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Presentation Notes
Good morning. My name is Bob Kroslowitz. I will be presenting this morning on behalf of Berlin Heart.
 
Before we begin, I would like to thank the Pediatric Advisory Panel Members and the FDA for the time and effort expended in preparing for this meeting. I would also like to thank my colleagues from Berlin Heart, Christine Tjossem and Mary Beth Kepler who are here with me today and who assisted me in preparing for this presentation. 
 
I would like to start by giving you a brief overview of Berlin Heart and the EXCOR Pediatric Ventricular Assist Device System.






    

Development, production and worldwide distribution of ventricular 
assist devices (VADs) for adult and pediatric populations 
 

 Only company worldwide with VAD applications for    
   patients with heart failure of every age and size 
 
 Over 1200 EXCOR® Pediatric implants worldwide 
 
 

 
 Outside North America: Implantable 

INCOR® and EXCOR® adult and pediatric 
paracorporeal VAD 

 
 United States: EXCOR® Pediatric  
 paracorporeal VAD 
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Berlin Heart Company Overview 

Presenter
Presentation Notes
Berlin Heart is focused on the development, production and worldwide distribution of mechanical circulatory support devices. 

We are the only company worldwide with devices designed to provide circulatory support for patients of every age and size from newborns to adults. 

The EXCOR Pediatric is the only Berlin Heart device that is available in the US. 
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Regulatory Overview 

 

1990 First Pediatric application 

2000 First US EXCOR® Pediatric Implant 
Compassionate Use Regulations 

2005 
 

FDA and Berlin Heart Inc. recognized the unmet clinical need  
Approval process begins 

2007 IDE Approval, IDE Study enrollment begins 

2011 HDE Approval 

2012 Post Approval Study Approval 

2013 Post Approval Study Approval enrollment begins  
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Presenter
Presentation Notes
The first pediatric application of the EXCOR system, which received CE mark approval in 1996, was more than 20 years ago in 1990. 

Worldwide acceptance of the device grew over the first decade of use and the EXCOR Pediatric emerged as an alternative for children requiring mechanical circulatory support in the US in 2000 when it was introduced under the compassionate use regulations.  

With a growing experience in the US and continued requests for use of the device by the medical community, Berlin Heart and the FDA recognized the need for a clinical trial and in 2005 the approval process began. 
IDE approval for the study was granted in 2007, and the FDA approved the device in 2011.  

We are now performing a post approval study as the sole condition of the approval.
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Heart Failure in Children – Medical Need 

 Transplant wait list mortality for children is high* 

 Median wait time for heart transplant in children 
is 119 days** 

 Less than 300 pediatric heart transplants 
performed each year*** 
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References: 
*  Almond CS, Circulation 2009: 199; 717-727 
** Larsen RL, 2011 JHLT 2011: 755-760 
*** OPTN 

EXCOR Pediatric® 

Presenter
Presentation Notes
Children with refractory heart failure have high risk of death.  Once their illness progresses to need of cardiac transplantation, the waitlist mortality for this group of patients remains unacceptably high in the current era, with ONLY 63% transplanted. 

The median wait time for those who are transplanted is 119 days, and despite advances in the field of pediatric cardiac transplantation, less than 300 pediatric heart transplants are performed each year according to the data available form the OPTN.




 
FDA Approved Devices 
AbioCor TAH                                
Novacor PC 
HeartMate IP                               
Novacor PCq 
HeartMate VE                             
Syncardia TAH 
HeartMate XVE                           
Thoratec IVAD 
Thoratec PVAD 
HeartMate II  

Heart Failure in Children – Options 

Investigational Devices 
Jarvik 2000 
MicroMed DeBakey 
Evaheart  
Terumo Duraheart 
Heartware  
Levacor 

ADULT OPTIONS 

 
Temporary Support 
ECMO or centrifugal  
        VAD* 
 
Long Term support 
EXCOR® Pediatric 
Adult VADs* 
 
 
 

CHILD OPTIONS 
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*  Off label use 

Presenter
Presentation Notes
Yet the paucity of devices available to bridge children with refractory heart failure is evident with only one long term support option currently available, the EXCOR Pediatric, a much different situation than that which exists for the adult population.
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EXCOR® Pediatric Device Description 

Paracorporeal ventricular assist device (VAD) 

10 ml 60 ml 50 ml 25 ml 30 ml 

Arterial Apical Atrial 

IKUS® driving unit 
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Presenter
Presentation Notes
The Excor Pediatric VAD system is a pneumatically driven, paracorporeal system that includes blood pumps that  are available in graded sizes from 10 to 60 ml, a wide verity of cannulas that are available id different sizes and configurations, and the IKUS stationary driving unit, and electropneumatic  unit that drives the blood pumps. 

The clear nature of the polyurethane housing of the blood pumps facilitates  easy visual inspection of the blood pathway. 
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EXCOR ® Pediatric Indication 

EXCOR® Pediatric is intended to provide 
mechanical circulatory support as a bridge to 
cardiac transplantation for pediatric candidates. 
Pediatric candidates with severe isolated left 
ventricular or biventricular dysfunction who are 
candidates for cardiac transplant and require 
circulatory support may be treated using the 
EXCOR® Pediatric. 
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Presenter
Presentation Notes
Per the HDE approval, the EXCOR Pediatric is intended to provide mechanical circulatory support as a bridge to cardiac transplantation for pediatric candidates with severe isolated left ventricular or biventricular dysfunction who are candidates for cardiac transplant and require circulatory support.
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EXCOR® Pediatric North American Experience 

Group # Implants 

U.S. Pre IDE Approval (2000-2007) 97 
IDE Study Primary Study Cohorts 
(including Continued Access) 94 

IDE Compassionate Use 187 
Post approval study implants 20 
Post approval non-study implants 120 
Canadian implants 60 
Total 578 
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Presenter
Presentation Notes
Since the first implant in 2000, there have been 578 implants in North America, 97 which were performed in the pre IDE period, 94 within the IDE study and 187 under the compassionate use regulations during the IDE period.

In the post approval period, there have been 20 patients implanted and enrolled into the post approval study and an additional 120 implanted outside of the study under the HDE.  

Included in the total North American Experience are 60 implants from Canada.
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EXCOR® Pediatric Post Approval Study 

Evaluate whether safety and outcomes of the device 
use in the commercial setting are comparable to the 
safety and outcomes of the device use in the IDE study 

Because the device had extensive use during the IDE study 
(available to all North American sites who requested the device 
under compassionate use regulations), it is expected that the pre-
approval and post-approval experience will be similar. 
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Study Purpose 

Presenter
Presentation Notes
The sole condition of the HDE approval  was a post approval study to evaluate whether the safety and outcomes of the device in the post approval experience are comparable to the IDE experience.  

Berlin Heart believes that the pre approval experience  and the post approval experience will be similar as the device was used extensively under compassionate use regulations  in the pre-approval period.
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EXCOR® Pediatric Post Approval Study 
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 Study approved by FDA July 26, 2012 
 24 sites with IRB approval, 11 pending 
 First PAS enrollment January 13, 2013 
 20 patients enrolled as of September 13, 2013 
 Expected date of enrollment completion June 2014 

 
 
 
 

 

PAS Progress 

Presenter
Presentation Notes
The FDA worked effectively with Berlin Heart to develop the post approval study protocol which was approved in July 2012.  

Currently we have 24 sites with IRB approval and 11 pending approval. The first patient was enrolled  in January 2013, 6 months after the study was approved. The timing of the first enrollment mirrored our experience with the IDE study enrollment.  

To date while we continue to actively recruit, we have 20 patients enrolled.
 .
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EXCOR® Pediatric Post Approval Study 
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Current PAS Conclusions 

 With only 20 implants in post approval study it is too 
early to perform any statistical comparisons to the 
IDE study results and to draw any conclusions 
 However, success rate of all implants post approval 

is 78% compared to 70% in the pre-approval 
experience 
 
 
 
 

 

Presenter
Presentation Notes
With only 20 patients enrolled out of the planned enrollment of 49, it is too early to make any conclusions, and we do not plan to perform any endpoint analyses until enrollment is complete.  

However, of the 140 patients implanted since the HDE approval, we do know that 78% of the patients have been successfully bridged to transplant or recovery compared to 70% of the patients implanted prior to the approval.
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EXCOR® Pediatric 

ERA N Median 
Days 

of support 

Success  
Rate* 

2000-2007 Pre IDE study 73 49 70% (51/73) 

2007-2011 IDE Study 281 37 70% (198/281) 

2011- 2013 Post Approval 140 47 78%** (89/114) 
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Overall Support time and outcomes 

*Success rate calculated as those transplanted or weaned out of patients who met an endpoint 
*114 of 140 patients have met endpoint in this group 

Presenter
Presentation Notes
As just discussed, the post approval survival for patients who have met an endpoint is 78%, compared to 70% in both the overall IDE group, which included the IDE and compassionate use cohorts, and the pre IDE group, with post approval support time being closer to the pre-IDE support times. 
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EXCOR® Pediatric VAD 

Patients with SAE 
 

IDE 
Study 
N=109 

Post-Approval 
Study 
N=15* 

Major Bleeding 50 (45.9%) 4 (26.7%) 

Major Infection 54 (49.5%) 4 (26.7%) 

Neurological Dysfunction 33 (30.3%)    4 (26.7%) 
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*as reported in July 2013 annual report 

Serious Adverse Events 

Presenter
Presentation Notes
With regards to safety, we have detailed the reported serious adverse events from the post approval study to FDA in the recent 12 month post approval study report.  

Although the number of patients is much smaller, for the 15 patients included in this report, the serious adverse event rates of bleeding, infection, and neurological dysfunction are trending lower than the rates of those events reported in the IDE study.
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EXCOR® Pediatric VAD 

Component OUS US Comment  
Ikus 1 0 No patient involvement 

Cannula 2 0 1 adverse event 

Driveline  9 3 0 adverse events 

Blood Pump 8 6 1 adverse event 
3 no patient involvement 
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Medical Device Reporting (MDRs) 

Presenter
Presentation Notes
Regarding the now mandated Medical Device Reporting, there have been 29 MDRs filed since HDE approval related to events in 29 implanted patients, both adult and pediatric, world wide out of 663 implants during the same time period.

Out of the 29 reported events related to the MDR’s there were only 2 events both outside of the US that adversely effected implanted patients, one related to a cannula rupture in an adult patient who recovered and one related to a disruption of one of the triple layer membranes inside of the blood pump in a pediatric patient who died due to extenuating circumstances. 

The majority of the MDR’s were related to the external pneumatic drive line and the triple layer membrane within the blood pump that separates the blood chamber form the air chamber. 
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EXCOR® Pediatric VAD 
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MDRs related to Drivelines 
12 driveline leaks reported: 9 OUS / 3 US 

 In all cases driveline exchanged without incident 
and no adverse events reported 

 New driveline design to mitigate this problem; 
samples currently in reliability testing 

 Supplement will be submitted to FDA once testing 
completed 

 
 

Presenter
Presentation Notes
Regarding the MDR’s related to the drive line, there were 12 driveline leaks reported: 9 OUS / 3 US

In all cases the driveline was exchanged without incident and no adverse events were reported

To mitigate this problem we have improved the design of the drive line and currently have samples that are undergoing reliability testing. A supplement will be submitted to FDA once the testing is completed.




15 

EXCOR® Pediatric VAD 
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MDRs related to Drivelines 

Presenter
Presentation Notes
Explain Slide
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EXCOR® Pediatric VAD 
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MDRs related to Blood Pumps 
14 events reported: 8 OUS / 6 US 
 3 events during priming (no patient involvement), 2 of 

these events were attributed to user error 
 In all other cases the safety feature of the triple layer 

membrane design functioned as intended and maintained 
the integrity of the air and blood chambers  

 1 patient death (OUS), due to extenuating circumstances 
 In all other cases, blood pump exchanged without incident 

and no adverse events reported 

Presenter
Presentation Notes
Regarding the MDR’s related to the blood pumps, There were 14 events reported: 8 OUS / 6 US.
Of the 14 events reported, 3 events were related to issues identified during the priming process before the patient  was implanted and there was no patient involvement. 2 of these 3 events were attributed to user error.

In all cases the safety feature of the triple layer membrane design functioned as intended and maintained the integrity of the air and blood chambers and the system was able to provide support for the patients

There was 1 patient death reported outside the US related to 1 of the 14 events reported, which was attributed to extenuating circumstances

In all other cases, the effected blood pump was exchanged without incident and no other adverse events were reported


Death is MDR #16; aortic valve oversewn
Subcategories:
	2 defects (#27 OUS, #28 US)
	8 leak/microleak (6 OUS, 2 US)
	1 rupture (#3 US)
	1 particles (#7 OUS)
	2 condensation (#24, 25 at TCH)

3 not used on patient:
	1 particles (OUS)
	1 user error, punctured with needle (OUS)
	1 unable to flatten the membrane (US)


2 at TCH not membrane failures – condensation 
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EXCOR® Pediatric VAD 
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MDRs related to Blood Pumps 

Presenter
Presentation Notes
Explain Image
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EXCOR® Pediatric VAD 
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Conclusion 
 PAS is ongoing, we continue to actively recruit and 

enroll subjects 
 Although the number of patients currently enrolled 

is small and the study is not yet complete, the 
adverse event rate and the outcomes are consistent 
with the IDE Study results and in some areas are 
trending more favorably 
 Safety profile of device in the post-approval 

experience remains unchanged 

Presenter
Presentation Notes
In conclusion, we continue to actively recruit and enroll subjects in the ongoing post approval study. 

Although the number of patients currently enrolled is small and the study is not yet complete, the adverse event rate and the outcomes are so far consistent with the IDE Study results, in some areas trending more favorably and we believe that safety profile of device in the post-approval experience to date remains unchanged.






EXCOR® Pediatric 

Thank you for your attention! 
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