouldn't carve out the Class I's.  I don't think it's practical frankly.



DR. HIRSHFELD:  Dr. Weinburger.



DR. WEINBURGER:  Sort of as a tangential issue, the guidelines are now being written without reference to Class I through IV going forward.  They're now written as Class A, B, and C heart failure going forward, and A will be, I think, strategically from a long-term point of view, referring back to old standards that will become more and more murky as time goes forward.



DR. YANCY:  Within the current structure of the ACC/AHA guideline construct, you are correct that in a hierarchal fashion, it's Stage A, B, C, D, which refers to disease progression.  But within the specific treatment guidelines, which refer to Stage C, there is still appropriate reference based on the results of randomized trials to either moderately severe heart failure, less severe heart failure, which roughly approximates to NYHA III or IV versus I or II.  So it's not inconsistent to have this observation.



DR. DOMANSKI:  In five years, are your fellows going to be able to differentiate Class I and II?



DR. YANCY:  I think today many people have difficulty differentiating.



(Laughter.)



DR. YANCY:  But that's an off-the-record comment.



DR. SOMBERG:  We're not labeling this the fellows, remember that.



DR. HIRSHFELD:  Related to this, I was intrigued by the multivariate analysis, which is obviously quick and very preliminary.  But when six-minute walk distance was dichotomized, that six-minute walk distance turned out to be one of the few functional things that we found where there was a relationship between functionality and outcome and impact of the treatment.  And so my sense is that this is a source for further exploratory analyses because I think we all believe in some way that this should be related to the patient's functionality and the analyses conducted to date have not been very good at reviewing that.



Any other comments on Question 3A?



(No response.)



DR. HIRSHFELD:  Okay.  Well, I think, Dr. Zuckerman, if I can summarize the Panel's point of view, the Panel is focused on the fact that patients with ejection fractions of less than 30 percent are by definition a fairly sick population and that attempts to carve out subsets from this population, based on clinically reported symptoms, are relatively weak.  And so I think the sense of the Panel is that use of functional class as a defining parameter by itself is probably relatively weak.  Is that satisfactory?  Is that helpful?



DR. ZUCKERMAN:  Yes, very helpful.



DR. HIRSHFELD:  Okay, all right.  So should we go to Question 3B now?  Remind me, did you read 3B already?  All right.  Okay, then we'll discuss 3B then.  Who would like to comment on the 3B portion of the question, which relates to issues such as subsets by QRS duration, bundle branch block morphology, and other subsets that have been looked at today?



DR. LINDENFELD:  I guess I'll start.  I was pretty impressed by the bundle branch block data, and particularly when we talked about this earlier.  When there's a signal for harm, potentially, and then we have side effects too, I don't know, I would have ‑‑ I'm still thinking about it, but I'd have some sympathy for making this a left bundle QRS greater than 130 indication.



DR. HIRSHFELD:  Other comments?  Dr. Yancy.



DR. YANCY:  I think this is the critical question that we need to address because the tension embedded in this question is the credence we give to subset analyses versus moving the technology forward to a group of patients with a broader indication.  With that tension being acknowledged, I think that I'm comfortable about the left bundle branch block issues, only because we saw that 84 percent of those patients with a QRS greater than 150 had a left bundle branch block.  And where I'm getting at with this thought process is the necessity to represent this technology in some harmony with all of the statements that preceded referable to use, and those statements deal with a QRS duration, an NYHA certification, and a left ventricular ejection fraction assessment.



So with that in mind, my anxiety is most embedded in the group with the QRS duration less than 150 milliseconds, and getting back to the previous question with NYHA Class I patients, as we go forward, I am concerned that the signal is not as robust, or maybe not even robust at all, for those who have a QRS duration less than 150 milliseconds and fall into the Class I designation.



So my sense is that we need to think very carefully about that part of this.  The left bundle branch block, again, I can digest if we respect the longer QRS morphology.  If we don't, then I think we also have to incorporate the left bundle branch phenomenon.



DR. HIRSHFELD:  Yeah, Dr. Domanski.



DR. DOMANSKI:  Okay.  You know, the left bundle branch ‑‑ I'm not a great fan of subset analysis, but I think, in this case, I think a pretty compelling case can be made that the left bundles are the ones that benefit, and they are in some ways fundamentally different than the non-left bundles in terms of the conduction patterns and so forth.  So I would speak in favor of limiting this to left bundle.  But I am concerned about how the labeling gets done with respect to QRS duration because I thought ‑‑ and again, I stand to be corrected, but I thought that the data that are presented, you know, today, through the day, suggested that there's really a continuous effect of duration.



So I think a cut-point at 150, a dichotomous cut-point like that probably doesn't really exist, you know, physiologically, and therefore I don't think there's a basis for putting it into the indication.  So I would speak in favor of not restricting the indication to .15 or 150 milliseconds, but I would speak in favor of restricting it to left bundle branch block.



DR. ZUCKERMAN:  Yes, could the FDA put their Slide 27 back on the screen to go over Dr. Domanski's point?



DR. YANCY:  John, while that slide's coming up, just addressing Mike's point and trying to make my previous point more clear, there is nothing in the current guidelines by any organization about CRT that specifically requires the left bundle branch block morphology.  It's all based on QRS duration.  And I think making a specific statement about left bundle branch block, understanding this is a post hoc analysis but nevertheless is impressive, may generate confusion in the marketplace that we will perhaps regret.



So I think the QRS duration is something that the community is accustomed to assessing.  Looking at left bundle branch block morphology would be very, very different if we do that.



DR. DOMANSKI:  You know, it would be interesting to hear our electrophysiology colleagues speak to that, though, because I don't think this is the only ‑‑ these are not the only data that suggests that it's the left bundles that benefit and that there is some concern that maybe the guidelines need to change in that regard.  But perhaps you guys could speak to that because I think you're more expert than I am.



DR. YANCY:  But these also are not the only data to suggest that, at 150 and beyond, we see evidence of more utility and more benefit.



DR. DOMANSKI:  Yeah, apparently longer is better, but I'm concerned about the dichotomous cut-point.



DR. HIRSHFELD:  This is not a dichotomous disease.  I think that my sense, if you at look this, is that you see that there's a continuum both with and without left bundle branch block and that longer is worse for you and better for benefiting from CRT and ‑‑ but that, probably mechanistically, patients without left bundle branch block have a different kind of ventricular synchrony than patients with left bundle branch block.



DR. DOMANSKI:  The Sponsor also produced some of these data, or somebody did, going over the continuity.  Maybe they could present those as well as just this slide.



DR. HIRSHFELD:  Dr. Somberg.



DR. SOMBERG:  Yeah, I think we should just step back for a moment and say that I agree with Dr. Yancy that this could be both confusing and both setting somewhat of a wrong precedent to just base an indication solely on a subset analysis.



However, there's a lot of complexity here.  Left bundle branch block is certainly where it works, and in terms of duration of the QRS, if I remember correctly, women benefit at the lower end of the spectrum and they show an overall benefit.  So it wouldn't be smart to try to make a paragraph of discussion about these things because it's a select group of people who use this, and I think you can point out that women benefit more than men and they benefit more at lower QRS durations, and left bundle branch block may certainly show the most benefit in a retrospective analysis.



And also that the majority of ‑‑ you know, I'm going into the minority position here.  The majority of patients, 85 percent, were Class II heart failure for three months prior to this.  And with those things, people can get a good idea of who benefits from this and who doesn't benefit, or benefits less from it, I'll say.



DR. HIRSHFELD:  Dr. Maisel.



DR. MAISEL:  So I'm going to agree with some of you and disagree with some of you.  I disagree with the sentiment that electrophysiologists who are implanting this device can't tell the difference between a left bundle branch block and some other QRS morphology.  I mean, if they can't figure out what a left bundle is, they shouldn't be implanting the devices.



I think this data is very consistent with what many trials have shown, that the strongest clinical benefit is in the left bundle branch block group.  I don't know quite that we need to redo all of the recommendations regarding who gets these devices, but there's still, I think, some level of controversy over whether patients with a right bundle or which patients with a right bundle will benefit.  I'm in the camp that thinks we should limit this therapy to the left bundle group, at least in the Class I, if not all together.  I don't think it's that complicated.



The problem I have with the QRS duration of 150 milliseconds is ‑‑ maybe this was stated ‑‑ I don't understand how we arrived at that number.  Why isn't it 148 or 152 or 145 or 155?  It just seems that someone picked 150 and did an analysis.  So I'm uncomfortable applying that.  So my bias would be to limit it to, say, QRS of 130 milliseconds with the left bundle.



DR. HIRSHFELD:  Dr. Skodacek, are there other subsets of the population that you ‑‑ you didn't mention others in your question.  Are there others that you'd like to hear the Panel discuss, such as ischemic versus non-ischemic, male versus females, and so forth?



MR. SKODACEK:  Yeah, just, you know, it's kind of not a doctor, but my colleagues that are all doctors are laughing every time you say that.



DR. HIRSHFELD:  Well, you did such an impressive presentation that we figured you probably had post-doctoral training.



MR. SKODACEK:  No problem.  I think we tried to leave it open because we didn't realize, you know, a lot of the discussions were opened to any suggestions you have in terms of recommendations, and I think it will go along with the second ‑‑ or the next slide that's talking about the specific indication statement.



So if there are things we talked about, NYHA class, we talked about QRS with left bundle, Dr. Lindenfeld talked a little bit about ischemics, if that's something you guys want to discuss and give us some feedback, we'd be open to it as well.



DR. HIRSHFELD:  Does the Panel have any comments on either the ischemic etiology or the gender issues as seen in the data?



DR. YANCY:  One issue about the left bundle branch block that I'd like to revisit is just to remember that, especially if we're talking about moving indications into a less ill patient population, those patients are typically seen and screened not even by cardiologists, hardly electrophysiologists, but are actually seen by community physicians, and we have to acknowledge that making another barrier creating more complexity to the indication may be counterproductive.  And so I would never suggest that an electrophysiologist can't make a very simple assessment, but it's not the electrophysiologist that's making that initial assessment.



DR. HIRSHFELD:  Any other Panel members have any comments?  Yes, Dr. Slaughter.



DR. SLAUGHTER:  I just have a question for Dr. Maisel.  So your suggestion, though, of using 130 milliseconds and a left bundle branch applies to both New York Heart Association Class I and Class II, the idea being is if you combine it with the low ejection fraction, you sort of potentially are really selecting out a relatively sick patient population, and that's how you'll negate the subjective nature of the Class I?



DR. MAISEL:  I'm certainly open to discussion regarding, you know, which class that should apply to.  I think the more we parse it up, the more complicated it's going to be.  And I also think ‑‑ I don't have it in front of me.  I thought we saw a slide showing left bundle and Class II and maybe we could ‑‑ someone could find that or put that ‑‑



DR. LINDENFELD:  We saw Class I and II that was very ‑‑ I think the point estimates were almost exactly the same in the ‑‑



DR. MAISEL:  But I mean left bundle versus not left bundle.  My recollection is that the non-left bundle didn't really improve.



DR. SLAUGHTER:  Right, that's what I thought too, but I was just trying to move forward.



DR. HIRSHFELD:  Dr. Weinburger.



DR. WEINBURGER:  I don't find this so complex.  What we're saying here is, is if you'd have an indication for an ICD and you have a left bundle, then you get ‑‑ then, in addition to that, you get the dual chamber.



DR. MAISEL:  I mean, here's ‑‑ look behind you, though, left bundle versus non-left bundle.  No, I know what I'm saying.  I'm saying ‑‑



DR. SLAUGHTER:  I sort of was wondering ‑‑ because this New York Heart Association we discussed at first can be so arbitrary and subjective and the patients do move around.  I think in general that the patient population is a little bit sicker than you would normally say is Class I, and the question is how do you identify it for this advanced therapy?



DR. SLOTWINER:  I think this data is going to be very helpful and very interesting to the community to see the difference between non-left bundle and left bundle responders, and I feel very comfortable designating left bundle branch block as a criteria and including both Class I and II heart failure patients.



DR. ZUCKERMAN:  Okay, for the transcriptionist, this is Slide 28, correct, Ken?  Okay.



DR. YANCY:  Since we're belaboring this point on the bundle branch block, I feel like I need to speak up yet again and just remind us all that this was a non-prespecified post hoc analysis, and we're looking at data that time and time again have proven to not be replicated when we've tested them prospectively.  So I'm fully impressed, as everyone else is, with what we see, but to give such primacy to a non-prespecified post hoc analysis is an issue that this Panel should consider.



DR. LINDENFELD:  And I agree with that, the post hoc analysis, but still, we have a lot of data that suggests ‑‑ this isn't the only study that suggests that this is the group that benefits.  And then we have a therapy that has a clear-cut downside and in a group where we haven't prevented mortality.  Maybe we will, but we've just prevented heart failure hospitalizations.  And I think if you were to pick out a group where you think you'd get the best relationship of fewer heart failure hospitalizations compared to side effects, the left bundle would clearly be that group.



DR. ZUCKERMAN:  Dr. Lindenfeld, for the record, can you further expand on what external information there is?  Because the point that Dr. Yancy brings up is an important one, that we are doing subset analysis.  So what external data are we referring to?



DR. LINDENFELD:  I'll probably need help with all of the external data, but I know there's not a question about left bundle benefiting.  But whether or not right bundle benefits and which type of right bundle or interventricular conduction only benefits, those data, there have been fewer patients in all of the studies, and those data are clearly less, I think, impressive.  But maybe I can get some help on the specifics.



DR. HIRSHFELD:  Dr. Maisel, you have your light on.  That's not ‑‑



DR. MAISEL:  I think you got it.



DR. HIRSHFELD:  Okay, I guess nobody's volunteering to help you, but I think you probably need less help then most of us in this area.  Before we leave this, we haven't talked about gender, and should we discuss the gender issue in terms of a subset analysis?  Nobody wants to talk about gender?  Well, not in the context of this question.



DR. DOMANSKI:  I think these data stand ‑‑ I think I would leave these as exploratory and not incorporate them in indications.



DR. YANCY:  I think we have to support what Dr. Domanski said.  It's very intriguing, but without inferred biological plausibility that comes forward, I think our Panel pack includes information that a higher percent of women were NYHA Class II instead of Class I, a higher percent of women were non-ischemic, a higher percent of women had a left bundle branch block.



So maybe a placeholder for a select patient population, less driven by gender per se and more driven by some of these other variables that seem to be more specific.  So very intriguing observation, but very reticent to build into a label.



DR. HIRSHFELD:  Okay.  So, Dr. Zuckerman, let me see if I can summarize what we've heard.  First of all, I think the Panel members are considering the caveat that this is subset analysis.  Nonetheless, I think the Panel feels that a lot of the subset analysis is very illuminating and some of it has mechanistic, biological plausibility.  I think the Panel is very favorably predisposed to the left bundle branch block etiology as being the subset that appears in general to derive the greatest benefit from this therapy and also that the non-ischemic, as opposed to the ischemic etiology, seemed to be the two things in terms of subsets that make the most difference.  Is that helpful to FDA?



DR. ZUCKERMAN:  Yes.



DR. HIRSHFELD:  Okay.  Then with that, let's move to Question 4.



MR. SKODACEK:  All right, Question 4 is regarding the indications for use.



As background, the company has proposed the following Indications for Use:  Boston Scientific Cardiac Resynchronization Therapy Defibrillators, or CRT-Ds, are indicated for patients with heart failure who receive optimal pharmacologic therapy for heart failure and who meet any one of the following conditions:

· Moderate to severe heart failure (NYHA Class III or IV) with an EF less than or equal to 35 percent and QRS duration greater than or equal to 120 milliseconds

· Mild heart failure (NYHA Class II) with EF less than equal to 30 percent and QRS duration greater than equal to 130 milliseconds

· And, finally, asymptomatic heart failure (NYHA Class I) of ischemic origin with EF less than equal to 30 percent and QRS duration greater than equal to 130 milliseconds.



So the questions for the Panel are:



Do the proposed indications appropriately define those patients that are likely to benefit from CRT-D based on the results of the MADIT-CRT study?



And the second part of that question is:  If the answer to the previous question is "no," what changes should be made to the proposed wording?  Would further clarifications of the patient characteristics or the requirements for stable and optimal pharmacologic therapy be appropriate?  Are there other recommended changes to this labeling?



DR. HIRSHFELD:  Okay.  Anybody want to volunteer to start?



DR. LINDENFELD:  I would say no, and I would just add left bundle to the bottom two recommendations.



DR. HIRSHFELD:  Dr. Kelly.



DR. KELLY:  And sinus rhythm.



DR. HIRSHFELD:  Okay.



DR. YANCY:  And ICD eligible, again.



DR. HIRSHFELD:  So I think the Panel is in favor of ‑‑ well, we'll discuss this later on, but I think the Panel feels that there's a strong indication to emphasize the importance of left bundle branch block in selection criteria for the therapy of the patients in the expanded indication, and the Panel also feels that this should be restricted to patients with stable sinus rhythm.  Is that helpful, Dr. Zuckerman?



DR. ZUCKERMAN:  Yes.  Is there any further Panel discussion?



DR. HIRSHFELD:  Okay, Dr. Maisel.  I thought the Panel discussion had ‑‑ people had stopped volunteering.



DR. MAISEL:  So I was just going to go down to are there other recommended changes to the labeling, if that's okay.



DR. HIRSHFELD:  Okay.



DR. MAISEL:  So I just wanted to comment on -- I was a little bit confused by the tables in the labeling that showed particularly the LV lead complication rates because we had ‑‑ I just would like the FDA and the Sponsor to look at those tables and make sure it's clear to patients and physicians what we're talking about because in some cases the numbers are really low because of the way the events were adjudicated.  In some cases, the numbers are really high because it's all events, you know, lead dislodgements that got replaced or pacing maneuvers or what have you.  So I think if you could just make sure those tables are clear.



DR. YANCY:  Dr. Hirshfeld?



DR. HIRSHFELD:  Yes, Dr. Yancy?



DR. YANCY:  Going back to the question before us, I would just like to ask the Panel to consider the use of the word asymptomatic for the third bullet, i.e., symptomatic heart failure, NYHA Class I.  The reason for having some concern there is that I think there's a difference between currently free of symptoms and having never had symptoms.



A large number of patients in this trial were previously hospitalized.  A significant number of patients in this trial had six-minute walk tests that were not consistent with NYHA Class I but more 
Class II, even Class III.  A number of these patients, one-third of them, were treated aldosterone antagonist and maybe it was indication creep, but it could also reflect that they had previously been more ill.



So I'm a little concerned that keeping asymptomatic in the label conveys a message to the community that for the truly asymptomatic patient that's never been symptomatic before, that happens to fit all the other criteria, the procedure is indicated, and I don't know that we've demonstrated that compellingly so in this dataset.



DR. HIRSHFELD:  Okay, I think that's a very important comment, and I think I'd be interested to hear other members of the Panel reacting to Dr. Yancy's comment.  Yes, Dr. Slaughter.



DR. SLAUGHTER:  I would agree with him.  And actually one other sort of comment.  I think it's implied, but I think the other question that potentially comes up is it may be worthwhile to put the word in, even above, and then each one is systolic heart failure because certainly echos can vary at times as well and make it very clear that it's for patients with systolic heart failure decreased ventricular function.  And once again symptoms, to some degree, you know, sort of almost become a moot point, to sort of isolate that sort of arbitrary New York Heart Association.



DR. HIRSHFELD:  Dr. Domanski.



DR. DOMANSKI:  Well, you know, I don't know how far down the FDA wants us to drill ‑‑ I'm sorry.  I don't know how far down the FDA wants us to drill in terms of wording, but I mean, there's certain things.  For instance, an EF of less than 30, of course, implies systolic dysfunction by itself.  Maybe Dr. Zuckerman could give us some guidance on how far down we need to drill on that kind of thing because if we do, then we should start wordsmithing some other stuff.



DR. ZUCKERMAN:  No, I think, Dr. Domanski, you've given us good guidance also.  We're just looking for the major features here, and I think you've pointed that out.



DR. HIRSHFELD:  So I think one of the implications of Dr. Yancy's comment which I think is probably worth considering is that in the asymptomatic patients, there are asymptomatic patients who have never been symptomatic and there are asymptomatic patients who've been symptomatic and have become asymptomatic on therapy, and both of those are represented in this population.



And so I think the question is whether the Panel believes that the positive findings of the defined endpoint apply equally to never symptomatic patients as opposed to formerly symptomatic patients because that could have a major impact on how the indication was written.  So would people like to expand on that?  Dr. Weinburger.



DR. WEINBURGER:  Certainly the study included a significant fraction of people who were previously symptomatic, so the data supports including those people in the indication.  So I'm in complete agreement with Dr. Yancy.



DR. HIRSHFELD:  Dr. Kelly.



DR. KELLY:  Do we have any more data to parse it out?  I mean, the range of BNPs and six-minute walks is huge.  I mean, they go from one to seven or eight hundred meters walked.  And the same for the BNP.  But I don't think we've seen ‑‑ the numbers would probably be too small.  Have we seen any information to help us with that?



DR. HIRSHFELD:  I think we've run out of numbers in the Class I patients.  There weren't that many Class I patients to begin with, in the trial, and if we then split them as to formerly symptomatic and never symptomatic, I think we get to very small numbers at that point.



DR. YANCY:  Well, my own sense ‑‑ because I'm not trying to create a quagmire here, but again trying to find harmony for the practice community.  If you go back to the second bullet and as it now reads, mild heart failure (NYHA Class II), would it not be a reasonable adjustment to say mild heart failure (NYHA Class I or II) and then keep going?



DR. MAISEL:  Then you're talking about the Class I to the ischemics.



DR. YANCY:  But that's qualified by saying ICD-eligible patient.  I mean, that's how a Class I ischemic gets ‑‑ unless I didn't hear what you said.



DR. MAISEL:  No, you heard me, but non-ischemics that are Class I are not currently indicated.



DR. YANCY:  Again, everything's in the context of ICD eligibility.  That's the proviso that I've suggested needs to be there to begin with.



DR. HIRSHFELD:  Dr. Domanski.



DR. DOMANSKI:  Yeah.  You know, again, I'm afraid maybe we are getting a little to the wordsmithing, and I apologize if I appear to be pushing in that direction.  Yeah, I might go ahead and say explicitly who you think this is indicated in and not refer them back to some other, you know ‑‑ you know, I'd say pretty explicitly the universe of people who you feel this is indicated in, in this set of indications.  It's a small point.  It really probably is just wordsmithing, so I'm sorry I said anything.



DR. MAISEL:  Actually, Mike, I think you raise a good point, which is ICD indications could change.  So if we have that ‑‑



DR. DOMANSKI:  Yeah.



DR. MAISEL:  ‑‑ phrase in this and then those indications change, then the labeling would change.



DR. DOMANSKI:  Yeah, exactly.



DR. MAISEL:  So I think we should avoid that phrase.



DR. SLOTWINER:  And I think we should be clear on the ischemics and non-ischemics, 30 and 35, because it's going to get confused anyway.  So the more clear we are from the beginning, the better.



DR. HIRSHFELD:  I'm still trying to determine whether we have harmony on the Class I issue.  I've heard issues and I've heard discussions on both sides of the Class I.



DR. LINDENFELD:  I think, if I'm hearing correctly, that we all agree that these are patients who are currently asymptomatic but have had heart failure.  That's the New York Heart Association I definition.  I think everybody agrees on that.  It's just how to wordsmith it.  I mean, New York Heart Association Class I is that you have had previous heart failure, whether it was a hospitalization or an outpatient.  So it's just how to say that to make it clear.  And none of these patients were never symptomatic or shouldn't have been, right?  I don't think so.  New York Heart Association I is previous heart failure and currently asymptomatic, I believe.  It is heart failure, I'm pretty sure.  Am I incorrect?  Maybe I'm wrong about that.



DR. FERGUSON:  If you're ischemic and you didn't have to have symptoms, if you met an indication for ICD based upon ischemia, ischemic cardiomyopathy.



DR. ZUCKERMAN:  Okay.  So, Dr. Lindenfeld ‑‑



DR. LINDENFELD:  You better define that, then.



DR. ZUCKERMAN:  ‑‑ are you just saying to, for the third bullet, similar to Dr. Yancy, take out the word asymptomatic and have it just read, heart failure (New York Heart ‑‑



DR. LINDENFELD:  Yes.



DR. ZUCKERMAN:  ‑‑ Association Class I) ‑‑



DR. LINDENFELD:  Yes.



DR. ZUCKERMAN:  ‑‑ blah, blah, blah?



DR. HIRSHFELD:  Dr. Naftel.



DR. NAFTEL:  So I'm not very good with words, either, and I know that probably isn't what we should do, but I really do worry about the headline tomorrow, if we voted in favor, that says we voted in favor for New York Heart Classes I through IV.  And by the way, here are some caveats.  And the whole thing's written that way.  It's written on the first bullet as 
Class III and IV, the second one's II, the second one's I, and they all have those withs, and with is the same as and, a-n-d.  In this case you have to have all of these things.



So would it make it too messy to flip all of those?  Like the first bullet is patients with EF less than 35 percent and QRS duration greater than 120 in patients with moderate and severe heart failure, where instead of keying on NYHA, we're keying on the other more important things.



So, again, I don't mean to get in the words, but the way it reads now, if you just read the first words, it's like you're supposed to do in the New York Times, you'd missed the point.  So I'm just raising the question of flipping it all, still the same patients, but have the opening qualifier totally different.



DR. HIRSHFELD:  Other comments?



DR. YANCY:  I think the way it's written out, David, really reflects how clinicians make decisions and use the devices.



DR. HIRSHFELD:  Mr. Halpin.



MR. HALPIN:  Yeah, I just wanted to mention that we also have this product currently approved for the first bullet and out on the marketplace with several years of experience.  So I think making dramatic changes to the labeling overall may be an overstatement in this.  So maybe we want to focus on trying to work on the second two bullets.



DR. HIRSHFELD:  Thank you, that's a good, helpful comment.  Okay.  Well, let me try to summarize what I think we said here.  I think that the Panel agrees with the basic concept, and I think there is some concern about the wording as the wording stands and that it could be interpreted as representing the entire universe of patients who have reduced ejection fraction rather than ‑‑ because I think, to many people, New York Heart Association Class I does not mean that you had to have had heart failure in the past.  And so I think that the Panel has some concern that we don't want to write an indication in such a way that it appears to apply to the entire universe of patients with reduced ejection fractions.



Now, the other thing that we did not address was whether to add the left bundle branch block proviso to the indications.  So should we discuss that?  


Dr. Domanski.



DR. DOMANSKI:  Yeah, I think that we should limit this to left bundle branch block.



DR. MAISEL:  I think Dr. Kelly had mentioned the sinus rhythm and left bundle branch block.



DR. HIRSHFELD:  Right, right, okay.



DR. DOMANSKI:  Yes, sinus rhythm.  Oh, absolutely.  It goes without saying.



DR. HIRSHFELD:  Okay, is that helpful, Dr. Zuckerman?



DR. ZUCKERMAN:  Yes.



DR. HIRSHFELD:  Okay.



DR. ZUCKERMAN:  So for the third bullet, you're suggesting, Dr. Hirshfeld, history of heart failure presently New York Heart Association Class I heart failure and with the other descriptors?



DR. HIRSHFELD:  I think that's a good way to write it, yes.  Does the Panel agree with that?  Okay, all right.  And Question 5.



MR. SKODACEK:  So Question Number 5 for the post-approval study.



There are currently 585 active U.S. patients that have been implanted with the Sponsor's CRT-D system as part of the MADIT-CRT study.  The Sponsor has proposed to approach all of these patients to request their participation in a post-approval study.  No new patients would be implanted.  These existing patients would be followed for a total of five years.



So the question for the Panel is:



Is a post-approval study necessary to further evaluate the risks and benefits associated with CRT-D therapy in the intended patient population, especially in patients with NYHA Class I functional status?  If the answer is yes, please comment on the general study design parameters that would be important to incorporate into such a study.



DR. HIRSHFELD:  Any comments?  Dr. Somberg.



DR. SOMBERG:  Well, I don't think the proposed post-approval study is at all adequate.  I think you have to set up a hypothesis, and there has to be a reason for it, and the hypotheses I would try to develop would be what is the durability of the effect over time, what is the benefits in the more mildly symptomatic patients, the Class I patients, and what is the benefit?



Now, most of the Panel, in terms of duration of the QRS and presence or absence of left bundle, most of the Panel, it seems to me, has made up their mind and I haven't.  So I would be curious to find out, both in men and women, where the benefit lies and in a prospective manner define that, instead of retrospectively analyzing it.  So I think there are a number of questions to ask.  There's a reason to have a randomized control trial with a comparator, and I think it would greatly, in my mind ‑‑ and this is to give sustenance to the Sponsor ‑‑ expand and convince the doubters to make more use of your device.  So there's gold at the end of the rainbow.



DR. HIRSHFELD:  Yes.



MS. PETERSON:  I concur with Dr. Somberg.  I think certainly in the next five years we can expect to lose to death and to follow-up some of the 585 patients that are envisioned now and being approached and we can expect that some of them would not agree to be in the follow-up study.  So it will be very important to enroll some new patients to study, particularly in light of some of the concerns we've heard today about the Class I patients, about some of the subgroups, and in terms of meaning of QRS, left bundle branch block, gender, and other issues.



DR. HIRSHFELD:  Yeah, Dr. Zuckerman.



DR. ZUCKERMAN:  Okay, first of all, Dr. Somberg and folks have just indicated some wonderful new patient subsets to study in more detail in controlled clinical trials.  But the real question on the table is what are the objectives of a post-approval study potentially in the patient population that you were just talking about?  And that are achievable?  Dr. Slotwiner, you talked previously about finding out more information about chronic LV lead performance (a) which is certainly a worthwhile goal; (b) is when Dr. Somberg was talking about having a control group, if the FDA potentially labels this device for a specific indication, presumably a lot of patients are going to be switched over to a CRT-D device.  So what is the control group and so forth?  If people can try to drill down on some of those points, it would be helpful.



DR. HIRSHFELD:  Dr. Maisel.



DR. MAISEL:  I think Dr. Somberg well outlined some of the, you know, 50,000-foot questions, at least that I have, which are, you know, durability of effect in this patient population with regard to mortality and heart failure hospitalizations.  And I personally think it's a waste of time and money to try to follow these 585 patients without a control group, some of which are lost and gone forever.



But I also think it's a huge burden to place on the Sponsor to conduct another randomized trial in a therapy that we're approving and we're claiming is good for patients.  So to me, the solution is the ICD registry.  I think that the Sponsor should be required to contract with the ICD registry to study exactly this question, and I think the registry is capable of answering the question, which is compare a MADIT-CRT population.  And I'd do two comparisons.  One would be a concurrent comparison, so patients who get a bi-V device compared to MADIT-CRT patients who don't.  Concurrently, obviously there may be some selection bias in that group, but I think that's an important group to look at.  The other group I would look at are MADIT-CRT who get a bi-V to MADIT-CRT patients that didn't get a bi-V but were enrolled before the device was approved for this indication.  So they'd be sort of a true MADIT-CRT population that weren't getting bi-V's.



You can use the Medicare database to get heart failure hospitalizations, you can use the Social Security death index to get mortality, and I think that would be my suggestion.  I would add the caveat that I think the deal should be in place before the FDA approves the device and that the device shouldn't be approved without paperwork documenting that that's going to happen.



DR. HIRSHFELD:  Dr. Laskey.



DR. LASKEY:  I was going to say one clear reason to do such a study is to sharpen the risk/benefit ratio.  So you can certainly do that in a one-arm study going forward.  But we need clearly more evidence about whether it's worth it to have some of these upfront complications to diminish hospitalizations.  So a risk/benefit ratio down the road in a non-trial setting is something that should be doable.



DR. HIRSHFELD:  Dr. Weinburger.



DR. WEINBURGER:  As a person who grew up in the days when we used to do dobutamine infusions as an outpatient and we learned that improvement of LV function is not always associated with decrease in mortality, I would like this new device or this new therapy subjected to some sort of assurance that in the long run we're not going to pay for the improvement in how well they felt and how big the heart is with a mortality decrement.



So I'm very in favor of a long-term registry.  Obviously, we can't impose on the Sponsor to do a randomized trial with enough power to look at mortality, but we should have some assurance, in five years from or seven years from now, that we're not going to have a negative impact on survival.



DR. HIRSHFELD:  Other comments?  Yeah, Dr. Slotwiner.



DR. SLOTWINER:  I agree with everything that's been said before, and I just think this is a wonderful opportunity to look at some of those signals that were starting to become apparent in the data.  I would be very interested in following the non-left bundle branch block patients and just further out for the Class I heart failures.



And I think looking long term at the device survival lead function and following these patients who are Class I, who will presumably be alive for hopefully a decade or more, it would be very interesting to see how, as they come up to the complications that inevitably occur from these devices, how that risk/benefit ratio balances out in the longer picture.



DR. YANCY:  I, too, would support a registry but for a different reason, for a patient cohort that hopefully has reasonable longevity.  The question of the durability of this effect is one that I think is still unanswered.  And so having a longitudinal registry, again, not the responsibility primarily of the Sponsor, but I like the idea of working with an already established registry to collect that information.



DR. HIRSHFELD:  So, Dr. Yancy, are you figuring that this would use Dr. Maisel's proposal for a comparator group as the comparison to make these judgments?



DR. YANCY:  I think that's a good opportunity, and there are other possibilities of using an already established registry as well, specifically looking at the interactions with different medical therapies.



DR. HIRSHFELD:  Dr. Naftel.



DR. NAFTEL:  I support what's been discussed here, too, registries.  There's just two things I'd want to add.  One, I don't know the ICD registry, so I'd want to make sure that we had a list of criteria or judgments for the registry, the quality of follow-up, amount of follow-up, how will deaths be found, you know, some sort of constraints, because like I said, I don't know the ICD registry.  I know registries in general don't have a real high level of rigor, other than INTERMACS.  But I want to make sure there's some level of scrutiny of the registry.



And then the second thing, I want to make sure that there are, if not hypotheses, some discussions of the comparison group and, you know, what will constitute a failure.  I mean, let's just right up front and say that.  What will constitute a point in time when you say, you know, that there has been a failure?  So I think that ‑‑ or there has been a success.  But it needs to be built in.  It can't be the way it currently reads, let's see what happens.  That means nothing will ever happen quantitatively.  So I just want to put some rigor on the process, and then I'm for the registry.



DR. HIRSHFELD:  Yeah, Dr. Somberg.



DR. SOMBERG:  Having a comparator registry, you know, is better than just having a registry without a comparator.  But there are people outside this indication, and I think that there is utility of doing a randomized trial.  For instance, patients with atrial dysrhythmias, patients without a left bundle, because you want to include a left bundle there, those people could get the ICD or the CRT-D to be indicated.



So there are sub-studies here that I think should be done post-approval.  Maybe that's just not precisely, Bram, aimed at furthering our knowledge of the subset we're studying here, but we're narrowing it down on the basis of retrospective or subset data.  Not retrospective -- subset data.  And I think we should try to validate some of our assumptions here because otherwise we'll have them forevermore, not knowing if they were right or not.



DR. ZUCKERMAN:  Right, but patients who would be outside the current FDA label would technically need to be studied under an IDE.  You know, the FDA makes a decision eventually what the label is, and through the post-approval study mechanism, we can continue to follow subset longevity data for that particular indicated patient population.  For those outside, which is a great idea, there's a different mechanism.  It's the IDE clinical trial.



DR. HIRSHFELD:  Dr. Lindenfeld.



DR. LINDENFELD:  I certainly agree with Dr. Maisel, but as I think about it, I think it might be valuable to have a simple death summary over the next five years of the two groups in this.  I mean, if there's no difference, it might not help you, but if you see this gradual improvement in mortality ‑‑ and there will be crossover, but if you saw that, wouldn't it make you feel ‑‑ it would make me feel a lot better about this indication if you saw it.  I don't know that you'd have to collect a ton of data, but if you just saw that four years from now there's an eight percent difference in mortality in the two groups, that would really give some strength to this study.



DR. HIRSHFELD:  Yeah, I think, actually, Dr. Lindenfeld, I think you've encapsulated the really big issue.  All of these deliberations so far have been working on the hypothesis that the benefit in heart failure events prevented that have been observed so far presages an ultimate mortality benefit, although to date that's not been demonstrated.  And what I think I hear people ‑‑ the undercurrent of what people are trying to get to is we would like to know that this actually ultimately does prove to be a mortality beneficial therapy when longer follow-up is available.  And so the question is whether there's a way the post-approval study can get at that information.  Is that another way of stating what you said?



DR. LINDENFELD:  It might not because there will be crossover.  But if you started to see a gradual separation of those curves with, you know, a strong trend, I think it would help you realize that there's more to this than just the heart failure hospitalizations.  I think a simple post-approval study collecting the cause of death and just death might provide us quite a lot of additional reassurance.



DR. YANCY:  John, we should also, though, think carefully about the implications of tracking death longitudinally.  I agree conceptually with what Dr. Lindenfeld says, but the therapy has already been demonstrated to reduce mortality with and without the ICD component.  We're talking about a less ill patient population.  It may require a very large number with a long-term follow-up and sustained durability of the technology.  And I think the benefit we've seen to date reducing hospitalizations is important enough from different perspectives, and I'm comfortable with that.  Again, I support a registry, and I support tracking and following those, but I wouldn't move away from this indication if we didn't see that mortality benefit down the road just because it's already a definitional thing now.  We know that it preserves survival.



DR. LINDENFELD:  Yeah, I wouldn't either, but I think if there were a mortality difference, this is something you'd be more likely to use than if there weren't.



DR. HIRSHFELD:  Yeah, do other people want to comment on Dr. Yancy's comment?  I think that encapsulates the issue very articulately.



(No response.)



DR. HIRSHFELD:  It looks like you encapsulated it so well that no one else can top you.  There's a question from FDA.



DR. WEI:  Yeah, first of all, thanks to the Panel for the comment about the post-approval study.  I'd like to say the post-approval study is unnecessary -- based on multiple questions.  And I have to point out, it's the pre-market data, through the system data in the three months and also in how you select the patients and how you train the physicians.  In the real world, the complication rate may be increased.  Also, the benefit in the real world we do not know.  So the whole point of a post-approval study is to see the benefit and the risk ratio.  And some of the doctors say maybe you need a clinical trial, but that will create a burden for the Sponsor.



And also someone suggested use of the ICD registry.  I think that is a good approach, but right now I understand the current ICD registry doesn't have follow-up data ‑‑ and maybe you have the follow-up data, but I don't know when the data will be available.  Also connect this data to the MRS to see the mortality.  That's like an electronic medical record and a lot of the stuff can make this work.  So I want the Panel to think about, yeah, the use of the ICD registry is a good approach, but whether it's available and we can use it or not.



DR. HIRSHFELD:  Dr. Maisel, do you have any comments on the use of the ICD registry for tracking mortality over time?



DR. MAISEL:  Yeah.  So here are my comments.  Number one, I have nothing to do with the ICD registry, meaning I have no conflicts in that regard.  They have for quite a while been working with CMS to acquire meaningful data.  I don't know the current status of that, meaning whether you could track heart failure hospitalizations.  But if they're not there now, they are close, is my understanding.  And they're also interested in the mortality issue as well and have been working on that for quite some time.  So obviously the FDA would have to talk with the Sponsor, and they'd have to talk with the ICD registry, and if that data were not available, then that would obviously influence what type of post-approval study would be required.



DR. ZUCKERMAN:  Okay.  So, Dr. Maisel, I think you have helped us in that you've suggested that in a nonrandomized study, you would like to see MADIT-CRT type patients followed out to a longer time period with an adequate control group.  You've suggested a registry that still has a few bumps in the road.  So in cases like this, we usually try to integrate Panel members to help us move in new directions, and we might ask you to help us in further communications with the Sponsor, if that's okay.



DR. MAISEL:  We can talk later.



(Laughter.)



DR. HIRSHFELD:  All right.  Any other comments on the post-approval study?



(No response.)



DR. HIRSHFELD:  Well, I think if I can summarize what the Panel said, first, the Panel feels strongly that there is a need for a post-approval study.  The Panel feels strongly that there's also a need for a meaningful comparator group, that simply observing what happens to the already resynchronized patients is not good.  It's going to leave a number of questions unanswered.  So there will need to be a means of identifying an effective comparator group.



In addition to making comparisons with the comparator group, I think the Panel feels that FDA should be interested to know more about the durability, longevity, and late complications related to long-term CRT therapy.  Does that help, Dr. Zuckerman?



DR. ZUCKERMAN:  Yes.



DR. HIRSHFELD:  Yeah, I'm not sure we've helped you get the post-approval study over the goal line, but at least we've given you some things to aim for.



DR. ZUCKERMAN:  Agreed.



DR. HIRSHFELD:  So we have dealt with that.  Now, we're scheduled to take a break at this point.  I know that some of the Panel members are eager to try to catch flights, and we could do, if we think ‑‑ if biology permits, we could try to get to the voting and see whether we can get the voting concluded in a timeframe that'll permit ‑‑ I see a lot of nods.  You don't have a flight, Mike.  Okay.  So let's go to ‑‑ pardon?  



Okay.  So we're now ready to vote on the Panel's recommendation.  No?  What did I miss?  



Okay, okay.  Dr. Zuckerman, does FDA have any final comments before we go to voting?



DR. ZUCKERMAN:  Ken.



MR. SKODACEK:  Yeah, just a few quick comments.  We'd like to thank the Panel for all of their deliberations and discussions today.  As expected, a lot of the information that you provided in the discussions you had were very helpful and will help us moving forward in working with the Sponsor.



We'd also like to thank the Sponsor.  They've been very interactive since we've been starting to work on the project together late in the fall.  And I have Dan Flagg, the regulatory person, on my speed dial.  We call each other and I think I talk to him more than anybody else in my life right now.



(Laughter.)



MR. SKODACEK:  And again, the study appears to have met the primary safety and effectiveness endpoints.  We do realize that there were a number of limitations with the lack of blinding and the limited NYHA Class I patients being enrolled in the study, but those are probably things that the Sponsor would've liked to have come out differently.  Anyway, those are just things that we learned from the trial.  But they did complete a very large study with some lengthy follow-up, and they should be commended for their efforts and work.



We also hope that FDA's and the Sponsor's information, both in the Panel pack and the presentations today, have been helpful.  We tried to anticipate a lot of your questions and made sure that we had the data and the information that you would request today, and we look forward to hearing your final recommendations.



DR. HIRSHFELD:  And, Dr. Stein, do you have any final comments you'd like to make?



DR. STEIN:  Yes.  Again, this is Dr. Ken Stein.  I'd like to thank the Panel for allowing us to present the results of the study today.  We'd like to thank FDA for their level of engagement in the critical ‑‑ they brought to bear on the trial results.  Again, this is a study that met its primary safety endpoint as prospectively defined and met its primary effectiveness endpoint as prospectively defined.  Even those patients who experienced complications as a result of the device implant ended up doing better than the control comparator group.  We'd like to emphasize, of course, subgroup analysis is generally exploratory and provocative.  However, the left bundle branch block effect that we discovered in cooperation with the FDA, in taking a deeper look into the data, is consistent across all other subgroups and is physiologically consistent.  So we do believe that, at a bare minimum, physicians do need to be notified about that effect as part of the device labeling.



As regards a post-approval study, while we certainly do intend to pursue long-term follow-up in the MADIT-CRT cohort itself because of the duration of follow-up information we can get through that, we're excited very much at the idea of using a registry such as the ACC and CDR registry with additional follow-up via CMS or via National Death Index as a novel but highly efficient way to get long-term follow-up data with comparator data in this population.  And we're excited at the prospect of working with FDA to best define how that post-approval registry ought to be carried out.  



Thank you all for your close attention today.



DR. HIRSHFELD:  And I think the Panel thanks you for the excellent presentations you made today.



Ms. Peterson and Mr. Halpin, would you have any comments that you'd like to make before we proceed to the voting?



MS. PETERSON:  Thank you, Dr. Hirshfeld.  I won't comment on the data.  I think we've had quite a discussion today, and many on the Panel are far more qualified than I am to interpret or dissect what's going on.



I think one thing that's critical to consider today as you debate what to do and take a vote is that the situation for this application is somewhat different from many that come before panels in that there really isn't a tension between data, that we're not really sure what it means or is insufficient in some way versus patients who might benefit, who won't get something if you vote not to approve or require a number of additional studies.



You do have an opportunity to come up with some very stringent conditions, and at the same time physicians who feel that patients in Class I and Class II would benefit from a CRT can choose to implant that because the device is already approved for other indications.  Off-label use remains a possibility.  So in your discussions, I hope that you will vigorously pursue all the modifications or conditions that you feel are appropriate to ensure patient safety and help determine how the device can best be used and which patients can benefit.  



Thank you for your involvement and participation today on the Panel.



DR. HIRSHFELD:  Thank you for your comments.  Mr. Halpin.



MR. HALPIN:  Thank you.  I think we've actually covered a lot of the issues that I might normally comment on, so I'll just be brief.  I wanted to reiterate that the Sponsor, in looking at NYHA Class I and Class II, has been very focused in terms of the types of patients they're trying to select for inclusion and exclusion criteria in the study as well as their indication.



And then I think we should be careful about how much value we put on sub-analyses.  There's a lot of sub-analysis going on in the study, and sometimes those can be somewhat misleading.



And then I think, in terms of post-approval study recommendations, one thing to keep in mind is they should be achievable so that the Sponsor can go out and actually complete the study and get an understanding of how the device is being used in the real world.  



Thank you for the opportunity.



DR. HIRSHFELD:  Thank you.  So we're now ready to vote on the Panel's recommendation to FDA for this PMA.  So, Panel members, please refer to the voting options flow chart in your folders, and 
Mr. Swink will now read the Panel recommendation options for pre-market approval applications.



MR. SWINK:  The Medical Device Amendments to the Federal Food, Drug and Cosmetic Act, as amended by the Safe Medical Devices Act of 1990, allows the Food and Drug Administration to obtain a recommendation from an expert advisory panel on designated medical device premarket approval applications that are filed with the Agency.  The PMA must stand on its own merits, and your recommendation must be supported by safety and effectiveness data in the application or by applicable, publicly available information.



The definitions of safety, effectiveness, and valid scientific evidence are as follows:



Safety as defined in 21 C.F.R. Section 860.7(d)(1) - There is a reasonable assurance that a device is safe when it can be determined, based upon valid scientific evidence, that the probable benefits to health from use of the device for its intended uses and conditions of use, when accompanied by adequate directions and warnings against unsafe use, outweigh any probable risks.



Effectiveness as defined in 21 C.F.R. Section 860.7(e)(1) - There is reasonable assurance that a device is effective when it can be determined, based upon valid scientific evidence, that in a significant portion of the target population, the use of the device for its intended uses and conditions of use, when accompanied by adequate directions for use and warnings against unsafe use, will provide clinically significant results.



Valid scientific evidence as defined in 21 C.F.R. Section 806.7(c)(2) - Valid scientific is evidence from well-controlled investigations, partially controlled studies, studies and objective trials without matched controls, well-documented case histories conducted by qualified experts, and reports of significant human experience with a marketed device from which it can fairly and responsibly be concluded by qualified experts that there is a reasonable assurance of safety and effectiveness of a device under its conditions of use.  Isolated case reports, random experience, reports lacking sufficient details to permit scientific evaluation, and unsubstantiated opinions are not regarded as valid scientific evidence to show safety or effectiveness.



Your recommendation options for the vote are as follows:



1.  APPROVAL - If there are no conditions attached.



2.  APPROVABLE with conditions - The Panel may recommend that a PMA be found approvable subject to specified conditions, such as physician or patient education, labeling changes, or a further analysis of existing data.  Prior to voting, all of the conditions should be discussed by the Panel.



3.  NOT APPROVABLE - The Panel may recommend that a PMA is not approvable if:



- the data do not provide a reasonable assurance that the device is safe or



- the data do not provide a reasonable assurance that the device is effective under the conditions of use prescribed, recommended, or suggested in the proposed labeling.



Following the voting, Dr. Hirshfeld will ask each Panel member to present a brief statement outlining the reasons for his or her vote.  Thank you.



DR. HIRSHFELD:  So please refer to the voting procedure chart in your folder.  Are there any questions from anyone on the Panel about these voting options before I ask for a main motion on the approvability?



(No response.)



DR. HIRSHFELD:  Everybody's got it.  Okay.  So is there a motion for either to approve, approve with conditions, or not approvable from the Panel?  Dr. Weinburger.



DR. WEINBURGER:  Approved with conditions.



DR. DOMANSKI:  Second.



DR. HIRSHFELD:  Okay.  Is there any discussion on the motion?



(No response.)



DR. HIRSHFELD:  Okay.  So it's been moved and seconded.  So please refer to the yellow portion of your voting procedure.  We will first have a discussion of the main motion and then we'll talk about conditions.  So, Dr. Weinburger, do you want to begin?



DR. WEINBURGER:  The only way I can talk about this is in the context of a condition, and I think we've beaten this to death.  We all want left bundle branch block in the indications.



DR. HIRSHFELD:  Okay.  Are there other comments on that?



(No response.)



DR. HIRSHFELD:  Okay.  So would somebody please propose a condition?



DR. SLOTWINER:  I propose left bundle branch block and sinus rhythm, or does it have to be separate?  Together?  Okay, left bundle branch block and sinus rhythm as a condition for approval.



DR. HIRSHFELD:  Okay.  So is there a second to that?



DR. DOMANSKI:  Second.



DR. HIRSHFELD:  Okay.  All right, now let's discuss this.  Who would like to comment on this?



(No response.)



DR. HIRSHFELD:  All right, since there's no discussion, the motion is ‑‑



DR. ZUCKERMAN:  John, before you ‑‑



DR. HIRSHFELD:  Yes?



DR. ZUCKERMAN:  ‑‑ vote, I'd like to comment.  If you can, give us a bit more specificity.  Are people referring to Bullets 2 and 3 with that recommendation?  So that when we look at the transcript ‑‑



DR. HIRSHFELD:  All right.



DR. ZUCKERMAN:  ‑‑ we can better interpret it.



DR. HIRSHFELD:  Yeah, Dr. Slotwiner, it's your condition, so would you like to flesh out your condition, please?



DR. SLOTWINER:  Yes.  I was referring to Bullet 2 and 3 in the Panel pack, indications for use.  So as we discussed, mild heart failure, New York Heart Association Class II, an EF of less than or equal to 30 percent, with a left bundle branch block and sinus rhythm.  And then heart failure Class I, of ischemic origin, an EF of less than or equal to 30 percent and left bundle branch block and sinus rhythm.



DR. HIRSHFELD:  Okay.  And you're using the ‑‑ what were you providing us for the QRS duration portion of that?  As written?



DR. SLOTWINER:  I was going to leave that vague.



DR. HIRSHFELD:  Okay.



DR. SLOTWINER:  I thought we'd go with left bundle branch block and leave it at that.



DR. HIRSHFELD:  Okay.  So can you read the condition exactly as you would have it be printed?  So we go back to this.  Okay, okay.  So Dr. Swink says that we don't need to specify this to that degree at this point.  We need to specify that we can adhere just to the requirement that the patients have left bundle branch block and sinus rhythm.  


Dr. Domanski.



DR. DOMANSKI:  Well, of course, you know, this study was done with ‑‑ you know, with .13.  And .12 gets you bundle branch block, but .12 doesn't get you the study.  So I wonder if you'd be willing to add to your condition what we've been talking about, you know, in these last two bullets.



DR. SLOTWINER:  Yeah, that's a good point.  Yes, I think that the way you phrase it brings up a good point, and we should say greater than or equal to 130 milliseconds with a left bundle branch block morphology.



DR. DOMANSKI:  Then I'll second the motion on that.



DR. HIRSHFELD:  Okay.  All right.  



Dr. Zuckerman, have we given you actual and sufficient clarity on what Dr. Slotwiner's motion specifies?



DR. ZUCKERMAN:  Yes.



DR. HIRSHFELD:  Okay, all right, all right.  And is there any further discussion on Dr. Slotwiner's condition?



DR. FERGUSON:  I'd just like to clarify if it's greater than 130 or greater than or equal to.



DR. SLOTWINER:  Greater than or equal to is how the study was done.



DR. FERGUSON:  Okay.



DR. HIRSHFELD:  Okay.  So we'll now vote on the condition.  All in favor of the condition, please raise your hands.  Okay, keep it up so we can count.  Okay, okay.  So the people whose hands are raised are Dr. Domanski, Dr. Weinburger, Dr. Slaughter, Dr. Somberg, Dr. Ferguson, Dr. Slotwiner, Dr. Naftel, Dr. Maisel, Dr. Kelly, and Dr. Lindenfeld.  So the motion carries.



Okay, opposed and abstentions.  Okay, we'll show that there's no one opposed, and Dr. Yancy abstained.



Okay.  Is there a motion for a second condition?



DR. DOMANSKI:  Well, someone's going to have move the post-approval study.  Am I right about that, Bram?



DR. ZUCKERMAN:  That would be most helpful, if the Panel does believe that it should be done.



DR. HIRSHFELD:  All right.  So are you making that motion?



DR. DOMANSKI:  Sure.  I move that one of the conditions for approval be that there will be a carefully designed, in concert with the FDA, post-approval study.



DR. HIRSHFELD:  Okay.  Is there a second?



DR. SLOTWINER:  I second it.



DR. HIRSHFELD:  Okay, there's a second.  Dr. Slotwiner seconded.  Okay.  Is there any discussion of this motion?  Dr. Maisel.



DR. MAISEL:  Dr. Domanski, can I ask you to be more specific?  Which of the post-approval studies that we talked about are you referring to?



DR. DOMANSKI:  Yeah, I'll tell you what I'd like to do if I can, and Dr. Zuckerman can be the parliamentarian on this.  I think we've had a wide-ranging discussion of post-approval studies, and I think probably the enterprise is best served by having the post-approval study be designed in concert with the FDA and just would, you know, make the latitude sufficiently expansive to just let them go with it.



DR. HIRSHFELD:  Okay.  Dr. Somberg.



DR. SOMBERG:  I would ask you to consider to at least put in a qualifier that it should be a post-approval study with a comparator group.



DR. HIRSHFELD:  Okay.



DR. DOMANSKI:  I would happily add that as a matter of fact because I think that's really essential.



DR. HIRSHFELD:  All right.  Would you like to re-word your motion?



DR. DOMANSKI:  I move that ‑‑ okay.  So let's word the motion as a post-approval study with a carefully organized comparator group, the study to be designed in concert with the Food and Drug Administration.



DR. HIRSHFELD:  Okay.  All right, any further discussion on Dr. Domanski's motion?



(No response.)



DR. HIRSHFELD:  Okay, in which case, all those who would vote for approval, please raise your hands.  And it's unanimous.



All right, all right.  Is there another condition?  Oh, Dr. Somberg.



DR. SOMBERG:  I would like to propose, and I'm not sure anyone will go along with this, that in the product label it be pointed out that there was not a mortality difference, that the preponderance of patients were Class II, and that the recommendation for left bundle inclusion is based on a post hoc analysis.  So these points be made someplace in the label because we're all conversant with it, but not everyone's going to buy the transcript, unfortunately.  We're not going to be that famous.



DR. HIRSHFELD:  Okay, all right.  So your condition has to do with the labeling for the provisos that you just mentioned.  Is there a second?



(No response.)



DR. HIRSHFELD:  Okay, I don't see a second.  So in that case that motion dies.  Are there any further conditions to propose?



(No response.)



DR. HIRSHFELD:  Okay, seeing none, we can -- okay.  Page 22, all right.  Okay.  So it's been moved and seconded that the PMA Application P010012/S230 for the Boston Scientific MADIT-CRT device be found approvable with two conditions that the Panel has just approved.  We'll now vote on the main motion, and with a show of hands, please indicate if you concur with the recommendation that the above-named PMA be found approvable with conditions.  The vote is unanimous.



Okay.  So it's the recommendation of the Panel to the FDA that the Boston Scientific MADIT-CRT device be found approvable with the stated conditions.



And I would now like each Panel member to state the reasons for his or her vote, and I'll begin with Dr. Yancy.



DR. YANCY:  Thank you.  I think the Sponsor should be commended for a very credible presentation, and I especially commend the principal investigator and the investigatory team for doing a very thorough and very important clinical trial that has fundamentally expanded the indication for an already evidence-based therapy.



My vote was heavily persuaded by the important difference on an outcome that matters, which is progression of heart failure.  I'm not troubled by the absence of mortality advantage, and I think the background medical therapy was more than adequate.  I am a bit concerned that we embraced the left bundle branch block analysis with such vigor.  It is important, and it's something that needs to be resolved, preferably so in a prospective manner and not in a post hoc way.  I respect the guideline generation process, I'm deeply embedded in that, and the intent is to seek harmony at every possible place we can so there's minimal confusion.  And my hope is that as we go forward and these data are interpreted by guideline committees and the final label is written, we can keep that in mind so that the practicing public can be fully cognizant of what's here.



Beyond that, again, my thanks to the Sponsor, the investigators and the FDA for what I thought was a very credible and appropriate Panel presentation.



DR. HIRSHFELD:  Dr. Lindenfeld.



DR. LINDENFELD:  Again, it was a very well-done study, and it was very well presented, and I agree that we see we've expanded now this therapy to a population of patients that had a real meaningful benefit.  And I think we've also, with the left bundle designation and previous experience with that group, suggested one where clearly I think the benefits of this therapy outweigh the side effects.



DR. HIRSHFELD:  Dr. Kelly.



DR. KELLY:  Well, I found the data compelling for patients with left bundle branch block who were either symptomatic or previously symptomatic.



DR. HIRSHFELD:  Dr. Maisel.



DR. MAISEL:  I think, again, I'll echo the comments that it was a very professional presentation and well-conducted study, which made our job, I think, easier.  I think it's a delicate risk/benefit balance in this patient population, and I'm comfortable with the limitations we've placed in the left bundle group.



DR. HIRSHFELD:  Dr. Naftel.



DR. NAFTEL:  And I also thought that the study was well conducted.  The statistical analyses were presented in an extremely easy way for all of us to digest the ratios, the pictorial views of the hazard ratios for the different subgroups.  That was all extremely helpful.  And I too was impressed by, however we looked at the various different strategies, you still came up with the same hazard ratio.



Okay, now that I've been nice ‑‑ and go home with the nice remarks.  But I'm really a bit amazed, after the millions of dollars I know you've spent, I'm amazed that you didn't just roll up your sleeves and not do a multivariable analysis to check it off the list but do it to learn something.  There's some real science here to learn which patients would have the greatest benefit.  We know the benefit's not the same for all patients.  It's going to be a function of the risk factors.  You have a chance for interactions.  You really have a chance, not to do some stupid little statistical analysis, but to learn.



And part of that ‑‑ and I know you did it quick and dirty, but to take any continuous variable and make it dichotomous is throwing away precious information.  So I wouldn't make anything dichotomous.  Look at the relationships.  Try transformations.  Do it right.  Try to learn something.  So the take-home message is great job.  I thought it was really nice.  And now how about some science?



DR. HIRSHFELD:  Okay, Dr. Slotwiner.



DR. SLOTWINER:  I'd like to commend the Sponsor on a superb study and giving us this tool to help so many of our patients improve their quality of life, and I look forward to following the data in the future.  And I think combining it in some form with the ICD registry to get the numbers of patients needed to show these small effects, such as the right bundle branch block or non-left bundle branch block and mortality, will be really critical and very exciting.  Again, a beautiful study and very, very beautifully presented.  Thank you.



DR. HIRSHFELD:  Dr. Ferguson.



DR. FERGUSON:  Yes.  Although I was concerned about adding the proviso of left bundle branch block based upon a post hoc analysis, as 
Dr. Yancy was, I think the data was compelling enough that there was a clear indication in multiple subgroups.  When combined with the potential harm in right bundle branch block or patients without left bundle branch block, I think it was important to add that to the indications.



DR. HIRSHFELD:  Dr. Somberg.



DR. SOMBERG:  Well, I think it's a laudable and highly useful endpoint, hospitalization reduction due to heart failure, and I think that alone justifies the approval of this PMA.  I had concerns, if there was a reduced number of Class I heart failure, that we're using the left bundle on a post hoc basis, and I heard some of the Panel talking about how maybe the hospitalizations are a surrogate later on for mortality.  So I think people might get confused, and physicians who haven't delved into as deeply as this, to utilize.  So I hope those things are in the label.



But, overall, it was an excellent study, and I just want to say I was very impressed, and I've been on the Panel, what is it, eight years now, and I've never seen a sponsor respond so quickly to so many queries.  And they're smiling there, but that's important because sometimes we ask questions, and I go home and, you know, seven years later I think did we ever answer those issues?  Are they just under the rug?



So with having them all open for discussion, I think, led to, even though there was some disagreements over some minor things, a unanimous decision here, and that certainly facilitated it and maybe is a good example for others.  Thank you.



DR. HIRSHFELD:  Dr. Slaughter.



DR. SLAUGHTER:  At the risk, perhaps, of being redundant, I also think it was a very well-done study.  It involved a tremendous number of patients and an invasive procedure, and having been done at multiple sites, the data collection was very thorough and the outcome was consistent, which I think helped make it very convincing.  I think that a little bit of concern of the Class I, the less sick patient population, is outweighed by the potential benefit, that if this reduction in hospitalization is a surrogate marker for future mortality, it could be a significant benefit.  And I think the additions that we added, conditions, will safeguard the patients as we move forward, and with a post-approval study, it will be potentially a great benefit to the heart failure population.



DR. HIRSHFELD:  Dr. Weinburger.



DR. WEINBURGER:  I, too, want to congratulate the Sponsor and the FDA for bringing out the points that were so essential to assure us that this is worth going out on a limb for.  I don't want to ‑‑ I will just echo the erudite and insightful comments of my colleagues and not add anything further at this time.



DR. DOMANSKI:  Okay.  And I voted to recommend approval because I thought there was a cogent demonstration of safety and efficacy by a distinguished group of investigators and a distinguished industrial concern.



DR. HIRSHFELD:  Okay.  And although I did not have the opportunity to vote, I concurred with the vote.  And the one qualification or caveat that I would like to point out is that I don't think that we should apologize for the inclusion of the condition based on subgroup analysis.  One of the things that's very clear about CRT technology is that it is still in its infancy in terms of our ability to identify those patients who actually benefit from it and those patients who do not.



And so we were asked initially to paint this knowledge base with a very broad brush, and I think the Panel quite properly did not recoil from the idea of a very broad brush, and in any sense it's a call for the medical scientific community to continue to understand this knowledge base and to continue to try to understand who are the people who really will benefit from this technology and who are the people in whom we can apply the technology, expose a patient to a risk of complications but not actually a lot of the patients derive any benefit from it.  We know that there are people in there who have benefited substantially.  We'd like to know more about who they are so we can identify them for the future.



And so with that, I'd like to thank both the Sponsor for an outstanding presentation and being very quick on your feet in response to a lot of complex questions, and I'd like to thank the FDA for also, I think, an incredibly thoughtful and insightful review of this data and bringing into focus the issues that the Panel needed to consider.



And so with that, I'd like to announce that the meeting is adjourned.



(Whereupon, the meeting was concluded.)
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