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MDDRP PROCESSMDDRP PROCESS

FDAMA 1997FDAMA 1997

CDRH establishes Medical Devices Dispute Resolution Panel CDRH establishes Medical Devices Dispute Resolution Panel 
(MDDRP)(MDDRP)

Requires sound scientific groundsRequires sound scientific grounds

Matter sufficiently complex to warrant specialized experts and Matter sufficiently complex to warrant specialized experts and 
independent reviewindependent review

Convened only once beforeConvened only once before
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CORCAP CARDIAC SUPPORT DEVICECORCAP CARDIAC SUPPORT DEVICE
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INDICATIONS FOR USEINDICATIONS FOR USE

Indications for use:Indications for use:

Indexed left ventricular end diastolic dimension Indexed left ventricular end diastolic dimension >> 30 30 
mm/mmm/m22 and and ≤≤ 40 mm/m40 mm/m22

LVEF LVEF ≤≤ 35% (or 35% (or ≤≤ 45% if planned mitral valve repair 45% if planned mitral valve repair 
or replacement)or replacement)
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SCIENCE UNDERLYINGSCIENCE UNDERLYING
CORCAP CSD TECHNOLOGYCORCAP CSD TECHNOLOGY

Laboratory studies:Laboratory studies:
Myocardial cell structure and function, histology, biochemistry Myocardial cell structure and function, histology, biochemistry and and 
molecular gene productsmolecular gene products

Proof of concept studies in animal models of heart failureProof of concept studies in animal models of heart failure
Dog model:  reduced LVEDV, increased LVEF, improved Dog model:  reduced LVEDV, increased LVEF, improved 
cardiomyocytecardiomyocyte contraction and relaxation, downcontraction and relaxation, down--regulation of stretch regulation of stretch 
response proteins, increased affinity of the pump for calciumresponse proteins, increased affinity of the pump for calcium
Ovine model:  maintenance or reduction in heart size, increased Ovine model:  maintenance or reduction in heart size, increased LVEF, LVEF, 
fractional shortening and peak positive fractional shortening and peak positive dP/dtdP/dt
Sheep model of HF produced by Sheep model of HF produced by ligationligation of coronary arteries (i.e., only of coronary arteries (i.e., only 
mild dilation):  consistent findings of reduced ventricular sizemild dilation):  consistent findings of reduced ventricular size and and 
improved ventricular functionimproved ventricular function
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REGULATORY HISTORY OF CORCAP PMAREGULATORY HISTORY OF CORCAP PMA

December 2004:  PMA submittedDecember 2004:  PMA submitted

June 2005:  CSD Panel votes 9 to 4 against approvalJune 2005:  CSD Panel votes 9 to 4 against approval

Missing dataMissing data
Clinical relevance of primary endpointClinical relevance of primary endpoint
SafetySafety

August 2005:  FDA issues notAugust 2005:  FDA issues not--approvable letterapprovable letter

October 2005:  Acorn submits Major Amendment to PMAOctober 2005:  Acorn submits Major Amendment to PMA

February 2006:  FDA issues notFebruary 2006:  FDA issues not--approvable letterapprovable letter
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NEW INFORMATION IS AVAILABLE TO MDDRPNEW INFORMATION IS AVAILABLE TO MDDRP

Amended PMA provides:Amended PMA provides:
Data on potential investigator bias re: MCPsData on potential investigator bias re: MCPs
Supplemental information on safety (reSupplemental information on safety (re--operation)operation)
Extended followExtended follow--up on mortalityup on mortality
Postmarketing study for safety and longPostmarketing study for safety and long--term outcomesterm outcomes
PostPost--hoc analysis of patients most likely to benefithoc analysis of patients most likely to benefit
Revised indication for use based on ventricular sizeRevised indication for use based on ventricular size

Imputation methodology:  details and independent validationImputation methodology:  details and independent validation

FDA agrees missing data is no longer a major concernFDA agrees missing data is no longer a major concern

Written testimony submitted by wellWritten testimony submitted by well--qualified expertsqualified experts
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CLARIFICATIONS OF ADMINISTRATIVE RECORDCLARIFICATIONS OF ADMINISTRATIVE RECORD

Multiple imputation is statistically valid approach, and Multiple imputation is statistically valid approach, and 
analysis is robustanalysis is robust

FDA required blinded NYHA assessmentFDA required blinded NYHA assessment

Study analysis plan was amended after study initiation at FDA Study analysis plan was amended after study initiation at FDA 
request, but prepared prior to database lock and unblindingrequest, but prepared prior to database lock and unblinding
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FDA REQUIRED CHANGE TO FDA REQUIRED CHANGE TO 
DATA ANALYSIS PLAN AT STUDY ENDDATA ANALYSIS PLAN AT STUDY END

For ITT analysis of blinded NYHA, imputations relying on For ITT analysis of blinded NYHA, imputations relying on 
site (unblinded) NYHA were not acceptable to FDAsite (unblinded) NYHA were not acceptable to FDA

““For primary analyses, it is not acceptable to use two For primary analyses, it is not acceptable to use two 
unblinded assessments or to use one blinded and one unblinded assessments or to use one blinded and one 
unblinded assessmentunblinded assessment..””

[Letter from Bram D. Zuckerman, M.D., Director, DCD, ODE to [Letter from Bram D. Zuckerman, M.D., Director, DCD, ODE to 
Janell Colley, Acorn Cardiovascular, May 19, 2004]Janell Colley, Acorn Cardiovascular, May 19, 2004]

Multiple imputation was recommendedMultiple imputation was recommended
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STANDARD TO BE APPLIEDSTANDARD TO BE APPLIED

Reasonable assurance of safety: [21 CFR 860.7(d)(1)]Reasonable assurance of safety: [21 CFR 860.7(d)(1)]

Based on valid scientific evidence, probable benefits to health Based on valid scientific evidence, probable benefits to health under under 
conditions of intended use, when accompanied by adequate directiconditions of intended use, when accompanied by adequate directions ons 
and warnings against unsafe use, outweigh probable risksand warnings against unsafe use, outweigh probable risks
Absence of unreasonable risk of illness or injury associated witAbsence of unreasonable risk of illness or injury associated with the h the 
use of the device for its intended uses and conditions of useuse of the device for its intended uses and conditions of use

Reasonable assurance of effectiveness: [21 CFR 860.7 (e)(1)]Reasonable assurance of effectiveness: [21 CFR 860.7 (e)(1)]

Based upon valid scientific evidence, in a significant portion oBased upon valid scientific evidence, in a significant portion of the f the 
target population, the use of the device for its intended uses atarget population, the use of the device for its intended uses and nd 
conditions of use, when accompanied by adequate directions for uconditions of use, when accompanied by adequate directions for use se 
and warnings against unsafe use, will provide clinically signifiand warnings against unsafe use, will provide clinically significant cant 
resultsresults
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BASIS FOR APPROVABILITY OF CORCAP CSD PMABASIS FOR APPROVABILITY OF CORCAP CSD PMA

WellWell--controlled and executed pivotal studycontrolled and executed pivotal study

Reasonable evidence of safety:Reasonable evidence of safety:
Mortality and AEs similar between groupsMortality and AEs similar between groups
Indications for use/IFU revised to minimize risk of periIndications for use/IFU revised to minimize risk of peri--operative operative 
mortalitymortality

Reasonable evidence of effectiveness:Reasonable evidence of effectiveness:
Success criteria for primary endpoint metSuccess criteria for primary endpoint met
Secondary endpoints supportiveSecondary endpoints supportive
Preclinical studies, and safety trial, provide additional evidenPreclinical studies, and safety trial, provide additional evidencece

Statistical methods applied to the trial are soundStatistical methods applied to the trial are sound
Validated by independent expertsValidated by independent experts

500 patient post500 patient post--approval studyapproval study
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SCIENTIFIC ISSUES IN DISPUTESCIENTIFIC ISSUES IN DISPUTE

1.1. Primary endpoint result demonstrates clinically relevant Primary endpoint result demonstrates clinically relevant 
benefits.benefits.

2.2. Statistical analysis of primary endpoint is reliable.Statistical analysis of primary endpoint is reliable.

3.3. Secondary endpoint results support study hypothesis.Secondary endpoint results support study hypothesis.

4.4. Safety profile is reasonable in consideration of benefit.Safety profile is reasonable in consideration of benefit.

5.5. Original patient population adequately addresses safety and Original patient population adequately addresses safety and 
effectiveness questions.effectiveness questions.

6.6. Focused cohort analysis is postFocused cohort analysis is post--hoc, and not necessary for hoc, and not necessary for 
approval.approval.


