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• 88% of implants from hospitals entering all 
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• Longitudinal registry developed (CED)

• Research and publications in progress

• 1,438 hospitals

• >195,000 implants

56% are primary prevention CMS patients

• 88% of implants from hospitals entering all 
patients (1° and 2° prevention, all ages)

• Longitudinal registry developed (CED)

• Research and publications in progress

Getting to this pointGetting to this point
and moving forwardand moving forward



ICD Registry
Developing the Baseline Registry

ICD Registry
Developing the Baseline Registry

CP1262561-3

9/28/04:  CMS published proposed NCD
• Following SCD-HeFT release
• National data base proposed
• HRS asked to chair the Working Group to develop 

the registry

9/28/04:  CMS published proposed NCD
• Following SCD-HeFT release
• National data base proposed
• HRS asked to chair the Working Group to develop 

the registry



National ICD Registry Working GroupNational ICD Registry Working Group

HRS, chair  Medtronic
ACC Guidant
HFSA St Jude
STS Biotronik
FDA (observer)
CMS (observer
At large experts:  Robert Califf, Catherine 

Detre, Bernard Gersh, William Groh, 
David Malenka

HRS, chair  Medtronic
ACC Guidant
HFSA St Jude
STS Biotronik
FDA (observer)
CMS (observer
At large experts:  Robert Califf, Catherine 

Detre, Bernard Gersh, William Groh, 
David Malenka



ICD Registry
Developing the Baseline Registry

ICD Registry
Developing the Baseline Registry

CP1262561-3

9/28/04:  CMS published proposed NCD
• Following SCD-HeFT release
• National data base proposed
• HRS asked to chair the Working Group to develop 

the registry

11/22/04:  Working Group recommendations sent to CMS
• Purpose of the registry
• Patients to be enrolled
• Patient and device data elements to be collected
• Defining providers as competent and qualified to 

implant ICDs

9/28/04:  CMS published proposed NCD
• Following SCD-HeFT release
• National data base proposed
• HRS asked to chair the Working Group to develop 

the registry

11/22/04:  Working Group recommendations sent to CMS
• Purpose of the registry
• Patients to be enrolled
• Patient and device data elements to be collected
• Defining providers as competent and qualified to 

implant ICDs



ICD Registry
Developing the Baseline Registry

ICD Registry
Developing the Baseline Registry

CP1262561-4

1/27/05:  CMS published final NCD
• Expanded ICD indications
• CED process described
• Data collection using QNet

Temporary data collection tool

1/27/05:  CMS published final NCD
• Expanded ICD indications
• CED process described
• Data collection using QNet

Temporary data collection tool



What does CMS hope to 
gain from the Registry?

CMS’s goal is to determine whether primary 
prevention ICD’s are appropriate for the 
Medicare beneficiaries who meet the clinical 
conditions identified in the agencies NCD of 
1/27/05.
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“Develop evidence on what works best in 
clinical practice . . . explicit, rapid, evidence 
based on a process that is predictable with 
transparency . . . to improve the knowledge 
base by which patients and providers can 
make better treatment decisions.”

Mark McClellan
Administrator, CMS
2/14/05 Conference call
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ACC and HRS based on the NCDR

1/1/06:  All data submitted to ICD Registry; QNet
phased out 4/1/06

• Hospitals encouraged to submit data on all 
patients

SCD-HeFT – median age 60 yrs 
Medicare – median age 74 yrs

4/07:  Quarterly benchmarking reports sent to hospitals
• DQR process

• Random auditing
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“Observational registries can quickly 
accumulate large amounts of data on real-
world practice and effectiveness of new 
treatments and procedures.  Physicians and 
hospitals can use these data to further QI 
efforts at a local level and physician 
associations can evaluate data to determine 
the effectiveness of existing clinical 
guidelines.”

“Observational registries can quickly 
accumulate large amounts of data on real-
world practice and effectiveness of new 
treatments and procedures.  Physicians and 
hospitals can use these data to further QI 
efforts at a local level and physician 
associations can evaluate data to determine 
the effectiveness of existing clinical 
guidelines.”

Registries for Evaluating Patient Outcomes:Registries for Evaluating Patient Outcomes:
A UserA User’’s Guide.s Guide.

http://http://effectivehealthcare.ahrq.goveffectivehealthcare.ahrq.gov/reports/reports
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Ejection fraction (%) 27
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Training category % %
• EP fellowship + Boards 53 76
• EP fellowship only 6 7
• Surgery residency 11 3
• Pediatric EP fellowship 0.2 0.10
• HRS ICD Guidelines 15 9
• None of the above 15 6
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““It is particularly important that these It is particularly important that these 
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tracked in the ICD Registrytracked in the ICD Registry””

Lynne Warner Stevenson, MDLynne Warner Stevenson, MD
Circulation. 2006;114:101Circulation. 2006;114:101
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Results compared to the Baseline ICD 
Registry population to determine the 
appropriateness of ICD therapy in the 3 
CED groups

Interpretation of findingsInterpretation of findings

No threshold of device therapies or No threshold of device therapies or 
survival that would be presurvival that would be pre--specified to specified to 
be clinically meaningfulbe clinically meaningful

Results compared to the Baseline ICD Results compared to the Baseline ICD 
Registry population to determine the Registry population to determine the 
appropriateness of ICD therapy in the 3 appropriateness of ICD therapy in the 3 
CED groupsCED groups



Longitudinal Registry
Task Force #2:  Develop the Methodology

to Obtain Device Therapy Data

Longitudinal Registry
Task Force #2:  Develop the Methodology

to Obtain Device Therapy Data

CP1262561-12

Members
Peter Bach, Chair
Stephen Hammill (HRS)
Alan Kadish (Northwestern)
Steve Pearson (AHIP)
Mark Grant (BCBS)
Bob Thompson (Medtronic)
Marcel Salive (CMS)
Kristi Mitchell (NCDR)
Jeptha Curtis (Yale)
Harlan Krumholz (Yale)
Joel Harder (HRS)

Members
Peter Bach, Chair
Stephen Hammill (HRS)
Alan Kadish (Northwestern)
Steve Pearson (AHIP)
Mark Grant (BCBS)
Bob Thompson (Medtronic)
Marcel Salive (CMS)
Kristi Mitchell (NCDR)
Jeptha Curtis (Yale)
Harlan Krumholz (Yale)
Joel Harder (HRS)



Longitudinal Registry
Study Design

Longitudinal Registry
Study Design

CP1262561-13

• Yale CORE – Data analytic center

• NCDR – Data collection and coordination 
center

• HRS – Physician recruitment and oversight

• Eligible patients
CMS beneficiaries receiving a primary 
prevention ICD

•• Yale CORE Yale CORE –– Data analytic centerData analytic center

•• NCDR NCDR –– Data collection and coordination Data collection and coordination 
centercenter

•• HRS HRS –– Physician recruitment and oversightPhysician recruitment and oversight

•• Eligible patientsEligible patients
CMS beneficiaries receiving a primary CMS beneficiaries receiving a primary 
prevention ICDprevention ICD



Longitudinal Registry
Study Design

Longitudinal Registry
Study Design

CP1262561-13

• Primary endpoint
First delivery of an appropriate ICD therapy 
(shock, ATP)

• Secondary endpoint
Survival probability at 3 and 5 years
Death from CV cause
Total # and rate of device therapies
Ratio of inappropriate to total device 

therapies

•• Primary endpointPrimary endpoint
First delivery of an appropriate ICD therapy First delivery of an appropriate ICD therapy 
(shock, ATP)(shock, ATP)

•• Secondary endpointSecondary endpoint
Survival probability at 3 and 5 yearsSurvival probability at 3 and 5 years
Death from CV causeDeath from CV cause
Total # and rate of device therapiesTotal # and rate of device therapies
Ratio of inappropriate to total device Ratio of inappropriate to total device 

therapiestherapies



Longitudinal Registry
Study Design

Longitudinal Registry
Study Design

CP1262561-14

• 350 randomly selected implanting MDs
• 3,500 patients followed 3 years for events and 

5 years for survival
Based on 10% rate of appropriate 

therapy at 3 years (15% at 3 years in 
SCD-HeFT)

• Device therapy follow-up
Every 3 months for a minimum of 3 years
Adjudication process
Data combined with NDI and Medicare 

claims data
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Reducing the study size from 3500 to 2000 pts

Category #/3500 CI #/2000 CI

EF 31-15%      315      6.9-13.8      180       6.0-15.5

NYHA IV         180       6.0-15.5     100       4.9-17.6

NIDCM            260       6.7-14.2     150       5.7-16.0 
<9 mo

Reducing the study size from 3500 to 2000 ptsReducing the study size from 3500 to 2000 pts

CategoryCategory #/3500#/3500 CICI #/2000#/2000 CICI

EF 31EF 31--15%      315      6.915%      315      6.9--13.8      180       6.013.8      180       6.0--15.515.5

NYHA IV         180       6.0NYHA IV         180       6.0--15.5     100       4.915.5     100       4.9--17.617.6

NIDCM            260       6.7NIDCM            260       6.7--14.2     150       5.714.2     150       5.7--16.0 16.0 
<9 mo<9 mo
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• QI and P4P programs
CMS physician performance measures 
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United Health Care Premium Cardiac 

Specialty Center (established 5/24/07)
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and target audience; add leads

• Enhance the data collection forms 
and data collected

• Meet public policy
• Make the registry a performance 

reporting tool (Guidelines)
• Post market surveillance (Sentinal 

Network)
• Coordinate with longitudinal data
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• Research requests are reviewed and 
prioritized by Research and 
Publication Subcommittee

25+ requests to date

• ICD-Registry provides financial 
support for data analysis

• Yale CORE assists with data analysis

• 6 AHA abstracts, 11/07
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• How do the baseline characteristics of 
patients receiving ICD therapy in the general 
population (“real world”) compare with the 
characteristics of patients enrolled in 
randomized clinical trials of ICD therapy?

• Are patient outcomes such as morbidity and 
mortality affected by patient baseline clinical 
characteristics such as ejection fraction, 
QRS duration, NYHA class, gender, age, and 
race?
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Sample research proposals
• What are the characteristics of the 

physicians implanting ICDs regarding 
training, experience, and volume; and 
how does this relate to implantation 
outcomes?

• Does age, race, and sex distribution of 
patients undergoing ICD implantation 
differ among different regions of the 
country and different size of hospitals?
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Science tells us what we can do;
Guidelines what we should do; and       
Registries what we are actually 
doing.

Lukas Kappenberger MD
HRS ICD Policy Conference
Washington DC, 9/16/05
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