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9th MDEpiNet Annual Meeting: Day I

Objectives: To build a Coordinated Registry Network (CRN)
Community of Practice to assist CRN development as a robust
source of evidence for device evaluation and to serve as a
foundational component of the National Evaluation System for
health Technologies (NEST). This meeting will present an update
on CRN maturity models and discuss stakeholders’ interests as
well as the impact of CRNs on NEST evidence generation.
Additionally, we will discuss CRNs’ needs and opportunities to
learn from one another, present new tools to augment CRN
capacity, and promote international collaborations.



Welcome and Goals of the Day

Art Sedrakyan, Weill Cornell Medicine



We might be living in a computer program, we can hack it!
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Thank you to the MDEpiNet Annual Meeting Planning Committee



Presenters:

Danica Marinac-Dabic, Food and Drug Administration

Art Sedrakyan, Weill Cornell Medicine

Session I: MDEpiNet Accomplishments



MDEpiNet: 
Championing

the International      
Collaborations

Danica Marinac-Dabic, MD, PhD, MMsc, FISPE

Director, 

Division of Epidemiology, FDA/CDRH
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The Take Home Messages  

International spirit has been in the core of MDEpiNet since its launch in 2010     

International Registry Consortia: One of the founding pillars of MDEpiNet infrastructure   

MDEpiNet Multi-stakeholder Focused Chapters Internationally: Driving and Unifying 
Force    

International MDEpiNet Fellowships:  Key Strategy Toward Educating New Generation of 
Scientists           

Official MDEpiNet Journal: BMJ – Surgery and Health Technologies

MDEpiNet and IMDRF involvement and opportunities    



10www.fda.gov
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Learning Health Care Systems : Facing Similar Scenarios Nationally 

and  Internationally    

www.fda.gov 11

Needs
Drivers

• Legislation

• Policy 

• Disruptive 
technologies 

Opportunities for Solutions 

• Infrastructure

• Methods

• PartnershipsStrategies

Prioritizations 

Patients across the globe demand a real - time 
access to understandable information about 
the benefits and risks of medical treatments 
including medical products and medical 
procedures  to make informed decision !  
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2010 2011 2012 2013 2014 2015 2016 2017 2018

MDEpiNet 
Launch

International 
Consortia
(e.g. ICOR, ICCR)

Reports:
• Planning 

Board 
• MDEpiNet 

Registry Task 
Force 

• IMDRF

MDEpiNet 
Methodology
Center at
Harvard 

MDEpNet Science 
and 
Infrastructure 
Center at Cornell

Develop and 
test drive 
novel methods 
and  scientific 
infrastructure 
for device 
evidence 
generation 
synthesis and 
appraisal 
nationally and 
internationally  

THE VISION FOR 
NATIONAL SYSTEM 
LAUNCHED 
FDA 4- day Public 
Meeting  
Day 1. Launch of 
FDA strategy
Day 2. MDEpiNet 
Annual  
Days 3-4. Registries  

A quick look at the past 
decade….

CRN Community                    

of Practice 

Tools for assessing the 
Usability 
of Registries for 
Regulatory Decision 
Making , March 2018 
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Example: International Consortium of Orthopedic Registries (ICOR)

• Comparative effectiveness / safety studies  (27 papers published in JBJS,) 

• Catalyzed the development of ICOR-USA and Ortho CRN

• Informed the International Medical Device Regulators Forum (IMDRF)  
Registry Working Group 

• Served as a model for new International Consortia of Vascular, 
Transcatheter Valve, and Breast Implant registries

Partnership: 
29 Registries,  - Over 5,200,000 implants

Methods: 
Common Data Model to combine 

and de-identify data

UDI Promotion: 
Global Clinically-Meaningful 

Attributes Database for Hips and 
Knees
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MDEpiNet and IMDRF Involvement  

• MDEpiNet has proposed the 
creation of the first IMDRF 
Patient Registry Working Group 
( 2014) 

• MDEpiNet served on three 
registry working groups  (2015 
- 2018)  that produced three 
essential principles documents 

• MDEpiNet provided series of 
trainings for the IMDRF 
participants    

• MDEpiNet is spearheading the 
implementation of the IMDRF 
registry principles via 
international registry



CRNs Build on International 

Models and Standards 

“Organized system that continuously and consistently 

collects relevant data in conjunction with routine clinical 

care, evaluates meaningful outcomes and 

comprehensively covers the population defined by 

exposure to particular device(s) at a reasonably 

generalizable scale (e.g. international, national, regional, 

and health system)’ with a primary aim to improve the 

quality of patient care”.

15The IMDRF definition approximates the definition of CRN
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MHRA  for hosting our 2016 face to face mtg!   
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And to PMDA for hosting 2015 face to face meeting! 
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And to PMDA for hosting 2015 face to face meeting! 

19
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MDEpiNet Global Presence 

Future MDEpiNet Chapter

Academic Centers

Data Sources

Existing MDEpiNet Chapter
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New Addition to the BMJ Family 

www.fda.gov

BMJ Surgery and Health Technologies
serving Global MDEpiNet 

Community
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MDEpiNet is Embracing  
Medical Device SIGs ……  

www.fda.gov
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THANK YOU !



MDEPINET & CRNs: 

TOWARDS LEARNING HEALTH CARE 

SYSTEM FOR HEALTH 

TECHNOLOGIES

Art Sedrakyan, MD, PhD 

Professor of Healthcare Policy & Research 

Professor of HPR in Surgery

Director, MDEpiNet Coordinating and Science Infrastructure Center 

Weill Cornell Medicine, New York Presbyterian Hospital

SGE: Centers for Medicare and Medicaid Services (CMS) & Therapeutic 

Good Administration (Australia)

Cornell Coordinating and Science Center 



Addressing Complexities of 
Innovation & Evaluation



Why CRNs: Case-1 

◼ A study from ‘Slippery Slope’ research group reports 
major failure of a device widely used to treat specific 
condition relevant for women's health

◼ Another major study finds credible safety concerns that 
require weighing the benefits and harms of the device

◼ Patients worldwide are concerned and exert major 
pressure on their governments

– some governments ban use of the device for all 
conditions

– Other countries start primary data collection efforts 
that will take many years to complete 

◼ Meanwhile trial lawyers get $ multimillion verdicts

◼ Device future is uncertain 



Why CRNs: Case-2 
◼ A long term outcome study based on decade-old RCT 

reports late failures of innovative technology that already 
transformed the care

◼ Big data studies report similar results but they are not 
device specific and use claims that are not yet validated 
for surveillance

◼ Some payers act on incomplete evidence as technology is 
expensive

◼ International health technology advisory groups issue 
guidance for very limited use of the device

◼ Many interventionists cannot go back to old ways of doing 
procedures: lost the skill

◼ Growing pressure on manufacturers to find & produce 
evidence of safety, risk management via large scale efforts



Why CRNs: Case-3

◼ A new and transformative technology saves lives of 
numerous patients

◼ Technology is tested in patients with specific anatomy 
but appears to work well in 20 other anatomies or 
disease related conditions 

◼ Generating primary data for all these situations will 
take years and $100s of millions

◼ There are also concerns about training and proper 
use of the technology: understanding volume 
outcomes relationships to avoid harm

◼ There are growing number of manufacturers with 
similar or different modes of deployment and 
mechanism of action



Why CRNs: Case-4
◼ Well established technology has been around for over 

40 years and there are tens of thousands of products 
on the market 

◼ New devices enter the market with indirect marketing 
of better outcomes based on limited clinical data or 
engineering concepts 

◼ There are no pragmatic opportunities to study all 
possible combinations of devices using trials or 
clinical studies 

◼ Some devices marketed as ‘better’ lead to much 
worse outcomes (e.g. reoperations) threatening the 
procedure itself. Evidence highlights other 
complications of the procedure that were overlooked 

◼ There are major debates about device versus surgeon 
responsible for the bad outcomes



www.mdepinet.org

MDRTF Recommendations to 
FDA for NEST

Krucoff MW, Normand SL et al, JAMA  2015

Strategically Coordinated Registry Networks (CRN) 
Principles:
• Link complementary sustainable registries/e-repositories (Professional 

society registries, EHRs, Claims data, PCORI- CDRNs)

• TPLC approach as a true continuum leveraging “real world” evidence
• “Dual purpose” existing national, regional or other large scale efforts



Enabling creation of CRNs using 
Real World Evidence

◼ Donabedian used 
concept of Quality

– Structure 

– Process 

– Outcomes 

(Donabedian A: Evaluating the quality of 

medical care. Milbank Q 1966;44:166-203)

◼ The IOM used the issue 
of “patient safety”

– Underuse

– Overuse

– Misuse



(Donabedian A: Evaluating the 

quality of medical care. Milbank Q 

1966;44:166-203)



2000 2010

Outcomes Research
(1986)

Pharmacoeconomics
(1989)

Coverage with

Evidence Development
(2006)

Comparative Effectiveness

Research
(2003, 2009)

1990

Real World Evidence (RWE):
Grounded in Epidemiology, EBM & 

Health Services Research

2020

MDEpiNet, National Registry Task Force, 

IMDRF Registry workgroup
(2010, 2015)

National Evaluation System for

Health Technology (NEST)
(2017)

CRN-Community of Practice
(2018)



◼ Aim to provide timely information on performance of 

specific devices (e.g. active surveillance) for patients, 

physicians, regulators & other stakeholders

◼ Facilitate and/or leverage national investments in 

registries and other relevant data systems to help 

create ‘National Medical Device Evaluation System on 

immediate basis, minimizing the costs or development 

resources needed’

◼ We recognize the importance of value based approach 

in the current environment of innovation & raising 

health care costs

CRNs: Pragmatic Approach



Manufacturers Are Embracing 
Value Perspective

‘Right now, medical technology is paid on the 

promise of change of an outcome, but if 

something goes wrong, and the procedure must 

be done again, we get paid again- so there is lack 

of accountability’



RWE: Promising Developments 
with Electronic Health Records 

◼ ‘Digital version of a patient’s paper chart’ and 
‘include a broader view on a patient’s care’ 

◼ Contains medical, treatment history, lab, medication 
data for care within specific care setting but can be 
interoperable within or beyond specific health system

◼ Most patents get care in multiple health systems and 
data is not currently linked but can be done

◼ Some PCORI CDRNs enable multiple health system 
linkages (e.g. NY-CDRN)

◼ Emerging methods (e.g. NLP) to get device or other 
relevant data from unstructured reports

◼ CPT and ICD-9/ICD-10 codes are critical for research 



Claims Contributions to CRNs: 
Selected Active Surveillance 

Studies



Mesh Studies



Essure Warning/Labeling Change
◼ Essure approved November 4, 

2002, acquired by Bayer

◼ October 2013 patient labeling 
update: risks of chronic pain & 
device migration

◼ Large N of adverse events reported 



• SEER-Medicare data 2003- 2013, median 
follow up 6+ years (mean age 75 yrs)

• 6430 robotic and 9161 open procedures 

• Propensity matching and long-term 
mortality analyses

Robotic vs Open Prostatectomy 



Sacral Neuromodulation
for Incontinence



Colon Stents



Devices For Lung Cancer Therapy 





◼ The number of patients 
overall and less than age 
65 years in the NIS 
receiving TAVR increased 
annually from 2012 to 
2015, as did the 
proportion of aortic valve 
replacements using 
TAVR.

◼ We estimate more than 
8000 patients aged <65 
received TAVR

◼ These patients should 
have decision aid to be 
able to make better 
decisions on benefits and 
harms of TAVR for their 
age group



Is Surgical Valve Experience 
Important for TAVR Outcomes?

In press- JAMA Cardology



Physician v-o 
Effect in 

TAVR

All patients
By volume groups

Low (1-23) Medium (24-79) High (80+)

N patients 8771 2914 2922 2935

In-hospital death

Events (%) 220(2.5%) 88(3.0%) 77(2.6%) 55(1.9%)

OR (95% CI) - Ref 0.96(0.68-1.36) 0.86(0.56-1.34)

Stroke

Events (%)
153(1.7%)

51(1.8%) 59(2.0%) 43(1.5%)

OR (95% CI) - Ref 1.07(0.70-1.64) 0.72(0.42-1.24)

Death, MI or 

Stroke

Events (%) 372(4.2%) 138(4.7%) 138(4.7%) 96(3.2%)

OR (95% CI) - Ref 1.05(0.80-1.39) 0.81(0.56-1.19)

NR: Events of <11 cannot be reported.



Building CRNs



Key Focus Areas for CRN Maturity

❑ Technology: Device identification

❑ Actionable data for quality 
improvement/beneficial change

❑ Efficiency

❑ Linkability and life-cycle evaluations

❑ Governance 



Level Description

Level 1 Early 

Learner

• CRN is capturing device information with at least CPT or ICD-9/10 Codes

• No linkages done, no outlier assessment, no feedback to clinicians, no nested clinical studies

• Core minimum data being established

• Single center

• No funding, or pilot funding

Level 2 Making 

Progress*

• CRN is capturing device information preferably at least with manufacturer names but CPT/ICD-9/10 codes 

appropriate sometimes

• No linkages done, limited outlier assessment, limited feedback to clinicians, no nested clinical studies

• Core Minimum data established 

• Focus on large patient population with < 80% completeness of both cases and records

• Fully transparent, short term grant funding (<5 year grant)

Level 3 Defined 

Path to Success

• CRN is capturing device information with at least manufacturer names

• No routine linkages (some experience), no routine outlier assessment, limited feedback to clinicians, plans 1+ nested 

clinical study for regulatory purposes

• Manual data entry is often used which might be burdensome

• Large patient population with > 80% completeness OR Regionally or Nationally representative with 50-80% 

completeness of both cases and records

• Fully transparent, at least one major long term grant funding (5+ year grant)

Level 4 Well-

Managed

• CRN is capturing device information with UDI or Catalogue Numbers

• Linkages done almost routinely, routine outlier assessment, adequate feedback to clinicians, at least one clinical 

study experience for regulatory purposes

• Minimally burdensome and steps towards automation of data capture

• Regionally or Nationally representative with > 80% completeness of both cases and records

• Fully transparent, hosted by a major professional society or health system, not fully sustainable funding

Level 5 

Optimized

• CRN is capturing device information with UDI or Catalogue Numbers

• Routine feedback to clinicians, Doing linkage routinely, doing routine outlier assessment, multiple nested clinical 

studies for regulatory purposes

• At least a process started for automation and overall minimum burden if manual data entry

• Regionally or nationally representative with > 80% completeness of both cases and records

• Fully transparent, hosted by a major professional society or health system with funding beyond industry

Five Levels of Maturity (CRNs)

* Once level two is reached, can be considered a device registry



Current CRNs: Various Levels of Maturity

National

◼ Vascular CRN – VISION

◼ Orthopedics CRN (AKA ICOR-USA)

◼ Prostate Cancer-SPARED CRN

◼ Plastic Surgery – NBIR 

◼ Women’s Health Technologies CRN

◼ Hernia CRN

◼ Neurology  CRN – DAISI 

◼ Robotic Surgery CRN

◼ Gastrointestinal (obesity and cancer)

◼ Cardiac CRN

◼ TMJ/TMD

◼ Vanguard

International

◼ International Consortium 
Orthopedics Registries (ICOR)

◼ International Consortium of 
Vascular Registries (ICVR)

◼ International Consortium of 
Colorectal Registries (IC3)

◼ International Collaboration of 
Breast Registries Activities (I-
COBRA)



Presenter:

Phil Goodney, Vascular Quality Initiative

Moderator:

Jens Jorgensen, Vascular Quality Initiative

Panelists:

Ted Heise, Cook Group

Pablo Morales, Food and Drug Administration

Session II: CRN Showcase – Vascular (VISION CRN)



Coordinated Registry Network (CRN) Community of Practice 

What do we see “over the horizon” for VISION?
(Vascular Implant Surveillance & Interventional Outcomes Network) 

Philip P. Goodney, MS, MS

Society for Vascular Surgery Patient Safety Organization

Art Sedrakyan, MD PhD

MDEpiNet/FDA,  Weill Cornell Medical Center



Disclosures

Sedrakyan (FDA 1U01FD005478-01)

O’Malley (PCORI HSRP20162163)

Bonaca (AHA 18SFRN33900147)

Skinner (NIA U01AG046830) 



• Accomplishments: Describe the accomplishments to 
date in VISION, including collaborations with NESTcc

• Assessment of VISION in CRN Maturity Model

• Advancement of VISION: Relate our future goals, and 
what lies ahead for vascular CRN

Goals



• Mission: To improve the quality, safety, effectiveness  
and cost of vascular health care by collecting and  
exchanging information.

• 3 Components:

– National Registries in a Patient Safety Organization

– Regional Quality Improvement Groups

• Based on Vascular Study Group of New England, 2002

– Web-based data collection - reporting system

Launched by Society for Vascular Surgery  
in 2011



Devices are a Key Aspect of Vascular Treatment

Vascular Treatment Devices Included

Carotid Endarterectomy Patch Type

Carotid Artery Stent Stent, Protection Device Type

Endovascular AAA Repair Stent Graft Type

Open AAA Repair Prosthetic Graft Type

Peripheral Vascular Intervention Balloon/Stent/Atherectomy Devices

Infra-Inguinal Bypass Prosthetic Graft Type

Supra-Inguinal Bypass Prosthetic Graft Type

Thoracic and Complex EVAR Stent Graft Type

Hemodialysis Access Graft Type

Lower Extremity Amputation Bandage, prosthesis type

IVC Filter Device Type

Varicose Veins Ablation Device, Sclerosants



Vascular Treatment Devices Used for Treatments

Carotid Endarterectomy Patch Type

Carotid Artery Stent Stent, Protection Device Type

Endovascular AAA Repair Stent Graft Type

Open AAA Repair Prosthetic Graft Type

Peripheral Vascular Intervention Balloon/Stent/Atherectomy Devices

Infra-Inguinal Bypass Prosthetic Graft Type

Supra-Inguinal Bypass Prosthetic Graft Type

Thoracic and Complex EVAR Stent Graft Type

Hemodialysis Access Graft Type

Lower Extremity Amputation Bandage, prosthesis type

IVC Filter Device Type

Varicose Veins Ablation Device, Sclerosants

Devices are a Key Aspect of Vascular Treatment



• Need for data comparing device, treatment types

• Little consensus about best treatment methods

– Carotid endarterectomy vs. stenting

– Peripheral artery bypass vs. interventional treatment

– Open vs endovascular aortic treatment

• Lack of high-quality data about long-term outcomes
• VQI data limited to 1-year follow-up
• Difficulty in systematic data collection

Opportunity for a Coordinated Research Network
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Our “VISION“ for the Data In VISION

Low – Cost, but High Value Data for 
generalizable, real-world effectiveness 

research

Long-term, 
generalizable 

follow-up using 
linkages to 

Medicare Claims

Clinical and Technical 
Data Available in 
Registries about 

procedures, patients, 
and devices

National repository 
of Linked Clinical-

Claims Analytic 
Datasets for VISION
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Our “VISION“ for the Data In VISION

Low – Cost, but High Value Data for 
generalizable, real-world effectiveness 

research

Long-term, 
generalizable 

follow-up using 
linkages to 

Medicare Claims

Clinical and Technical 
Data Available in 
Registries about 

procedures, patients, 
and devices

National repository 
of Linked Clinical-

Claims Analytic 
Datasets for VISION



How this works….

Mr. Jones (name, SS#)
Clinical Factors (comorbidities)

Implant Data (Graft XYZ)
Surgical Details (how it was placed)

Surgeon Details
Hospital Information

Short term complications 

Start With VQI Data

Data Linkages to Medicare Claims
The Dartmouth Institute

Measure Long-Term Events:

• Survival
• Effectiveness of the Procedure 
• Long-Term Device Failures/Revisions
• Cost



• Accomplishments: Describe the accomplishments to 
date in VISION, including collaborations with NESTcc

• Assessment of VISION in CRN Maturity Model

• Advancement of VISION: Relate our future goals, and 
what lies ahead for vascular CRN

Goals
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(multi-site) via EDUCATE 

Bekelis et al, BMJ 2016
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Columbo et al, JAMA 
Open 2018, JVS 2018

Multiple authors, in 
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m

e
Year       Funding                               Key Step                                               Key Publication
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Goal: 
Discuss Ways To Use Real World Evidence to 
Change Regulatory Practice in Vascular Care 
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Wallaert et al, JVS 2016

Bekelis et al, BMJ 2016

Hoel et al, JVS 2017

Columbo et al, JAMA 
Open 2018, JVS 2018

Multiple authors, in 
preparation

ti
m

e
Year       Funding                               Key Step                                               Key Publication



VISION: Infrastructure with Claims





VISION is a System in Evolution

2012 ARHQ R21 (Goodney) Probabilistic Linkages, 
2-year outcomes

2014

2015

NIH U01 (Skinner) Multi-procedure outcomes

NIH U01 (Skinner)
FDA U01 (Sedrakyan) Direct linkages

2017
NIH U01 (Skinner)
FDA U01 (Sedrakyan)
PCORI (O’Malley)

Validation with clinical data 
(single site), 5-year outcomes

2018
FDA U01 (Sedrakyan)
PCORI (O’Malley)
AHA SFRN (Goodney)
P01 (Skinner)

Device-specific outcomes, cost 
data, under-65 populations, 
validation with trials data
(multi-site) via EDUCATE 

Wallaert et al, JVS 2016

Bekelis et al, BMJ 2016

Hoel et al, JVS 2017

Columbo et al, JAMA 
Open 2018, JVS 2018

Multiple authors, in 
preparation

ti
m

e
Year       Funding                               Key Step                                               Key Publication



VISION: First Matching Report



VISION: First Matching Report



VISION is a System in Evolution

2012 ARHQ R21 (Goodney) Probabilistic Linkages, 
2-year outcomes

2014

2015

NIH U01 (Skinner) Multi-procedure outcomes

NIH U01 (Skinner)
FDA U01 (Sedrakyan) Direct Linkages

2017
NIH U01 (Skinner)
FDA U01 (Sedrakyan)
PCORI (O’Malley)

Validation with clinical data 
(single site), 5-year outcomes

2018
FDA U01 (Sedrakyan)
PCORI (O’Malley)
AHA SFRN (Goodney)
P01 (Skinner)

Device-specific outcomes, cost 
data, under-65 populations, 
validation with trials data
(multi-site) via EDUCATE 

Wallaert et al, JVS 2016

Bekelis et al, BMJ 2016

Hoel et al, JVS 2017

Columbo et al, JAMA 
Open 2018, JVS 2018

Multiple authors, in 
preparation

ti
m

e
Year       Funding                               Key Step                                               Key Publication



Start With VQI Data

Data Linkages to Medicare Claims
The Dartmouth Institute

VISION: Validation





96% Sensitive

93% Specific

Accurate Capture of RWD



VISION: Long-Term Survival 



VISION: Long-Term Survival 



VISION: Long-Term Survival 

Leveraging the Power of 
Real World Evidence for 

Long-Term Outcome 
Assessment



VISION is a System in Evolution

2012 ARHQ R21 (Goodney) Probabilistic Linkages, 
2-year outcomes

2014

2015

NIH U01 (Skinner) Multi-procedure outcomes

NIH U01 (Skinner)
FDA U01 (Sedrakyan) Direct Linkages

2017
NIH U01 (Skinner)
FDA U01 (Sedrakyan)
PCORI (O’Malley)

Validation with clinical data 
(single site), 5-year outcomes

2018
FDA U01 (Sedrakyan)
PCORI (O’Malley)
AHA SFRN (Goodney)
P01 (Skinner)

Manufacturer-specific outcomes, 
cost data, under-65 populations, 
validation with trials data
(multi-site) via EDUCATE 

Wallaert et al, JVS 2016

Bekelis et al, BMJ 2016

Hoel et al, JVS 2017

Columbo et al, JAMA 
Open 2018, JVS 2018

Multiple authors, in 
preparation

ti
m

e
Year       Funding                               Key Step                                               Key Publication



VISION: Under 65
Re-Intervention After EVAR, in Non-Medicare Patients



VISION: Multiple authors/investigators

Dr. Grace Wang, 
UPenn

Dr. Sarah Deery, 
Harvard/BI 
Deaconess

Dr. Jessica Simons, 
UMass

Late TEVAR 
Outcomes

Long-term Open 
AAA Outcomes

Peripheral Vascular 
Intervention Outcomes



Integration in other realms



• Accomplishments: Describe the accomplishments to 
date in VISION, including collaborations with NESTcc

• Assessment of VISION in CRN Maturity Model

• Advancement of VISION: Relate our future goals, and 
what lies ahead for vascular CRN

Goals



How Mature Are We? 



Level Description

Level 1 Early 
Learner

• CRN is capturing device information with CPT or ICD-9/10 Codes
• No linkage, no outlier assessment, no feedback to clinicians, no nested clinical studies
• Core minimum data established
• Single center
• No funding, or pilot funding

Level 2 Making 
Progress*

• CRN is capturing device information with Manufacturer Names and/or CPT/ICD-9/10 Codes
• No linkage, limited outlier assessment, limited feedback to clinicians, no nested clinical studies
• Core Minimum data established 
• Large patient population with < 80% completeness of both cases and records
• Fully transparent, short term grant funding (<5 year grant)

Level 3 Defined 
Path to Success

• CRN is capturing device information with at least manufacturer names
• Not doing linkage routinely, no routine outlier assessment, limited feedback to clinicians, plans at least one nested clinical study for regulatory purposes
• Manual data entry is often used which is burdensome
• Large patient population with > 80% completeness of both cases and records OR Regionally or Nationally representative with 50-80% completeness of both 

cases and records
• Fully transparent, at least one major long term grant funding (5+ year grant)

Level 4 Well-
Managed

• CRN is capturing device information with UDI or Catalogue Numbers
• Might not do linkage routinely, routine outlier assessment, adequate feedback to clinicians, at least one clinical study experience for regulatory purposes
• Minimally burdensome or better data entry
• Regionally or Nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system, not fully sustainable funding

Level 5 Optimized

• CRN is capturing device information with UDI or Catalogue Numbers
• Routine feedback to clinicians, Doing linkage routinely, doing routine outlier assessment, multiple nested clinical studies for regulatory purposes
• At least a process for minimal burden with manual data entry
• Regionally or nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system with funding beyond industry

Five Levels of Maturity (CRNs)

* Once level two is reached, can truly be considered a registry



Level 1:  Circa 2003



Level 1:  Circa 2003

9 Sites In Northern New England

Core dataset and variables assembled

Data collection efforts began in earnest

Pilot funding from CMS



Level Description

Level 1 Early 
Learner

• CRN is capturing device information with CPT or ICD-9/10 Codes
• No linkage, no outlier assessment, no feedback to clinicians, no nested clinical studies
• Core minimum data established
• Single center
• No funding, or pilot funding

Level 2 Making 
Progress*

• CRN is capturing device information with Manufacturer Names and/or CPT/ICD-9/10 Codes
• No linkage, limited outlier assessment, limited feedback to clinicians, no nested clinical studies
• Core Minimum data established 
• Large patient population with < 80% completeness of both cases and records
• Fully transparent, short term grant funding (<5 year grant)

Level 3 Defined 
Path to Success

• CRN is capturing device information with at least manufacturer names
• Not doing linkage routinely, no routine outlier assessment, limited feedback to clinicians, plans at least one nested clinical study for regulatory purposes
• Manual data entry is often used which is burdensome
• Large patient population with > 80% completeness of both cases and records OR Regionally or Nationally representative with 50-80% completeness of both 

cases and records
• Fully transparent, at least one major long term grant funding (5+ year grant)

Level 4 Well-
Managed

• CRN is capturing device information with UDI or Catalogue Numbers
• Might not do linkage routinely, routine outlier assessment, adequate feedback to clinicians, at least one clinical study experience for regulatory purposes
• Minimally burdensome or better data entry
• Regionally or Nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system, not fully sustainable funding

Level 5 Optimized

• CRN is capturing device information with UDI or Catalogue Numbers
• Routine feedback to clinicians, Doing linkage routinely, doing routine outlier assessment, multiple nested clinical studies for regulatory purposes
• At least a process for minimal burden with manual data entry
• Regionally or nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system with funding beyond industry

* Once level two is reached, can truly be considered a registry

Five Levels of Maturity (CRNs)



Level 2:  Circa 2009



Level 2:  Circa 2009

35 Sites In Across New England

Nearly 10,000 cases collected

Quality reports shared with members

Pilot grant from AHRQ



AHRQ Grant





Level Description

Level 1 Early 
Learner

• CRN is capturing device information with CPT or ICD-9/10 Codes
• No linkage, no outlier assessment, no feedback to clinicians, no nested clinical studies
• Core minimum data established
• Single center
• No funding, or pilot funding

Level 2 Making 
Progress*

• CRN is capturing device information with Manufacturer Names and/or CPT/ICD-9/10 Codes
• No linkage, limited outlier assessment, limited feedback to clinicians, no nested clinical studies
• Core Minimum data established 
• Large patient population with < 80% completeness of both cases and records
• Fully transparent, short term grant funding (<5 year grant)

Level 3 Defined 
Path to Success

• CRN is capturing device information with at least manufacturer names
• Not doing linkage routinely, no routine outlier assessment, limited feedback to clinicians, plans at least one nested clinical study for regulatory purposes
• Manual data entry is often used which is burdensome
• Large patient population with > 80% completeness of both cases and records OR Regionally or Nationally representative with 50-80% completeness of both 

cases and records
• Fully transparent, at least one major long term grant funding (5+ year grant)

Level 4 Well-
Managed

• CRN is capturing device information with UDI or Catalogue Numbers
• Might not do linkage routinely, routine outlier assessment, adequate feedback to clinicians, at least one clinical study experience for regulatory purposes
• Minimally burdensome or better data entry
• Regionally or Nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system, not fully sustainable funding

Level 5 Optimized

• CRN is capturing device information with UDI or Catalogue Numbers
• Routine feedback to clinicians, Doing linkage routinely, doing routine outlier assessment, multiple nested clinical studies for regulatory purposes
• At least a process for minimal burden with manual data entry
• Regionally or nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system with funding beyond industry

* Once level two is reached, can truly be considered a registry

Five Levels of Maturity (CRNs)



VQI Circa ~2016



VQI Circa ~2016



17 Regional Quality Groups

AK

HI



Level Description

Level 1 Early 
Learner

• CRN is capturing device information with CPT or ICD-9/10 Codes
• No linkage, no outlier assessment, no feedback to clinicians, no nested clinical studies
• Core minimum data established
• Single center
• No funding, or pilot funding

Level 2 Making 
Progress*

• CRN is capturing device information with Manufacturer Names and/or CPT/ICD-9/10 Codes
• No linkage, limited outlier assessment, limited feedback to clinicians, no nested clinical studies
• Core Minimum data established 
• Large patient population with < 80% completeness of both cases and records
• Fully transparent, short term grant funding (<5 year grant)

Level 3 Defined 
Path to Success

• CRN is capturing device information with at least manufacturer names
• Not doing linkage routinely, no routine outlier assessment, limited feedback to clinicians, plans at least one nested clinical study for regulatory purposes
• Manual data entry is often used which is burdensome
• Large patient population with > 80% completeness of both cases and records OR Regionally or Nationally representative with 50-80% completeness of both 

cases and records
• Fully transparent, at least one major long term grant funding (5+ year grant)

Level 4 Well-
Managed

• CRN is capturing device information with UDI or Catalogue Numbers
• Might not do linkage routinely, routine outlier assessment, adequate feedback to clinicians, at least one clinical study experience for regulatory purposes
• Minimally burdensome or better data entry
• Regionally or Nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system, not fully sustainable funding

Level 5 Optimized

• CRN is capturing device information with UDI or Catalogue Numbers
• Routine feedback to clinicians, Doing linkage routinely, doing routine outlier assessment, multiple nested clinical studies for regulatory purposes
• At least a process for minimal burden with manual data entry
• Regionally or nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system with funding beyond industry

* Once level two is reached, can truly be considered a registry

Five Levels of Maturity (CRNs)









Multitude of Grants and Projects

RAPID
SPEED

Lombard TEVAR Post-Approval Study
FDA U01

AHA SFRN Grant
PCORI grants



VQI Circa 2018



VQI Circa 2018



Level Description

Level 1 Early 
Learner

• CRN is capturing device information with CPT or ICD-9/10 Codes
• No linkage, no outlier assessment, no feedback to clinicians, no nested clinical studies
• Core minimum data established
• Single center
• No funding, or pilot funding

Level 2 Making 
Progress*

• CRN is capturing device information with Manufacturer Names and/or CPT/ICD-9/10 Codes
• No linkage, limited outlier assessment, limited feedback to clinicians, no nested clinical studies
• Core Minimum data established 
• Large patient population with < 80% completeness of both cases and records
• Fully transparent, short term grant funding (<5 year grant)

Level 3 Defined 
Path to Success

• CRN is capturing device information with at least manufacturer names
• Not doing linkage routinely, no routine outlier assessment, limited feedback to clinicians, plans at least one nested clinical study for regulatory purposes
• Manual data entry is often used which is burdensome
• Large patient population with > 80% completeness of both cases and records OR Regionally or Nationally representative with 50-80% completeness of both 

cases and records
• Fully transparent, at least one major long term grant funding (5+ year grant)

Level 4 Well-
Managed

• CRN is capturing device information with UDI or Catalogue Numbers
• Might not do linkage routinely, routine outlier assessment, adequate feedback to clinicians, at least one clinical study experience for regulatory purposes
• Minimally burdensome or better data entry
• Regionally or Nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system, not fully sustainable funding

Level 5 Optimized

• CRN is capturing device information with UDI or Catalogue Numbers
• Routine feedback to clinicians, Doing linkage routinely, doing routine outlier assessment, multiple nested clinical studies for regulatory purposes
• At least a process for minimal burden with manual data entry
• Regionally or nationally representative with > 80% completeness of both cases and records
• Fully transparent, hosted by a major professional society or health system with funding beyond industry

* Once level two is reached, can truly be considered a registry

Five Levels of Maturity (CRNs)



VQI Circa 2018   - maybe not quite level 5



VQI Circa 2018



VQI Circa 2018

Burdensome Data Entry

Validation of Reported Outcomes

Costs still borne by VQI 
participants



VQI Circa 2018

Burdensome Data Entry

Validation of Reported Outcomes

Costs still borne by VQI 
participants



VQI Circa 2018

Burdensome Data Entry

Validation of Reported Outcomes

Costs still borne by VQI 
participants



• Accomplishments: Describe the accomplishments to 
date in VISION, including collaborations with NESTcc

• Assessment of VISION in CRN Maturity Model

• Advancement of VISION: Relate our future goals, and 
what lies ahead for vascular CRN

Goals



VISION:  What is next?

• That is why we are here today.

• Clinical Investigators
• Industry
• Regulators

• Discuss and brainstorm how RWE from VISION can 

provide value in vascular care.



NESTcc Pilot: Evaluating Devices Using Claims and 
Registry Data  (EDUCATe)

3-way linked 
patient-level 

dataset

VQI 
Registry

Pre-
market 
trials

Medicare



EDUCATe Timeline

7/2017: 
Proposal 
sent to 

Industry 
Partners 

and 
MDEpiNet

8/2017-
12/2017: 4 

Steering 
Committee 
Meetings 
held via 

WebEx or 
in person at 

VEITH

1/2018: 
WCM Legal 

Team shared 
draft Data 

Use 
Agreements 
shared with 

Industry 
Partners  

2/2018 -
9/2018: 

Approximately 
60+ Individual 

follow-up 
emails and 
phone calls

Time

Cook Data Set 
Received to 

perform 
analytics



Using Data Use Agreement at CMS (Cornell)

Patients 
Present in 
Cook Data 

File

Find Cook 
Patients in 
Medicare 

Claims

Measure 
Outcomes in 

Claims

Measure 
Outcomes in 

Cook Data 

Compare 
Kappa 

(agreement) 
between Cook 

and Claims 
algorithm



VQI Circa 2018



NESTcc Demonstration Project:





Traditional Iliac Branch 
Endoprosthesis (IBE) 

and stent: 
CEB(+) Device Code
HGB(+) Stent Code
BXA(-) Stent Code



Traditional Iliac Branch 
Endoprosthesis (IBE) 

and stent: 
CEB(+) Device Code
HGB(+) Stent Code
BXA(-) Stent Code

Modified Iliac Branch 
Endoprosthesis (IBE) 

with VBX stent: 
CEB(+) Device Code
HGB(–) Stent Code
BXA(+) Stent Code



Traditional Iliac Branch 
Endoprosthesis (IBE) 

and stent: 
CEB(+) Device Code
HGB(+) Stent Code
BXA(-) Stent Code

Modified Iliac Branch 
Endoprosthesis (IBE) 

with VBX stent: 
CEB(+) Device Code
HGB(–) Stent Code
BXA(+) Stent Code

Forging a Novel Pathway 
for RWE in Expanding 

Regulatory Science



• Accomplishments: Describe the accomplishments to 
date in VISION, including collaborations with NESTcc

• Assessment of VISION in CRN Maturity Model

• Advancement of VISION: Relate our future goals, and 
what lies ahead for vascular CRN

Goals:  Summary



VQI-Based  

VISION

FDA and other  
Stakeholders

Including
Patients

Link to PCORI  
CDRN

Inter-National
Registries

Link to  
Medicare,  

Commercial  
Claims and All-
Payer NY Data

Device  
Companies for  

PAS and  
Surveillance
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• Vascular Quality Initiative Team
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• PCORI Patient Partners

• Addi Faerber, PhD

• A. James O’Malley, PhD

• Art Sedrakyan

• Courtney Baird

• Danica Marinac-Danic

• Jack Cronenwett



National Registries for All Major Vascular Procedures

• Carotid disease

– Endarterectomy and stenting

• Aortic disease

– Open and endovascular abdominal aneurysm repair

– Endovascular repair thoracic aorta

• Lower extremity arterial disease

– Bypass, interventional procedures, amputation

• Medical Management of PAD (in development)

• Dialysis access

• Vena cava filters

• Varicose veins



~500 Centers, 46 States + Ontario

VQI Participating Centers

32%

31%

37%

Academic

Teaching Affiliate

Community

Hospital Types

500,000 Procedures
~8,000 per Month

.
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Manuf. B

Manuf. A

Years

VISION: Device-Specific Data
Long-Term Re-Intervention Free Survival, by Manufacturer

Proportion

Surviving



VISION: Center-Specific Re-Intervention Reporting



Presenter:

Liz Paxton, Kaiser Permanente

Moderator:

Stephen Weber, Food and Drug Administration

Panelists:

Paul Voorhorst, Johnson & Johnson

Nathan Glusenkamp, American Academy of Orthopaedic Surgeons

Session II: CRN Showcase – Orthopedic (ORTHO CRN)



MDEpiNet Annual Meeting

23 October 2018

Paul Voorhorst, MS, MBA

VP Clinical Research, DePuy Synthes

Johnson & Johnson

With thanks to multiple J&J colleagues

OrthoCRN Response



Disclosure & Disclaimer

I am an employee of Johnson & Johnson and the opinions expressed are those of the 

individual employee of Johnson & Johnson, not those of Johnson & Johnson or of the 

medical device industry overall



Post Market Surveillance (PMS) 

• Individual registries are an important source of PMS data

• Driving methodology development & standards

• Amalgamating data on low volume devices



Benchmarking Background

• Benchmarking allows for comparison of revision rates at specific time points to 

a defined standard and to the performance of other equivalent devices

• Revision rates impacted by
– Implant design

– Instruments/software solutions/robotics 

– Implant placement 

– Surgical setting (hospital, Ambulatory Surgery Center, university, community)

– Patient factors (age, gender, BMI, comorbidities, etc.)

• Data Sources
– Quality & Volume

– Heterogeneity



Benchmarking

• Challenges
– Multitude of Total Joints registries (↑variation in volume, capabilities, data access, quality)

– Multiple benchmarking methodologies 

– Sustainability

– Demand matching

• Support
– A single benchmarking system that is transparent and clearly delineates its limitations and 

brings value to multiple stakeholders for products used globally

– Further assessment of risk adjustment to address implant systems that are used in certain 

patient populations

– Enhancements to a system that limits burden and is sustainable and data driven



OrthoCRN role

• Collaboration with the International Society of Arthroplasty Registries 

(ISAR)

• International Prostheses Library (IPL)
– Standardization

– Single source for all hip & knee registries

– Essential for harmonization of reporting

– Essential for Benchmarking

• Harmonization within and between benchmarking systems
– Implant attributes

– Classes of devices

– Timepoints 

– Statistical Methodology



Background: Objective Performance Criteria (OPC) designs

• RCTs are the gold standard in many therapeutic areas due to mitigation of 

observed and unobserved bias

• RCTs are challenging in surgical clinical studies
– Clinical Equipoise (investigator and patient)

– Investigator training/learning curve

– Supply Chain

• For mature, well-established medical technologies OPCs should be considered 

as a design adequate for pivotal pre-market investigations



OPC Study Design Considerations

• OPC must come from solid scientific evidence

• Well-defined patient population that aligns well with the source of the OPC or 

adjusted for differences

• Endpoints should be objective, commonly used, and well-understood

• Composite Success endpoints should be considered, especially if they can be 

inclusive of clinical, imaging and safety endpoints

• Quality of protocol, study conduct, analyses and reporting 



OrthoCRN OPC Support

• Exploring how OPC studies could be nested within a registry or CRN to 

accelerate enrollment

• Exploring how pre-market patients could be “rolled-over” to Post Approval 

Studies when nested within a registry

• Exploring if/how Bioresearch Monitoring Program (BIMO) inspections could be 

conducted at registry coordinating centers



Thank You



Presenter:

Michael Gorin, Johns Hopkins

Moderator:

Benjamin Fisher, Food and Drug Administration

Panelists:

Charles Viviano, Food and Drug Administration

Fernando Bianco, Urological Research Network

Session II: CRN Showcase – Prostate Ablation (SPARED CRN)



9th MDEpiNet Annual Meeting
BUILDING COLLABORATIVES WITHOUT BOUDERS

Ben Fisher, PhD
Director; Division of Reproductive, Gastro-Renal, and Urologic Devices
Office of Device Evaluation/Center for Devices and Radiological Health

October 23, 2018    FDA White Oak Campus
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SPARED: FDA Update
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HIFU Premarket Submission History

• HIFU technologies considered Class III devices 
for the treatment of prostate cancer.

– No predicate

• PMA Pathway
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HIFU Premarket Submission History
• Sonacare – Sonablate (January 2013)

– Whole gland HIFU for post-EBRT prostate cancer

– Achieve a PSA nadir ≤ 0.5 within 12 months and negative biopsy

• EDAP – Ablatherm (February 2013)
– Whole gland HIFU for primary treatment of low risk prostate cancer

– Achieve a PSA nadir ≤ 0.5 and stability of PSA by ASTRO criteria through 24 months without a 
positive biopsy
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“The Path Forward”

• Determination of benefit (effectiveness) is 
dependent on the intended use of the device.

- Shift from clinical effectiveness in prostate cancer 
patients to a prostate ablation tool claim.



154

“The Path Forward”

• New risk-benefit perspective.

• FDA granted reclassification of the 
Sonacare HIFU device from Class III 
to Class II via the De Novo pathway 
(October 2015).

• EDAP HIFU device subsequently 
cleared via the 510(k) pathway using 
Sonacare as a predicate (November 
2015).
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SPARED: FDA Update
Gaining Traction – Sedrakyan, Hu (Cornell); Marinac-Dabic, Viviano (FDA)

• Published the minutes for the kick off meeting
• Published the core data elements determined via DELPHI process

Can we work together – good news/bad news
• Registry effort in the UK
• Registry effort in the US
• SPARED

Partial reimbursement offered by some payers

Inclusion of RWE – Viviano (FDA)
• HIFU Patient Preference Study

Funding
• PCORI

Moving on to Informatics – Gorin (Hopkins)
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SPARED: FDA Update

Informatics – Michael Gorin, Johns Hopkins

Discussants:  Charles Viviano (FDA) and Fernando Bianco, URN



SPARED as a 
Registry

Fernando J. Bianco, MD

Investigator in-Chief of URN and Clinical 
Professor of Urology, Nova Southeastern 
University. Miami FL

Studies for Prostate Ablation Related Energy Devices



Registries

An organizational system that uses observational study methods to 
collect uniform data (clinical and other) to evaluate specified 
outcomes for a population defined by a particular disease, 
condition or exposure, and that serves one or more pre-
determined scientific, clinical, or policy purposes



Critical Aspects of Registries

• Sponsor universal

• Data ownership: It belongs to the sponsor of the 
registry

• PHI is kept private. 

• A governing committee makes decisions – data use, 
shared

• Data Sharing: participants and their families, and 
approved health care professionals and researchers

• Consent to participate

• Easy to Withdraw



Registries general principles

DEFINE THE SCOPE SET UP THE RIGHT 
GOVERNANCE 

ESTABLISH FAIR AND 
TRANSPARENT 

FINANCING AMONGST 
ALL THE PARTIES 

ENSURE COLLECTION OF 
QUALITY DATA AND 
DATA PROTECTION 

MAKE DATA AVAILABLE 
AND REPORT THE DATA 

GUARANTEE THE RIGHT 
EDUCATION AND 
QUALIFICATION 



Registries vs RCTs

• Registries focused on specific 
diseases or conditions collect 
information voluntarily from 
people with those conditions. 

• Participation is unlimited

• Hypothesis generation and testing

• May serve as incubators to a RCTs

• A clinical trial is the study of new 
ways to prevent, detect or treat 
diseases or conditions. 

• Defined by a main outcome 
measure

• Main outcome is powered and such 
statistical estimations set number 
of participants

• Participation is limited



Breaking Down
Emerging
Evidence-Based
Data

PROBLEM with Prostate Cancer

Intervention vs Observation

▪Scandinavian Prostate Cancer 
Group 4 (SPCG)1

▪The Prostate Intervention versus 
Observation Trial (PIVOT) 2

▪10-Year Outcomes after 
Monitoring, Surgery, or 
Radiotherapy for Localized 
Prostate Cancer.(ProtecT) 3

Randomized Clinical Trials Evaluating 
Surgery vs Observation

1- SPCG-4 Bill-Axelson, A et al New Engl J Med (2014) 370: 932
2- Wilt et al  N Engl J Med, (2012 & 2017)
3- Hamdy et al N Engl J Med. (2016)

ABSENCE of all cause 
survival benefit that 
could be attributable 

to Intervention



FDA Recognizes the 
emerging role of 

ablation devices and 
their potential use

2015 HIFU Approval



Mission

SPARED – Initiative – Launched October 2016

Studies for Prostate Ablation Related Energy Devices

▪ Foster a Comprehensive Clinical and Coordinated Registry 
Network (CRN) to facilitate patient-centered research and 
regulations for existing and emerging ablative focal 
therapies

▪ The CRN, which will consist of nationally-representative 
treatment characteristics and clinical outcomes for prostate 
ablation technologies, will serve to guide clinical decision 
and policy making in the absence of randomized clinical 
trials. 

Scope
▪ Multi-institutional effort to prospectively obtain real-world 

clinical data on prostate-sparing ablative devices including 
high-intensity focused ultrasound (HIFU), cryotherapy, focal 
laser ablation, irreversible electroporation, photodynamic 
therapy, and future technologies



Delphi method

• Group judgments are more valid than individual judgments

• Origins: the beginning of the Cold War to forecast the impact 
of technology on warfare.

• A structured communication technique developed as a 
systematic, interactive forecasting method which relies on a 
panel of experts

• Two rounds of questionnaires, after each round

• Change agent provides an anonymized summary of the 
experts' forecasts as well as the reasons provided for their 
judgments

• The experts revise and discuss their answers in context to 
those replies from other members of their panel

• The discussion will lead the group to converge towards the 
"correct" answer – Consensus



J Urology (2018) 199:1488



Delphi Pros 
and Cons

Benefits of the Delphi Method

• Aggregate opinions from a diverse set of experts

• Does not require physical presence

• Responses are anonymous, no repercussion 
worriedness 

• Consensus reached over time as opinions are swayed.

Disadvantages of the Delphi Method

• Does not result in the same sort of interactions as a live 
discussion

• Response times can be long

• Slows the rate of discussion

However with SPARED meetings and calls we have live 
discussions



What have we learned over last year

SPARED has 
broaden the scope

• HIFU

• COLD Registry

Exposure of other 
registries

Incremental 
institutional 

collaboration

Illustrating a 
clearer path to new 
device enterprises

Transparency



NCT02381990: Outcomes following Office Based MR Fusion 
Target Cryoablation

Post Op
• Foley (1-4 days)

• Tylenol 3, Celebrex, Abx

Follow up
• PSA, IPSS, SHIM, URF/PVR at 3 

months

• PSA, IPSS, SHIM q/3 mo x 1 yr

• MR Fusion TPBx at 1 yr – Areas 
treated, ROI and Random sampling

• MR 2 Yr and q 2 Yr if PSA stable

• Suspicious MR – Fusion TPBx

Cost (MR,Freedom Re-Bx, Re-Tx, 
Conversion, ADT)

Emphasis
◦ QOL

◦ Avoid Harm

◦ Local Cancer Control

Eligibility
◦ 55 – 65 years

◦ WHO 1 - MR Tumor burden <50% of 
Gland

◦ WHO 2,3 - MR Tumor burden <50% on a 
lobe

◦ 65 or older

◦ WHO 1,2,3 - MR Tumor burden <50% of 
Gland

◦ WHO 4, 5 - MR Tumor burden <25% of 
Gland

◦ 70 or older - MR Tumor burden <50% of 
Gland



TargetFusion: Aims

DIAGNOSTICS TREATMENT FOLLOW UP

▪ Office-based method, statistical 
models and computer generated 
treatment plans for reaching and 
ablating prostate tissue

▪ Eliminates Variability

▪ Integration and processing of 
multiple technologies to deliver a 
safe treatment procedure, using 
my invented perineal nerves 
block

▪ Enhanced reproducibility by 
simplicity in the delivery of a  
planned treatment using our 
proprietary algorithms that ensure 
maximal precision in both killing 
cancerous tissue and preserving 
healthy tissue along with its 
corresponding function

▪ 45-60  min procedure done in 
office setting under local 
anesthesia

▪ Digital information captured 
in real-time further feeds 
artificial intelligence leasing 
to further enhancement of 
our models

▪ Follow up and Outcomes 
Information readily available 
to patients and their treating 
physicians, centers in the 
Focalyx app

Evaluate under a disruptive innovation - surgical technique that allows for access to the perineum under local 
anesthesia to execute our planed fusion targeted transperineal ablation approaches to destroy cancer tissue within 
the prostate, sparing healthy tissue and its function 



Office-based MRI/US Fusion Target Prostate 
Cancer Cryoablation under Local Anesthesia

Safe In Office

Application
In-office, ablation treatments 
take 45-60 min1-Year

NCT02381990 – clinicaltrials.gov



Office Based MR Fusion Cryoablation under Local Anesthesia: 
Pain –Tolerability - Outcomes

▪From August 2013 until 
June 2018
▪Total of 415 patients 

- 17 MR Fusion Salvage 
(XRT, Brachy)

- 22 MR Fusion 
Wholegland

- 29 MR Fusion 
Hemiablation

▪347 patients MR Target 
Fusion Cryoablation

Pain measurements
Initial 101 patients



Challenges: Sustainability

The Victorian Cardiac Outcomes 
Registry – est 2012 AU - through 

joint venture Victorian Department 
of Health and Medibank Private

The Society for Vascular Surgery 
(SVS) launched the Vascular Quality 
Initiative (VQI) –listed by AHQR in  

2011 - to improve the quality, safety, 
effectiveness, and cost of vascular 

health care by collecting and 
exchanging information

The American Society of 
Anesthesiologists (ASA) addressed 
this challenge in 2008 by funding a 

related organization, the Anesthesia 
Quality Institute (AQI), to develop 
the National Anesthesia Clinical 

Outcomes Registry (NACOR). 



Conclusions

SPARED can serve a prime model 
for population assessment of 

men managed with partial gland 
ablation

Not device specific Funding remains a challenge How big it can be
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National Breast Implant Registry
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What is the NBIR?

The NBIR was created 
with a  multi-stakeholder 
approach. 

National 
Breast 

Implant 
Registry

Plastic 
Surgeons

Industry

FDA

Patients



What is the NBIR?

Collaboration with the PSF, 
FDA, manufacturers and 
patient advocates with 
common goals of  
strengthening post-
marketing surveillance for 
current and future breast 
implants. 

National 
Breast 

Implant 
Registry

Plastic 
Surgeons

Industry

FDA

Patients



What is the NBIR?

The NBIR is a prospective, opt-out, non-interventional, population-
based, outcomes and safety surveillance registry and quality 
improvement initiative. 

The NBIR collects clinical, procedural and outcomes data at the time of 
operation and any subsequent reoperations for all US patients receiving 
breast implants. 



Data Collection
NBIR Data is collected at key clinical points:
• Initial Implant Procedure
• Any subsequent Reoperation

Data Elements
• Patient Name and Contact Information
• Physician Contact Information
• Patient Medical History
• Procedure Information
• Implanted Device Information
• Reasons for Reoperation
• Explanted Device Information

Mobile Barcode Scanning App



Mobile Barcode Scanning App

The NBIR Barcode Scanner is an 
app that can be used to assist 
NBIR participants with the data 
entry of device-specific data 
elements.

The app scans and decodes both 
Linear and 2D breast implant 
device barcodes and pushes the 
data contained within the 
barcode to the NBIR directly 
from FDA’s GUDID database.



Why NBIR?

Patient Safety

Patient Satisfaction



Why NBIR?

Quality Improvement



Why NBIR?

Benchmarking to Peers



Why NBIR?

Device Innovation and 
Safety



NBIR Physician Dashboard

NBIR Participants can learn about 
their practice patterns, techniques, 
and complication and benchmark to 

national colleagues



NBIR Pilot Data Collection Results
(n=547)

Indication Operation



NBIR Pilot Data Collection Results

Implant Fill Texture



NBIR Pilot Data Collection Results
Reasons for Reoperation



Progress to Date

85 Sites registered in 23 States

Registration opened September 25, 2018

50 Sites in progress



Next Steps: Device Tracking

NBIR will be infrastructure for plastic surgeons to 
complete mandatory implant device tracking.

Device Tracking Data Elements entered into the 
NBIR will be shared with the appropriate 
manufacturer.

Reduce burden of duplicate processes for plastic 
surgeons and data entry burden for industry.

ANTICIPATE GO LIVE IN EARLY 2019



Next Steps: Patient-Reported Outcomes

BREAST-Q Implant Surveillance Module

• Review of data from master BREAST-Q 

database (N=47,000+)

• Expert review and further modification

• Piloting and cognitive feedback from 

patients in Australia and U.S. 

• Over to Ingrid and the Australians!

Reconstruction

Augmentation



Key Points

• The NBIR was developed with a stakeholder model

• Data collection is focused around ‘Reoperation’

• Electronic data captures with bar code scanning to 

decrease burden and improve data quality

• Opt-out consent mechanism 

• Next steps to include device tracking 

and patient-reported outcomes



For More Information

Visit www.thepsf.org/NBIR

Contact 
Katie Sommers, MPH 
Director of Research and Scientific Affairs, ASPS/PSF
ksommers@plasticsurgery.org

http://www.thepsf.org/NBIR
mailto:ksommers@plasticsurgery.org


Comments on National 
Breast Implant Registry

MDEpiNet Annual Meeting

23 October 2018

Jesse A. Berlin, ScD

VP and Global Head of Epidemiology

Johnson & Johnson

With thanks to multiple J&J colleagues
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Registry balancing act 

• Trade off: more detail, more burden
• Data capture

• Participant-generated data

• With less detail (if ONLY capturing re-operation), less burden, but 
then need other data sources for other outcomes

• NEED TO LINK to claims, EHR to capture events other than re-operation 

• Requires participant consent when enrolling into registry
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Other data sources

• Other registries (e.g., PROFILE for BIA-ALCL)

• ICOBRA (Ingrid Hopper) based in Australia – a CRN

• Standard post-approval studies (more later)
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Post-market follow-up studies (traditional)

• Post-market studies need cautious interpretation
• AE rates  based on post-approval studies cannot be compared 

across products (protocols are different!)
• Different length of follow-up, different AE capture methods, 

different definitions, etc. 
• Suboptimal participant retention rates in the past

• Related in part to questionnaire burden? 
• May differ across products

• Can CRNs replace these studies?
• Linkage! 
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Questions for NBIR (any surgical registry)

• Surgeon participation in a voluntary registry
• Incorporate (soon) device tracking!
• Will value-based payments (pay for results) drive the need for physicians to 

generate data on performance? (for reconstruction)
• Could the registry be used to generate a “performance rating” that could then 

be used (somehow) by surgeons (“seal of approval?”)

• Potential bias of academic vs private practice data
• Academic institutions may have available staff to input registry data
• May not broadly represent outcomes (or even the same patient population) 

as those who are getting treated outside of those settings

• LINKAGE to claims and EHR for more complete data
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Opportunities for research (general)

• Multiple data sources need harmonization (Ingrid Hopper)
• Multiple methods of data capture, definitions, etc.

• CRNs can lead to larger sample sizes for “rare” outcomes

• What’s the right comparator (for which question)?
• Silicon vs. other silicon 

• Textured vs. non-textured

• Silicon vs. saline

• Other aesthetic surgeries

• Need UDIs
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Thank you!
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INTERNATIONAL COLLABORATION OF BREAST 
REGISTRY ACTIVITIES

NBIR RESPONSE 

MDEpiNet Annual meeting

Washington DC, 23-24 October  2018 



Dow Corning, PIP breast implant crises - insufficient data 

Breast implant literature – still low level evidence

ICOBRA formation prompted by this lack of data 

Breast implant registry data will change this situation 



International Collaboration of Breast Registry Activities 

ICOBRA’s guiding principles are to: 

• Encourage a collaborative approach to sharing registry science and 
registry data 

• Support emerging and existing breast device registries to enhance 
their effectiveness 

US was an inaugural signatory, now 20 signatories



Benefits of a collaborative approach to sharing registry science and registry 
data include: 

• Standardized minimum data set 

• Avoid duplication of efforts 

• Amplify datasets 

• Facilitate data linkage and data comparison

• Enable the development of evidence-based international early warning 
systems 



ICOBRA publications

• Cooter RD, Barker S, Carroll S, Evans G, von Fritschen U, Hoflehner H, Le Louarn C, Lumenta DB, Mathijssen I, McNeil J, Mulgrew S, 

Mureau M, Perks G, Pakhorst H, Randquist C, Topaz M, Verheyden C, de Waal J. International Importance of Robust Breast Device 

Registries. Plast Reconstr Surg 2015

• Lumenta DB, Cooter RD Medical Device Registries for Breast Implants – Where To? Safety in Health 2015

• Cooter, RD Barnett R, Deva A, Magnusson MR, McNeil J, Perks G, Rakhorst H, Verheyden C. In Defense of the International 

Collaboration of Breast Device Registry Activities. Aesthet Surg J 2016

• Rakhorst HA, Mureau MAM, Cooter RD, et al The New Opt-Out Dutch National Breast Implant Registry – Lessons learnt from the 

road to implementation JPRAS 2017

• Hopper I, Best RL, McNeil JJ, Mulvany CM, Moore CM, Elder E, Pase M, Cooter RD. Cohort study: the pilot for the Australian Breast 

Device Registry, a national opt-out clinical quality registry for breast device surgery. BMJ Open 2017.

• Hopper I, Ahern S, Nguyen TQ, Mulvany C, McNeil JJ, Klein H, Stark B, Rakhorst H, Cooter RD. Breast device registries – a call to 

action. Aesthet Surg J 2018

• Becherer BE, Spronk PER, MD, Mureau MAM, Mulgrew S, Perks AGB, Stark B, Pusic AL, Lumenta DB,  Hopper I, Cooter RD, Rakhorst

HA. Implantable Device Registries Worldwide: Value, Costs and Sustainable Funding. JPRAS 2018.

• Vishwanath S, Ng N, Cooter RD, Elder E, Moore CM, Pusic A, Hopper I. Establishing Patient Reported Outcome Measures for the 

Australian Breast Device Registry. ANZJS In press



Epidemiological data - population level 

Clear questions to be answered 

Opt out consent 

Minimum dataset with agreed data definitions 

Include ALL stakeholders 

Government support 

International collaboration 

Lessons learnt from ideal device registries



“OPTIMISING INTERNATIONAL COLLABORATION BY CONSENSUS PLANNING”
ICOBRA SUMMIT (PRATO, ITALY, APRIL 2017)

Australia, Austria, Germany, Italy, Netherlands, New Zealand, Spain, Sweden, UK, USA



Completed initiatives following Prato meeting

Core data elements now globally agreed

Clinical Quality Indicators for benchmarking

Patient Reported Outcome Measures (PROMs)

All ICOBRA members including USA involved in all projects



CORE DATA ELEMENTS

Data points from 6 

functioning registries 

considered

Multidisciplinary panel

Delphi process

Mandatory (32 data points)

Optional (16 data points) 

Definitions for all data points 



Establishing Clinical Quality Indicators

Scoping literature review

12 quality indicators 

considered

12 risk adjustment factors

Multidisciplinary panel of 17

Delphi process 



Clinical Quality Indicators

Three candidate indicators endorsed by the panel: 

Preoperative IV antibiotics

Reoperation due to complication

Patient reported outcome measure

Nine risk adjustment factors endorsed (BMI, Age,…)

Indicators will be continually evaluated and refined to reflect new data 
made available from registries and other large-scale studies



Implant Surveillance Patient Reported Outcome Measures

Breast-Q IS module 

5 questions 

Text message 

1, 2, 5 and 10 years 



PROMS pilot studies 

Excellent patient acceptance

National roll out in Australia (response rates Oct 17-Aug 18)
• Augmentation 55% (n=3453), Reconstruction 75% (n=751)
• Opt out <0.1%
• 990 written comments



• Global harmonization will now allow us to work together to tackle low incidence 

issues like Breast Implant Associated Anaplastic Large Cell Lymphoma

• Unlike previous implant crises, we already have much higher level evidence data 

because of our global registry collaboration. 

• Such collaborations will improve patient safety more quickly than each country 

working alone

• Registry costs for these efforts lowered by our close collaborations and similar 

methodologies.

Moving forward



Thank you

Ingrid.hopper@monash.edu





DECLARATIONS

AUSTRALIAN BREAST DEVICE REGISTRY IS WHOLLY FUNDED BY THE FEDERAL 
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WHT-CRN Objectives
• Funding from the Patient-Centered Outcomes Research Trust Fund 

(PCORTF )

• Help establish a strategically coordinated registry network (CRN) for 

women’s health technologies and develop tools to facilitate collection of 

data within the existing and new registries by leveraging clinical care data

• Demonstrate that data in these registries can be used to do the following:
• Evaluate the effectiveness, quality of life and safety associated with differing 

treatment options

• Assess the effectiveness and quality of life associated with varying treatment 

options

• Provide a framework for clinical studies to be conducted within the registry, 

including industry-sponsored studies required to fulfill the FDA’s request for 

pre-market and post-market regulatory activities

• Allow healthcare providers to track surgeon volume, patient outcomes, and 

quality measures for quality improvement activities and fulfill upcoming 

Centers for Medicaid and Medicare Services (CMS), Physician Quality and 

Reporting Systems (PQRS) and maintenance of certification requirements



222

WHT-CRN Project Objectives

Build a Strategically Coordinated Registry Network (CRN) to improve 

evaluation of women’s health technologies across multiple care settings 

Single Purpose 
Registries

• Singular focus (one area)

• Time/Cost-intensive

• Challenging to address 
questions involving 
multiple therapies

• Stand-alone design: 
Challenges with 
interoperability due to 
registry-specific data 
collection / normalization

Coordinated Registry Network for 
Women’s Health Technologies 

• Support assessment of real world 
combinations of care  for

– Uterine fibroids 
– Pelvic Floor disorders (pelvic organ 

prolapse and stress urinary 
incontinence)

– Sterilization/LARC (long acting 
reversible contraceptives) 

• Harmonized, interoperable platform to 
support standardized data capture 

• Address priority research questions from 
stakeholders 

• Improve longitudinal evidence 
generation and reduce cost 



223

WHT-CRN Project Deliverables

Uterine Fibroids  

Working Group

Pelvic Floor Disorders 

Working Group

Sterilization/LARC 

Working Group

Core Activities
•Overall Project Coordination

•Develop data sharing framework, CRN metadata, analysis 

•Data source quality and reliability analysis

•Develop linkage platform across datasets

•Develop sustainability plan

•Analyze priority CRN research questions

CRN for Women’s Health Technologies
Core Leadership: FDA | ONC | NLM | AHRQ | MDEpiNet 

Cross-Functional Activities 
Clinical Working Groups | Informatics Working Group 

• Harmonize and standardize minimal core datasets (with clinical groups), leveraging unique device 

identification (UDI) and GUDID

• Develop HL7 FHIR Profiles and structured data capture methods to extract core datasets captured in 

routine care for use in the CRN

• Conduct feasibility pilots to evaluate the ability of the CRN to address clinical questions

Multi-stakeholder Clinical Groups: Identify Core Datasets for their clinical area and 

support validation for the WHT-CRN common dataset



Track 1 – UNIQUE TO WOMEN TECHNOLOGIES

➢ PCORTF supported project led by FDA, ONC, and NIH/NLM that seeks to improve 

evidence generation for health technologies in clinical areas unique to women.  

➢ Clinical areas include: uterine fibroids (COMPARE – UF registry), pelvic floor disorders 

and female long-acting, reversible contraception and sterilization.

➢ Expand to other areas unique to women’s health  

www.fda.gov



Track 1 - Status 

➢ Current work focused on developing minimum core sets of data elements that can 

leverage and improve upon existing quality measures and safety surveillance 

activities, and coordinate their use across the CRN and within each clinical area. 

➢ Each working group finalized  a minimum core data set while FDA, ONC and 

NIH/NLM have convened an expert informatics working group to ensure that the 

CRNs take advantage of existing informatics resources (e.g. SMART on FHIR 

specifications) to incorporate data into existing systems. 

➢ By leveraging and enhancing existing government Health IT efforts, vendors 

supporting the CRNs will more easily develop tools to extract core minimal data 

from electronic health records (EHRs) and other data sources into the CRN. 

➢ Subsequent phases will then evaluate the utility of the CRN to address stakeholder 

priority questions. 

www.fda.gov



Track 2: MODIFIABLE DIFFERENCES BETWEEN WOMEN AND 

MEN  

➢ The effort will systematically evaluate sex/gender differences and long-term safety for devices

using existing CRNs in multiple clinical areas (e.g., cardiovascular diseases).

➢ This work will address gaps and build on past research that was generally limited to cardiac devices

(with some exceptions) and short-term outcomes.

www.fda.gov



Track 2 - Status 

• Orthopedic pilot – in collaboration with Kaiser’s Total Joint Replacement Registry 

(TJRR)  to identify the 35,140 Total Hip Arthroplasties (THAs). 

• After considering patient-, surgery-, surgeon-, volume-, and implant-specific risk factors, 

women had a 29% higher risk of implant failure than men after THA in this community-

based sample

• Vascular pilot – in collaboration with Vascular Quality Initiative (VQI) to examine 

patient, limb, and artery characteristics by sex through descriptive statistics in 

26 750 procedures performed in 23 820 patients to treat 30 545 limbs and 44 804 

arteries. 

• Women undergo peripheral endovascular intervention for peripheral arterial disease at an 

older age with critical limb ischemia. Treatment modalities do not vary by sex but are 

determined by disease severity and site.  

www.fda.gov



Track 3 - SIGNIFICANT/COMPLEX SAFETY ISSUES IN WOMEN 

REQUIRING TRANSLATIONAL EVIDENCE  

➢ This work augments epidemiology with in silico approaches – approaches using genetic

evidence to develop new - biomarker-based - evidentiary approaches for device evaluation in

patient subgroups such as sex/race-stratified subpopulations (e.g. ventilators, hip

arthroplasties, TMJ devices).

www.fda.gov



Track 3 - Status 

➢ We conducted several pilots are that examined associations of device-related adverse 

outcomes such as ventilation-related pneumothorax in White Females, periprosthetic 

osteolysis in White Males, IUD-related hypertension in black females.  

➢ To develop cost/time-efficient solutions, we reutilized pre-existing device-related data 

and employed unconventional data sources and analytics for identifying new metrics 

such as candidate biomarkers indicative of device-related adverse outcomes in patient 

subgroups, e.g., SNPs predictive of periprosthetic osteolysis in sex/race-stratified 

subpopulations. 

www.fda.gov
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www.fda.gov
Researchers

Health Care 
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Patients

Hospitals Integrated 
Delivery Systems

EHR 
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Government

ONC

Structured Data Capture (SDC)

CREST II

EHR
States 
Data

Harmonization/Interoperability

Device 
Industry

Goal: Address public health / ecosystem questions efficiently 

Coordinated Registry Network for 
Women’s Health Technologies



WHT-CRN 

Patient Partners



MDEpiNet Patient Engagement

• Patients are an important partner in the MDEpiNet public-

private partnership and a critical voice on many of 

MDEpiNet’s projects. MDEpiNet patient partners work 

alongside clinicians, researchers, device manufacturers, FDA 

and other federal agency staff to develop and improve real-

world data collection and analysis in a variety of clinical areas. 



MDEpiNet Patient Engagement

• Patient partners bring the knowledge, experience and perspective of the patient 

community to MDEpiNet projects, advise MDEpiNet working groups on the needs 

and interests of the patient community and help develop real-world data 

infrastructure that collects and communicates clinical evidence and outcomes that 

are of interest to patients. 



MDEpiNet Patient Engagement

• It is especially important that patient partner(s) sign off on the 

registry’s core minimum dataset to ensure that the registries 

collect data that reflects the patient experience during routine 

care and will be able to answer research questions that are 

important to the patient community. 



Patient Partner General Roles and Expectations

• Serve on a volunteer capacity on MDEpiNet working groups:
• Attend and participate as a working group member in working 

group calls and meetings.

• Provide input on the patient perspective and assist the working 
group on project activities.

• In general, a MDEpiNet Patient Partner has:
• Willingness to commit time and effort to the project.

• Personal experience as a patient, patient advocate or 
carepartner with the disease, condition or treatment being 
addressed by the working group.

• Good standing within the patient community to gather input and 
inform project activities.

• Previous experience working constructively with a diverse group 
of stakeholders.

• Current knowledge of and openness to different treatment 
options in the clinical area being addressed by the project.



Sterilization/LARC: Beth Hodshon
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Sterilization/LARC: Beth Hodshon

N

Project 
Director

Founder

Nurse Lawyer



Sterilization/LARC: Beth Hodshon



Sterilization/LARC: Beth Hodshon

“Imagine you are a patient considering an IUD or 
implant, or getting your tubes tied. What is most 

important to you in making this decision?”

RESULTS

(1) Side effects (8) How it might affect periods

(2) Risk factors (9) How it might affect sex life

(3) Unintentional pregnancies (10) Reversibility

(4) Medical conditions (11) Time off from work

(5) Cost (12) Process for removing

(6) Likelihood of weight changes (13) Safety with breastfeeding

(7) The amount of discomfort



Association for Pelvic Organ Prolapse Support
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Advancing POP Research & Policy is Pivotal

➢ Clarify POP reality vs misconception
➢ Substantiate POP prevalence
➢ Initiate early screening and detection
➢ Clarify need to advance dx clinician 

curriculum 
➢ Validate value of standing screen

SHROUDS POP IN SILENCE



Uterine Fibroids: 
Sateria Venable
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Facebook Engagement rates July 2018
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Patient Partner 

Recommendations 

and Next Steps



Recommendations from the Patient Partners

For each clinical working group:

• Develop an easy to digest 1-pager targeted to 

patients of all backgrounds and experiences

• Create focus groups to develop a list of questions 

that are of interest to patients

• Form cooperative relationships – share reports on 

progress, interim findings, and next steps

• Leverage technology, like health and fitness apps, 

to better engage with patients and collect PROs



www.fda.gov251
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THANK YOU



UDI in the WHT CRN
Colleen T Skau

23 October 2018



The FDA’s ideal barcode



UDI is presented in multiple forms



Current way of capturing UDI
• Providers enter the UDI of any device they use

256

Pulls all information available 

on AccessGUDID



Future way of capturing UDI
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Challenges around UDI on incontinence products

258

• Lack on true unique device identification numbers

• What can be validated?

• How do we reduce/eliminate duplication or erroneous information?

• UDI information cannot be printed on the product itself

• How do we maximize data collection within the surgical workflow?

• Assess information within AccessGUDID: what information do manufacturers provide? How accurate is it? 

What other information do we need?



Implementation of SUI registry into 
clinical practice
Elisabeth D. Erekson, MD MPH FACOG FACS
Interim Chair, Department of Obstetrics and Gynecology

Interim VP, Obstetrics and Gynecology Service Line at Dartmouth-
Hitchcock



AQUIRE: Sling Registry
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ICIQ-UI

Request patient 
participation in registry 

at their preoperative 
visit

Obtain patient e-mail
Enter patient in SUI 

module  

Enter product 
information at the 

time of surgery

PACU

Patient gets follow up 
e-mail at 5 weeks, 1, 2 

and 3 years
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Patient FAQs



Patient Perspective:  
LARC & Sterilization

Beth Hodshon, JD,  MPH,RN

October 23,2018



Determining  
what’s  
important to  
patients

Lit Review
Women’s  
Health  

Websites

Informal  
Interviews

Advocacy  
Groups

Survey



Survey

Data

• Quantitative

• Qualitative

Participants

• N=56

“Imagine you are a patient considering an IUD or implant, or getting your  

tubes tied. What is most important to you in making this decision?”



“In general, as a young breast cancer survivor 
(diagnosed at age 26) I have been shocked and 

dismayed at the lack of informationavailable regarding 
fertility options for young women withhistory of 

cancer. There is very limited information andlack of 
contraceptive options. For the options thatdo exist, 

there is no complete information regarding sideeffects
and impact on longterm fertility.”

(Anonymous surveyrespondent)



LessonsLearned
&

Recommendations



Engaging withPatients

Recommendation:

Developan easy to digest 1-pager

Targeted to patients of all  

backgrounds andexperiences



Test the CRN

Recommendation:  

Focus group

Develop questions of interestto  

patients



Patients & AdvocacyGroups

Recommendation:

Cooperative, reciprocalrelationship

Share progress, interimfindings,  

and nextsteps



Thank you

beth.hodshon@yale.edu

mailto:beth.hodshon@yale.edu


Women’s Health Technologies (WHT) Coordinated 
Registry Network (CRN) Data Element and Pilot 
Discussion
October 23, 2018
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Women’s Health Technologies CRN

Overall Project Deliverables

Uterine Fibroids  

Working Group

Pelvic Floor Disorders 

Working Group

Sterilization/LARC 

Working Group

Core Activities
•Overall Project Coordination

•Develop data sharing framework, CRN metadata, analysis 

•Data source quality and reliability analysis

•Develop linkage platform across datasets

•Develop sustainability plan

•Analyze priority CRN research questions

CRN for Women’s Health Technologies
Core Leadership: FDA | ONC | NLM | AHRQ | MDEpiNet 

Cross-Functional Activities 
Clinical Working Groups | Informatics Working Group 

• Harmonize and standardize minimal core datasets (with clinical groups), leveraging unique device 

identification (UDI) and GUDID

• Develop HL7 FHIR Profiles and structured data capture methods to extract core datasets captured in 

routine care for use in the CRN

• Conduct feasibility pilots to evaluate the ability of the CRN to address clinical questions

Multi-stakeholder Clinical Groups: Identify Core Datasets for each clinical area
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Women’s Health Technologies CRN

Federal Roles
• CRN Informatics Team:

» National Institutes of Health (NIH)/National Library of Medicine (NLM)
– Leverage NLM clinical data standards, as well as existing work being done in the NIH 

clinical research community, to provide guidance and best practices for data collection, 

reuse of high quality CDEs and forms, and tooling to support the reuse and creation of 

CDEs and forms. The NLM team will also provide curation services and copyright 

verification services for the minimum core set of data elements and forms to be used by 

the identified registries.

» Food and Drug Administration (FDA) Informatics
– Project Management over the PCORTF Informatics team.

– Model the PCORTF WHT project into HL7 FHIR device exchange messages.  Identify and 

work to resolve data quality issues with GUDID entries for WHT devices.  Model UDI into 

all relevant messages. 

» The Office of the National Coordinator for Health Information Technology 

(ONC)
– Leverage existing work being done in the research community and utilize national health 

standards to test the building of an infrastructure examining women’s health 

technologies. The ONC team will also recruit pilot participants and propose an analytical 

framework to address feasibility issues for each of the identified registries.
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Women’s Health Technologies CRN

Project Contacts
NIH/NLM FDA Informatics FDA ONC AHRQ CORNELL

Lisa Lang, Head, NICHSR and 
Assistant Director Health 

Services Research Information
(NLM Lead)

langl@mail.nih.gov

Terrie Reed, Senior Advisor for 
UDI Adoption, FDA

(FDA Informatics Lead)
Terrie.Reed@fda.hhs.gov

Danica Marinac-Dabic, MD, PhD, 
MMSc, FISPE, Director of the Division 

of Epidemiology at FDA CDRH
(Project Lead)

Danica.Marinac-Dabic@fda.hhs.gov

Farrah Darbouze, CRN COTR
(ONC Lead)

Farrah.Darbouze@hhs.gov

Elise Berliner, PhD, 
Director of the 

Technology Assessment 
Program at the Center for 
Outcomes and Evidence, 

AHRQ
(AHRQ Lead)

Elise.Berliner@ahrq.hhs.gov

Art Sedrakyan, MD, PhD, 
Principal Investigator for 
MDEpiNet Coordinating, 
Science and Infrastructure 
Center
ars2013@med.cornell.edu

Rachael Roan, MLIS, NIH CDE 
Repository Coordinator,
rachael.roan@nih.gov

Behnaz Minaei, FDA Data Quality 
Lead for the Global Unique 

Device Identification Database 
(GUDID) in CDRH’s Office of 
Surveillance and Biometrics 

(OSB), Informatics
Behnaz.Minaei@fda.hhs.gov

Nilsa Loyo-Berrios, PHD, MSC, Deputy 
Director in the Division of 

Epidemiology, Office of Surveillance 
and Biometrics in the CDRH and 

Sterilization/Contraception clinical 
working group co-chair

Nilsa.Loyo-Berrios@fda.hhs.gov

"Dragon" Nagesh Bashyam, 
Technical/Standards SME

(Contractor)
nagesh.bashyam@drajer.com

Jill S. Huppert, MD MPH, 
Medical Officer, Center 

for Evidence and Practice 
Improvement (CEPI), 

AHRQ
jill.huppert@ahrq.hh.gov

Courtney Baird, MS, Program 
Director for MDEpiNet

Coordinating, Science and 
Infrastructure Center

ceb3003@med.cornell.edu

Richard Ballew, PhD, Senior 
Business Analyst/Senior 

Technical Specialist
(Lead Contractor)

richard.ballew@nih.gov

“Marti” Martha Velezis, Project 
Manager, Informatics Contractor 

and UDI HL7 Lead
(Contractor)

Martha.Velezis@fda.hhs.gov

Doug Dumont, PhD, Team Member 
and Sterilization/Contraception clinical 

working group co-chair
Douglas.Dumont@fda.hhs.gov

Rob Samples, Program
Manager

(Contractor)
robert.samples@esacinc.com

Jialin Mao, MD, MS, Instructor, 
Healthcare Policy & Research 

Department, Weill Cornell 
Medicine

jim2012@med.cornell.edu

Vaishnavi Rao, NIH CDE 
Repository 

Curator, (Contractor), vaishnavi.r
ao@nih.gov

Julie Unger, Informatics 
Administration Activities 

Coordinator
Division of Epidemiology, Office 
of Surveillance and Biometrics, 

CDRH
Julie.Unger@fda.hhs.gov

Dongyi (Tony) Du, MD, PhD
Branch Chief

Epidemiologic Evaluation and Research 
Branch III

Division of Epidemiology
Chair for the Pelvic Organ Prolapse 

(POP) and Stress Urinary Incontinence 
(SUI) clinical working group

Dongyi.Du@fda.hhs.gov

Gayathri Jayawardena, MS, 
Project Manager

(Contractor)
gayathri.jayawardena@esacinc.com

Bilal Chughtai, MD
Associate Professor of Urology 
in Obstetrics and Gynecology, 

Weill Cornell Medicine
bic9008@med.cornell.edu

Shufang Ci, ORISE Fellow
Division of Epidemiology, Office 
of Surveillance and Biometrics, 

CDRH
Shufang.Ci@fda.hhs.gov

Allison O'Neill, PhD, MA
Epidemiologist

Division of Epidemiology
Office of Surveillance and Biometrics
Center for Devices and Radiological 

Health
Chair for the Uterine Fibroids (UF) 

clinical working group
Allison.Oneill@fda.hhs.gov

Abdullah Rafiqi, Pilots 
Coordinator
(Contractor)

abdullah.rafiqi@esacinc.com
Elisabeth Erekson, MD, MPH, 

Associate Professor of 
Obstetrics and Gynecology, 

Dartmouth-Hitchcock Medical 
Center

Elisabeth.A.Erekson@dartmouth.edu

Becky Angeles, Data Elements 
Harmonization

(Contractor)
becky.angeles@carradora.com

mailto:langl@mail.nih.gov
mailto:Terrie.Reed@fda.hhs.gov
mailto:Danica.Marinac-Dabic@fda.hhs.gov
mailto:Farrah.Darbouze@hhs.gov
mailto:Elise.Berliner@ahrq.hhs.gov
mailto:ars2013@med.cornell.edu
mailto:rachael.roan@nih.gov
mailto:Behnaz.Minaei@fda.hhs.gov
mailto:Nilsa.Loyo-Berrios@fda.hhs.gov
mailto:nagesh.bashyam@drajer.com
mailto:jill.huppert@ahrq.hh.gov
mailto:ceb3003@med.cornell.edu
mailto:richard.ballew@nih.gov
mailto:Martha.Velezis@fda.hhs.gov
mailto:Douglas.Dumont@fda.hhs.gov
mailto:robert.samples@esacinc.com
mailto:jim2012@med.cornell.edu
mailto:vaishnavi.rao@nih.gov
mailto:Julie.Unger@fda.hhs.gov
mailto:Dongyi.Du@fda.hhs.gov
mailto:gayathri.jayawardena@esacinc.com
mailto:bic9008@med.cornell.edu
mailto:Shufang.Ci@fda.hhs.gov
mailto:Allison.Oneill@fda.hhs.gov
mailto:abdullah.rafiqi@esacinc.com
mailto:Elisabeth.A.Erekson@dartmouth.edu
mailto:becky.angeles@carradora.com


NIH NLM- CRN Harmonization Process 

• Questions across the 4 women’s registries (POP, SUI, SterilizationLARC, UF) 

were compared to identify common recurring themes for questions/data 

elements

» Similar questions and their associated permission values were identified 

and aggregated across all 4 groups

– The 25 concepts for potential harmonization were shared on 9/19 for 

initial feedback from the registries

• Due to intellectual property concerns only 3 of the CRN registries are included 

in continuing analysis 

• NLM team identified common data elements that already exist in the 

repository that can be reused in the context of creating a form 

• Comparing data elements to the PEW registry project to identify potential 

harmonization opportunities 
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UDI Data Element Update

• Types of devices used by each of the clinical workgroups have been identified.

• The devices have been matched to data in AccessGUDID and preliminary analysis has been completed. 

• Each pilot should incorporate recording of UDI-DI, UDI-PI and linking to AccessGUDID data as a source 

of device identification. 

• Pilot studies will be used as a means of assessing the scannability of the UDI and the ability for 

registries and pull data from AccessGUDID based upon the scanned or recorded UDI-DI.
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CRN Pilots

• Pilot Scope

» The WHT CRN is seeking two (2) to three (3) pilot sites that will support the 

implementation and refinement of specifications in the WHT CRN Implementation 

Guide: http://hl7.org/fhir/us/womens-health-registries/2018Sep/ in a test 

environment, production environment (e.g. clinical or provider setting) and/or 

manufacturing setting.

» The pilot demonstrations will last for six (6) months and will consist of two sprint 

development cycles that will last approximately twelve (12) weeks each. 

» The purpose of the pilots is to test the CRN capabilities mapped to specific actors and 

interactions of the technical specifications of the CRN Implementation Guide, that are 

being developed as part of this project for collecting and sharing women’s health data. 

» Pilot sites should have the appropriate technical and administrative infrastructure to 

test the technical specifications in place upon contract award.

» Pilot sites should be willing to share feedback on challenges with structured data 

capture.

http://hl7.org/fhir/us/womens-health-registries/2018Sep/
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Disclaimer
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8

3

• This presentation was prepared as a tool to assist vendors and is not intended to grant  
rights or impose obligations. Although every reasonable effort has been made to  
assure the accuracy of the information within these pages, the ultimate responsibility  
for the correct submission of claims and response to any remittance advice lies with  
the provider of services.

• This publication is a general summary that explains certain aspects of the Medicare  
Program, but is not a legal document. The official Medicare Program provisions are  
contained in the relevant laws, regulations, and rulings. Medicare policy changes  
frequently, and links to the source documents have been provided within the  
document for your reference

• The Centers for Medicare & Medicaid Services (CMS) employees, agents, and staff  
make no representation, warranty, or guarantee that this compilation of Medicare  
information is error-free and will bear no responsibility or liability for the results or  
consequences of the use of thisguide.

• The information contained in this presentation is subject to change based upon what  
is finalized in the CY2019 Physician Fee Schedule Final Rule for the Quality Payment  
Program.



Agenda
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• Merit-based Incentive Payment System (MIPS) Program  
Overview

• Qualified Clinical Data Registry (QCDR) Definition,  
Requirements, and Expectations

• QCDR Measure Requirements

• Resources & Who to Contact forAssistance

• Question & AnswerSession



MERIT-BASED INCENTIVE PAYMENT SYSTEM  
(MIPS) PROGRAMOVERVIEW
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MIPS Program Overview

Combined legacy programs into a single, improved program:

2

8

6



MIPS Program Overview  
2019 Performance Categories

• Comprised of four performancecategories.

• Advancing Care Information is now Promoting Interoperability.

• For CY 2018, Quality score was equal to 50 and Cost score was equal to10.

• Thepoints from each performance category are added together to give you a MIPS Final Score.

• The MIPS Final Score is compared to the MIPS performance threshold to determine if youreceive a
positive, downward, or neutral paymentadjustment.

2

8

7

Disclaimer: The information noted with an asterisk (*) is subject to change based upon what is finalized in the CY 2019 Physician Fee Schedule Final Rule for the Quality  
PaymentProgram.



MIPS Program Overview  
Eligible Clinicians

In 2017, CMS implemented MIPS with the clinician types outlined inMACRA

For 2018, there was no change in the types of clinicians eligible toparticipate in MIPS.

As a reminder: the definition of Physiciansincludes:  

Doctors of Medicine

Doctors of Osteopathy (including Osteopathic Practitioners)  

Doctors of DentalSurgery

Doctors of Dental Medicine  

Doctors of Podiatric Medicine  

Doctors of Optometry  

Chiropractors
2

8

8



MIPS Program Overview
2019 Proposed Eligible Clinicians

Physical Therapists* Occupational Therapists* Clinical Social Workers* Clinical Psychologists*

These additional types of clinicians and groups who include such clinicians, could be  
considered MIPS eligible clinicians starting in the third year of the program, which willbe  
next year, 2019.

For CMS to expand the definition of a MIPS eligible clinician, the proposal would haveto
go through the proposal process and finalized through notice and comment rulemaking.

CMS would support these clinicians and help them become successful program  
participants.

• Disclaimer: The information noted with an asterisk (*) is subject to change basedupon what is finalized in the CY2019 Physician  
Fee Schedule Final Rule for the Quality PaymentProgram.

2

8
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MIPS Program Overview  

2019 Eligibility

MIPS eligible clinicians billing more than $90,000 a year in Medicare PartB allowed  charges for covered 

professionalservices*

AND

Furnished covered professional services for more than 200 Medicare Part Bpatients a  year.*

BILLING

>$90,000
AND

9

>200

• The low-volume exclusion for MIPS will now only be based on “covered professional  

services,” and not Medicare Part B medications and services billed separately from the  

Physician FeeSchedule.

• Voluntary reporting remains an option for those clinicians who are exempt from MIPS.

Disclaimer: The information noted with an asterisk (*) is subject to change based upon what is finalized in the CY 2019 Physician Fee Schedule Final Rule for the

Quality PaymentProgram.



MIPS Program Overview  

Reporting Options
Reporting Options

1. Individual - under anNational  

Provider Identifier (NPI)  

number and Taxpayer  

Identification Number (TIN)  

where they reassign benefits

2. As aGroup

a) 2 or more clinicians (NPIs)  

who have reassigned their  

billing rights to a singleTIN*

b) As an Alternative Payment  

Model (APM)Entity

Individual Group Virtual Group

3. As a Virtual Group – made up  

of solo practitioners and  

groups of 10 or fewer eligible  

clinicians who come together  

“virtually” (no matter what  

specialty or location) to  

participate in MIPS for a  

performance year for a year

* If clinicians participate as a group, they are assessed as a group across all 4 MIPS performance categories. The same is  

true for cliniciansparticipatingasa VirtualGroup.



MIPS Program Overview  

2019 Exemptions

Newly-enrolled

in Medicare

• Enrolled in Medicare  

for the first time  

during the  

performance year  

(exempt until  

following  

performanceyear).

Below the low-volume

threshold

• Medicare Part B allowed charges  

less than or equal to $90,000 a  

year for professional covered  

services*

OR

• Provided covered professional  

services to 200 or fewer  

Medicare Part B patients ayear.*

Advanced  

APMs

Significantly participating

in AdvancedAPMs

• Receive 25% of their  

Medicarepayments

OR

• See 20% of their Medicare  

patients through an  

AdvancedAPM.

Disclaimer: The information noted with an asterisk (*) is subject to change based upon what is finalized in the CY 2019 Physician Fee Schedule  

Final Rule for the Quality PaymentProgram.



QUALIFIED CLINICAL DATA REGISTRY (QCDR)  
DEFINITION, REQUIREMENTS, AND  
EXPECTATIONS



QCDR Definition, Requirements, and  
Expectations

The Self-Nomination Period for the 2019 Program Year:

Begins September 1, 2018  

and

Ends November 1, 2018 at 5:00 PM ET



QCDR Definition, Requirements, and  
Expectations

• A QCDR is a CMS-approved third-party intermediary that collects clinical data onbehalf  
of clinicians for data submission. Examples include, but are not limited to, regional  
collaboratives, specialty societies, or large healthcare systems.

• CY 2019 Physician Fee Schedule Proposed Rule* for the Quality Payment Program has  
proposed to modify the definition of a QCDRbeginning with the 2020 MIPSperformance  
period. Specifically, a QCDRwill be defined asan entity with clinical expertise in medicine  
and in quality measurement development that collects medical or clinical data on behalf  
of a MIPS eligible clinician for the purpose of patient and disease tracking to foster  
improvement in the quality of care provided to patients.

• An entity that uses an external organization for purposes of data collection, calculation,  
or transmission may meet the definition of a QCDR as long as the entity has a signed,  
written agreement that specifically details the relationship and responsibilities of the  
entity with the external organization effective as of September 1 the year prior to the  
year for which the entity seeks to become a QCDR.

• Disclaimer: The information noted with an asterisk (*) is subject to change based upon what is finalized in the CY 2019 Physician Fee Schedule Final  
Rule for the Quality PaymentProgram.



QCDR Definition, Requirements, and  
Expectations

• CMS expects entities without clinical expertise in medicine and quality measure  
development that want to become QCDRs to collaborate or align with entities with  
such expertise. Entities may seek to qualify as another type of third party  
intermediary, such as a qualified registry. Becoming a registry does not require the  
level of measure development expertise that is needed to be a QCDR that develops  
measures.

• Please review the CY2019 Physician Fee Schedule Proposed Rule for the Quality
Payment Program for additional proposals related to QCDRparticipation.



QCDR Definition, Requirements, and  
Expectations

• Please note that QCDRs cannot be owned or managed by an individual, locally-
owned specialty group.

• Clinicians work directly with their chosen QCDR to submit data on the selected  
measures or specialty set of measures they havepicked.

• The QCDR reporting option is different from a Qualified Registry because QCDRs are  
not limited to reporting only MIPS Quality Measures withinMIPS.

• A QCDR may submit a maximum of 30 QCDR developed measures (known as QCDR  
Measures, and previously as non-MIPS measures) for CMS consideration for  
reporting.



QCDR Requirements and Expectations

• Participants: You must have at least 25 participants by January 1, 2019. These participants  

are not required to use the QCDRto report data to CMS,but they must be submitting data  

to the QCDRfor quality improvement. Pleasenote that your system must be implemented  

and able to accept data should a clinician, group or virtual group wish to submit data on  

the approved MIPS Quality Measures and QCDR Measures by January 1,2019.

• Certification Statement: During the data submission period, you must certify that data  

submissions are true, accurate, and complete to the best of your knowledge. If you  

become aware that any submitted information is not true, accurate, and complete, you  

will correct such information promptly; and understand that the knowing omission,  

misrepresentation, or falsification of any submitted information may be punished by  

criminal, civil, or administrative penalties, including fines, civil damages, and/or  

imprisonment.

• Data Submission: You must submit data via a CMS-specified secure method for data  

submission, such as a defined Quality Payment Program data format. Additional  

information regarding data submission methodologies can be found in the Developer Tools  

section of the Resource Library of the Quality Payment Program website: 

https://qpp.cms.gov/developers.

https://qpp.cms.gov/developers


QCDR Requirements and Expectations

• Data Validation Plan: During self-nomination, you must provide information on your  
process for data validation for individual MIPSeligible clinicians, groups and virtual groups  
within a Data ValidationPlan.

• Data Validation Execution Report (DVER): The 2019 DVER must be submitted to CMS by  
May 31, 2020. You must execute your 2019 Data Validation Plan and provide us with the  
results (i.e., Results of the randomized/detailed audits? Were there any calculation issues?  
If so, why did they occur and what was done to remediate?).

• Promoting Interoperabilityor ImprovementActivities do not requirea written report

- However, we encourage QCDRs to utilize auditing processes to ensure the accuracy of  
data submissions under the Promoting Interoperability and Improvement Activities  
performance categories asQCDRswould have certified at the time of submission, that  
all data submitted (across all performance categories) is true, accurate, and complete  
to the best of their knowledge.

• PerformanceCategory FeedbackReports: Provide performance category feedback at least  
four times a year for all MIPS eligibleclinicians.



QCDR Requirements and Expectations  
Data Inaccuracies

• If any data inaccuracies affect more than 3% of your total eligible clinicians, you:
- Will be placed on probation due to your low data quality rating.

- The QCDR qualified posting will be updated for the performance year to indicate you areon  
probation.

• Data inaccuracies that affect more than 5% of your total eligible clinicians may lead to you being  
precluded from participating in the following year.

• The CY 2019 Physician Fee Schedule Proposed Rule* for the Quality Payment Program provides CMS  
the ability to place Qualified Registries or QCDRs on probation for failing to meet certain standards  
and/or participation requirements. These requirements include, but is not limited to the following:

- Support CallAbsences;

- Delinquent Deliverables like the Data Validation Execution Report, Qualified Posting Review and  
Approval, QCDR Measure Specification ReviewResponses;

- Submission of False, Inaccurate or IncompleteData.

• CMS may place the Qualified Registry or QCDR on probation for the current performance year and/or  
the subsequent performance year, asapplicable.

• Qualified Registries or QCDRs that are placed on probation will be required to submit a corrective  
action plan to address any deficiencies or issues and prevent them from recurring. The corrective  
action plan must be received and accepted by us within 14 days from the date of the CMSprobation  
notification. Failure to comply with the probation process may lead to the disqualification for the  
current and/or subsequent performanceyear.

Disclaimer: The information noted with an asterisk (*) is subject to change based upon what is finalized in the CY 2019 Physician Fee Schedule Final Rule for  
the Quality PaymentProgram.



QCDR MEASUREREQUIREMENTS



QCDR MeasureRequirements
• QCDRs must support:

- At least 6 MIPS quality measures which would include:
• at least 1 outcomemeasure
• or at least 1 high-priority measure.

- High-priority measures are defined as:

• Outcome (to include intermediate outcome and patient–reported  
outcome*)

• Appropriate use
• Patient safety
• Efficiency
• Patient experience
• Care coordination
• Opioid-related quality measure*

OR

QCDRs can also meet the measure requirements by supporting a specialty  
measure set.

Disclaimer: The information noted with an asterisk (*) is subject to change based upon what is finalized in the CY 2019 Physician Fee Schedule Final Rulefor
the Quality PaymentProgram.



QCDR MeasureRequirements

• Quality Measures submitted by a QCDR may include measures from one or more of  
the following categories:

- Clinician and Group Consumer Assessment of Healthcare Providers and  
Systems (CAHPS), National Quality Forum (NQF) endorsedmeasures.

- Current 2019 MIPS Quality Measures.

- QCDR Measures developed by boards or specialtysocieties.

- QCDR Measures developed by regional quality collaboratives.

• All QCDR measures must be submitted for consideration during theself-nomination
period, for CMS review and approval for potential inclusion inMIPS.



QCDR Measure ReviewConsiderations

• QCDR Measuresshould:
✓ Be clinically relevant and evidence based (summary of current clinical guidelines).

✓ Be attributable to the eligibleclinician.

✓ Include evidence of a performance gap and/or eligible clinician performancevariation.

✓ Include requests made by CMS during the previous program year (Provisionally Approved  
Measures) or documentation of why the request is not clinically appropriate.

✓ Focus on a quality action instead of documentation.

✓ Focus on an outcome rather than a clinical process.

✓ Preferably fall within clinical workflows so data collection is notburdensome.

✓ Address one or more meaningful measure areas and National Quality Strategy domains.

✓ Be fully developed and not just in the concept developmentphase.
✓ Include accurate measure classification (inverse, risk-adjusted, ratio, proportional,or

continuous variable).

✓ Include proper spelling and grammar throughout thespecification.

✓ If approved for previous performance period, identify changes to the specification.  
Measures that undergo substantive changes will have a new QCDR measure ID assigned.  
Substantive changes alter the intent of the QCDR measure and may impact the  
performance score. In this instance, QCDR measure data would not be comparable  
across performance periods.



QCDR Measure ReviewConsiderations

24

• QCDR Measures shouldNOT:
✓ Duplicate an existing or proposed MIPS QualityMeasure.

✓ Duplicate an existing QCDR measure (unless the new measure is a dramatic improvement  
over the existingmeasure).

✓ Duplicate a retired PQRS measure.

✓ Be topped out: have high, unvarying performance where there is little room forclinician  
improvement.

✓ Split a single or related clinical process or outcome into several QCDR Measures. For  
example: The results of 3 different tests are required for a standard of care. Each test  
should not be a single measure, but all included in one measure.

✓ Have the potential of unintended consequences. For example: the measure disqualifies a  
patient from receiving oxygen therapy or other comfortmeasures.

✓ Focus on the elimination of serious, preventable, and costly medical errors - “Never  
Events”. For example: Surgery performed on the wrong patient.

✓ Be a standard of care with the expectation it is performed consistently (low bar).

✓ Be incidence measures.
✓ Be a rare occurrence.
✓ Lack a quality action.

✓ Have a quality action that is not attributed to the submitting eligible clinician.

✓ Be documentation/check box measures.



Resources

24

• Medicare Program; Revisions to Payment Policies under the Physician Fee Schedule and Other Revisions to  
Part B for CY2019

- https://s3.amazonaws.com/public-inspection.federalregister.gov/2018-14985.pdf

• Overview of the proposed policies for 2019 (Year 3) and compares these policies tothe current 2018 (Year
2) requirements

- https://www.cms.gov/Medicare/Quality-Payment-Program/Resource-Library/2019-QPP-proposed-
rule-fact-sheet.pdf

• Quality Payment ProgramWebsite

- https://qpp.cms.gov/

• Quality Payment Program ResourceLibrary

- https://www.cms.gov/Medicare/Quality-Payment-Program/Resource-Library/Resource-library.html

• 2019 Self Nomination Toolkit for QCDRs and QualifiedRegistries

- https://www.cms.gov/Medicare/Quality-Payment-Program/Resource-Library/2019-Self-Nomination-
Toolkit-for-QCDRs-and-Registries.zip

• Quality Payment Program Developer Documentation

- https://qpp.cms.gov/developers

• Measure Management SystemBlueprint

- https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-
Instruments/MMS/Downloads/Blueprint-130.pdf

https://s3.amazonaws.com/public-inspection.federalregister.gov/2018-14985.pdf
https://www.cms.gov/Medicare/Quality-Payment-Program/Resource-Library/2019-QPP-proposed-rule-fact-sheet.pdf
https://qpp.cms.gov/
https://www.cms.gov/Medicare/Quality-Payment-Program/Resource-Library/Resource-library.html
https://www.cms.gov/Medicare/Quality-Payment-Program/Resource-Library/2019-Self-Nomination-Toolkit-for-QCDRs-and-Registries.zip
https://qpp.cms.gov/developers
https://www.cms.gov/Medicare/Quality-Initiatives-Patient-Assessment-Instruments/MMS/Downloads/Blueprint-130.pdf
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• For Quality Payment Program support, contact  
the Quality Payment Program at 
QPP@cms.hhs.gov

• Or 1-866-288-8292 (Monday-Friday 8AM-8PM ET).
TTY users can call 1-877-715-6222.

mailto:QPP@cms.hhs.gov
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Quality Payment Program

Thank you!
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Moderator:

Kristi Mitchell, Avalere Health

Panelists:

Kathy Blake, American Medical Association

Jack Cronenwett, M2S/Medstreaming

Phil Goodney, Vascular Quality Initiative

Ralph Brindis, American College of Cardiology

Nathan Glusenkamp, American Academy of Orthopaedic Surgeons

Colleen Skau, American Urogynecologic Society

Session III: Quality Improvement and Beneficial Change



AQUIRE QCDR
Colleen T Skau

23 October 2018



AQUIRE: AUGS Urogynecology Quality Registry

• Became a QCDR in 2017

• Built specifically around measures for urogynecologists
• Combination of MIPS and non-MIPS measures, some of which are NQF-endorsed

• Nineteen submission measures and two non-submission QI-only measures

• None of the measures track devices specifically
• One measure considers appropriate use of devices



AQUIRE: AUGS Urogynecology Quality Registry

• Faced challenges common to many QCDRs:
• How to identify the most important/meaningful quality measures, where to get data to develop 

measures, measure testing, etc

• How do providers get data in to the registry? Manual entry vs EHR integration

• How much data is too much to collect?

• Challenges continue as QCDRs grow: measures are topped out
• When physicians reporting a measure are all in the top 98%, can we really use it to improve 

quality?

• CMS eliminates measures that no longer demonstrate a gap

• Measure identification and development is an ongoing process

• Greater focus on outcome, less on process



Urogynecology is a relatively new subspecialty
• Less than 10 years old as a boarded subspecialty

Gynecology: female 

pelvic medicine

-Pelvic organ prolapse

Urology: urinary 

complaints, male and 

female

-Incontinence

Urogynecology: Female 

pelvic medicine and 

reconstructive surgery
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Practice patterns differ between urogyns and 
generalists



Improving quality means harmonization

Gynecology: female 

pelvic medicine

-Pelvic organ prolapse

Urology: urinary 

complaints, male and 
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-Incontinence

Urogynecology: Female 

pelvic medicine and 

reconstructive surgery



Improving quality means harmonization

Gynecology: female 

pelvic medicine

-Pelvic organ prolapse

Urology: urinary 

complaints, male and 

female

-Incontinence

Urogynecology: Female 

pelvic medicine and 

reconstructive surgery Not the goal!



Improving quality means harmonization

Gynecology: female 

pelvic medicine

-Pelvic organ prolapse

Urology: urinary 

complaints, male and 

female

-Incontinence

Urogynecology: Female 

pelvic medicine and 

reconstructive surgery

SUI/UUIHysterectomy



QCDRs: Tool for quality improvement

• Compare providers who are doing the same procedures to each other using the 

same measures

• Benchmark providers against a national standard of those measures

• Identify outliers among all specialty/subspecialties 

• Work with other organizations to produce toolkits that can improve quality broadly
• Example: working with ACOG Council on Patient Safety in Women’s Health Care to develop 

ERAS for hysterectomy patient safety bundle



Quality Improvement /
Beneficial Change:

Value of Routine Feedback
QCDR Opportunities for Registries

Jack L. Cronenwett, MD
Dartmouth-Hitchcock Medical Director

Medical Director Emeritus, SVS VQI
CMO, Medstreaming/M2S



• Mission: To improve the quality, safety, effectiveness 
and cost of vascular health care by collecting and 
exchanging information.

• 3 Components:

– National Registries in a Patient Safety Organization

– Regional Quality Improvement Groups

• Based on Vascular Study Group of New England (2002)

– Web-based data collection - reporting system (M2S) 

Launched by Society for Vascular Surgery 
in 2011



Location of Participating CentersGrowth in Participating Centers

Currently 502 Centers in 46 States + Canada

> 500,000 Procedures Entered
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32%

31%

37%
Academic

Teaching Affiliate

Community

Hospital Types

47%

17%

17%

11%
5% 4%

Physician Specialty Types 

Vascular Surgery Radiology

Cardiology General Surgery

Cardiac Surgery Other

Real World Evidence



How Can a Registry Help Improve Quality?

• Provide feedback to physicians and centers about their 
outcomes and adherence to practice guidelines

– Benchmark within their center, region and nation

– Provide ranking against others to stimulate improvement



• Carotid Endarterectomy (CEA)

– Historical debate about benefit vs risk of protamine to 
reverse heparin anticoagulation at end of procedure

• Might reduce bleeding complications

• Might increase thrombotic complications

– Surgeon practice divided, largely based on training

• Published articles had too few patients to answer question

– VQI: 4,587 CEAs to analyze by 2009

• 46% used protamine, 54% did not, based on surgeon preference

• Reoperation for bleeding, MI, stroke, death recorded

Using Registry Data to Determine Best Practice 
and then Change Physician Behavior

-Stone et al, J Vasc Surg, 2010



Reoperation for Bleeding 

Reduced 3-fold

0

0.5

1

1.5

2

Protamine No
Protamine

P=0.001

0.6%

1.7%

-Stone et al, J Vasc Surg, 2010

1.1%

0.8%

0.2%

0.9%

1.2%

0.3%

0

0.5

1

1.5

MI Stroke Death

Thrombotic Complications

Unchanged

Protamine Effect During CEA

P=ns



Protamine use 
rapidly increased 
from 46% to 61% 
(P<.001) after 
publication of its 
benefits and 
feedback to surgeons

Protamine Publication and Feedback to Surgeons

Publication of Protamine Data and Feedback to VQI Surgeons

http://files.abstractsonline.com/CTRL/36/B/529/115/614/45C/FBA/A62/416/E18/F22/B9/g39_1.gif


Increased Protamine → Reduced Bleeding after CEA

1.2%

0.6%

0.0%

0.2%

0.4%

0.6%

0.8%
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Re-operation for Bleeding

P=.003

46%

61%
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P<.001



81% Both
75% AP 
68% Statin 
55% None 

P<0.001 SE < 0.1

Years

26% Absolute improvement in 5-
year survival when patients are 

discharged on AP & Statin

Registry Learning Can Drive Quality Improvement

-De Martino et al, J Vasc Surg, 2015

50,000 Patients undergoing 
major arterial procedures:



Variation in % Patients Discharged on Anti-
Platelet and Statin after Arterial Treatment

VQI Centers

VQI Mean = 76%
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National QI Project Initiated: 
Feedback to Individual Physicians 

National Quality Improvement Project:
Improving Antiplatelet/Statin Rx at Discharge 
after Arterial Treatment in all VQI Centers

77%

87%



• Ideal scenario for QCDR reporting

– Data needed to calculate quality measures are already 
entered into the registry, so no extra data entry required

– Registry captures outcome data, plus additional data 
needed for risk adjustment (not available in claims)

– Benchmarking is a key component of quality improvement 
registries, so benchmarking for QCDR measures should be 
straightforward and powered sufficiently

QCDR Opportunities for Specialty Registries



• Ideal scenario for QCDR reporting

– Data needed to calculate quality measures are already 
entered into the registry, so no extra data entry required

– Registry captures outcome data, plus additional data 
needed for risk adjustment (not available in claims)

– Benchmarking is a key component of quality improvement 
registries, so benchmarking for QCDR measures should be 
straightforward and powered sufficiently

• BUT, most specialty registries that have created QCDRs 
have had very low participation by physicians

QCDR Opportunities for Specialty Registries



Year N PQRS 
Measures

N  QCDR 
Measures

N  Total 
Measures

2010 4 - 4

2011 5 - 5

2012 9 - 9

2013 8 - 8

2014 9 - 9

2015 8 15 23

2016 11 15 26

2017 12 16 28

VQI M2S QCDR Measures

PQRS:  11 Sponsored by SVS,
9 Outcome Measures

QCDR:  16 Measures,
9 Outcome, with late 
outcome assessed > 9 mo
after the procedure  

Appropriateness measured by late outcome 
in good risk patients to include patient 
selection as well as procedure outcome



Year N PQRS 
Measures

N  QCDR 
Measures

N  Total 
Measures

N  Participating 
Physicians

N Physicians 
in VQI

% Physician 
Participation

2010 4 - 4 18 384 4.7%

2011 5 - 5 24 451 5.3%

2012 9 - 9 35 917 3.8%

2013 8 - 8 85 1322 6.4%

2014 9 - 9 63 1830 3.4%

2015 8 15 23 42 2138 2.0%

2016 11 15 26 61 2635 2.3%

2017 12 16 28 52 2759 1.9%

VQI M2S QCDR Participation

Less than 2% of VQI members participated in VQI QCDR in 2017.  

WHY?



• Most academic medical centers and multi-specialty groups with a singe 
tax identification number (TIN) participate as in MIPS a “group.”

– Typically choose primary care measures

– 182 available (48 high priority, 24 outcome)

• Medical specialties have far fewer measures

• Thus, most physicians in a large group do not submit any quality 
measures, but rather are evaluated based on the performance of a few 
physicians in their TIN

QCDR Challenge for Specialty Registries



• With small number of participants, the QCDR measures cannot be 
benchmarked, so they have lower total point value, even if outcomes are 
excellent

– Registries have ample data to benchmark based on all non-participating 
physicians

– Vicious circle, hard to recruit more participants without ability to maximize 
measure value with benchmarking

– No MIPS incentive for specialty physicians in large groups to participate in 
registry based QCDRs

QCDR Challenge for Specialty Registries



• To assess quality of all physicians, require individual 
reporting, or small groups of the same specialty

• Allow registry-based QCDRs to report national data to 
be used for benchmarking participants, so they can 
optimize their point values with good outcomes

• Provide quality points in MIPS to physicians for 
meaningful participation in accredited quality 
improvement initiatives, with required criteria for 
“meaningful” and “accredited” set by CMS            

• Convene meeting of registry-based QCDRs and CMS

QCDR Suggestions



Breakout Sessions on Quality Improvement and Beneficial Change

Can better VISION give use
clearer costs and outcomes?

(Vascular Implant Surveillance & Interventional Outcomes Network) 

Philip P. Goodney, MD, MS

Society for Vascular Surgery Patient Safety Organization

Art Sedrakyan, MD PhD

MDEpiNet/FDA,  Weill Cornell Medical Center
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• To describe the goals of VISION in improving quality 
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• To share recent examples of quality measurement in 
vascular care, including device-specific outcomes

• To outline the potential use of this RWE in quality 
improvement

Goals
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vascular care, including device-specific outcomes

• To outline the potential use of this RWE in quality 
improvement

Goals



• For Patients Facing 
AAA Repair: 

High Quality 
Endovascular Repair 
(EVAR)

1. Surveillance After 
Implantation
2. Long-term 
Outcomes
3. Cost



• For Patients Facing 
AAA Repair: 

High Quality 
Endovascular Repair 
(EVAR)

1. Surveillance After 
Implantation
2. Long-term 
Outcomes
3. Cost

Claims-based linkages 
using validated algorithms 

have allowed VISION to 
provide unique insight into 

these outcomes



• To describe the goals of VISION in improving quality 
in vascular care

• To share recent examples of quality measurement in 
vascular care, including device-specific outcomes

• To outline the potential use of this RWE in quality 
improvement

Goals



Cohort for Analysis

• 9,725 patients treated with EVAR for abdominal 
aortic aneurysm

• Medicare claims and Registry Data available on:
• Surveillance
• Reintervention
• Cost



Goals

97%
87%

70%
67%

2%
11%

14%
18%

14% 15%

0%
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30%

40%

50%
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80%

90%

100%

60 Days After EVAR 15 Months After
EVAR

2 Years After EVAR Three Years After
EVAR

Surveillence Failures After EVAR

Alive with current screening Died Censored Alive with failed screening



Manuf. B

Manuf. A

Years After EVAR

VISION: Device-Specific Data
Long-Term Re-Intervention Free Survival, by Manufacturer

Proportion

Surviving



VISION: EVAR Costs, by complications status



VISION: EVAR Costs, by Endograft Manufacturer
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• To describe the goals of VISION in improving quality 
in vascular care

• To share recent examples of quality measurement in 
vascular care, including device-specific outcomes

• To outline the potential use of this RWE in quality 
improvement

Goals



VISION: Center-Specific Re-Intervention Reporting



VISION: Center-Specific Re-Intervention Reporting

Practice-Changing 
Opportunity for RWE-

driven feedback to 
surgeons and hospitals



• To describe the goals of VISION in improving quality 
in vascular care

• To share recent examples of quality measurement in 
vascular care, including device-specific outcomes

• To outline the potential use of this RWE in quality 
improvement

Goals



VQI-Based  

VISION

FDA and other  
Stakeholders

Including
Patients

Link to PCORI  
CDRN

Inter-National
Registries

Link to  
Medicare,  

Commercial  
Claims and All-
Payer NY Data

Device  
Companies for  

PAS and  
Surveillance
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• Department of Surgery, 
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• The Dartmouth Institute  

• The VA Outcomes Group

• Vascular Quality Initiative Team
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• PCORI Patient Partners

• Addi Faerber, PhD

• A. James O’Malley, PhD

• Art Sedrakyan

• Courtney Baird

• Danica Maribac-Danic
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2018 MDEpiNet Annual Meeting:

Building Collaboratives without Borders

Quality Improvement/Beneficial Change

NCDR QCDR Experience
Value of Routine Feedback & Assessment of Devices and Providers

Ralph Brindis, MD, MPH, MACC
Senior Medical Officer , ACC-NCDR

MDEpiNET Annual Meeting
October 23, 2018



Merit-Based Incentive Payment System 
(MIPS)

Quality
60%

Advancing Care Information
• Security Risk Analysis

• E-Prescribing

• Provide Patient Access

• Send Summary of Care

• Request/Accept Summary

of Care

• Bonus: Registry Reporting

Clinical Practice 
Improvement

• Expanded Practice Access

• Population Management

• Care Coordination

• Beneficiary Engagement

• Patient Safety 

• Practice Assessment (ex. MOC)

• Patient-Centered Medical Home or specialty 

APM

Quality
•Most PQRS measures

•QCDR (non-MIPS) measures

Bonus for

“High-priority measures”:

Outcomes, appropriate use, 

patient safety, efficiency, 

patient experience, 

care coordination



CV Measures for MIPS



Qualified Clinical Data Registry (QCDR)

What?

•QCDR is a CMS-approved 
entity that has self-nominated 
and successfully completed a 
qualification process to 
determine whether the entity 
may collect medical or clinical 
data for the purpose of patient 
and disease tracking to foster 
improvement in the quality of 
care provided to patients

•Able to participate in test 
submissions

•Ability to report on measures 
developed by the QCDR that 
may be more applicable

Who?

• Professional Societies

• Has expanded to

•EHR companies    (i.e., Practice 
Fusion QCDR)

•For-profit companies (i.e., Able 
Health, AcmeWare)

Why?

• Clinicians are required to 
participate in MIPS if they bill 
services under Medicare Part B

• Use QCDR to fulfil those 
requirements & reduces burden 
on billing and reporting staff 

•Exclusions based on volume, first year 
participants



Individual Clinicians and Practice-Level Reporting

Clinicians can report via two methods:
1. Individual

2. Group (GPRO)

Encounters are submitted for each group or 
provider under each TIN they bill to

TIN Strategy Matters!
Organizations can choose to report all providers 
under 1 TIN or may want multiple TINs to separate 
providers based on performance or provider type.

Reporting Method

Individual

payment 
adjustment based 

on individual 
performance

Group (GPRO) 
(2+)

payment 
adjustment based 

on the group's 
performance

Challenge for

Hospital based

Registries



QCDR Program and Functional Requirements

Program Requirements

• Report on 6 measures

• Submit data on at least 60 percent 

of their patient population over the 

reporting year.

• Provide consent to QCDR to submit 

on provider/practices behalf

• The data submitted to CMS via a 

QCDR covers quality measures 

across multiple payers and are not 

limited to Medicare beneficiaries.

Functional Requirements

• Ability to attribute a provider and 

subsequent encounter to a single TIN

• Ability to provide performance data 

back to participants 4 times a year

• Collect consent from all parties and 

maintain documentation for up to 10 

years



ACC CathPCI Registry QCDR Experience

2015 Application Process 
(2016 QCDR RY)

•13 measures submitted for approval
• 12 measures approved*

2016 Application Process 
(2017 QCDR RY)

•15 measures submitted for approval
• 8 measures approved** 

2017 Application Process 
(2018 QCDR RY)

•8 measures submitted
• 3 outcome and 5 process measures

•CMS rejected 5 measures, disqualifying CathPCI as QCDR
• Reasons for rejection included: not enough variability in performance, measures 

deemed ‘topped out’ with little room  for additional improvementQCDR RY: Reporting year for 

patient data that is submitted in 

first quarter of next year

*2015 requirement: 9 measures across 3 NQS domains and report on at least 2 outcomes.

**2016/2017 requirement: 6 measures, 1 outcome or high-priority



Challenges for CathPCI QCDR
O

p
e

ra
ti

o
n

a
l CathPCI Registry does not 

store/maintain practice TINs

Some providers are billing 
individual encounters across 
multiple TINs 

•Difficult to link those 
encounters by TIN

QPP submission for 2017 
reporting year are due in March 
2018.

•Since CathPCI Registry 
dashboards are refreshed 4 
weeks after the end of the 
quarter, Q4 data would not be 
available in time for 
submission.

C
M

S

Patient reporting threshold 
requirement based on Part B 
FFS, whereas patients in 
CathPCI Registry are Part A 
hospital services. 

Tight timelines for QCDR self-
nomination and measure review

Measurement challenges

•Applying ‘topped out’ standard 
for measures without 
historical benchmark

•Last minute measure 
specification requests



PINNACLE and the Diabetes Collaborative 
Registry QCDR Experience

Highlights

• Providing a free solution for outpatient 

providers to report since 2008.

• Currently reporting measures on Heart 

Failure, Coronary Artery Disease, 

Diabetes, and Afib

• Submitting data on behalf of General 

Cardiologists, Electrophysiologists, and 

Interventionalists

– Also submitting other specialties such 

as Family Medicine and  Endocrinology

– NPs, CNS, PA, RNs

Process Overview

FIGmd extracts 
data from EHR

FIGmd 
calculates 

performance 

Providers select 
measures to 

report

ACC conducts 
validation 

checks

Provider 
consents to 

submit

ACC submits 
data



PINNACLE and the Diabetes Collaborative 
Registry QCDR Experience

Cardiovascular	
Disease	

52%	

Interven onal	
Cardiology	

17%	

Internal	
Medicine	

8%	 Cardiac	
Electrophysiology	

8%	

Endocrinology,	
Diabetes	&	
Metabolism	

3%	

Family	
Medicine	

5%	

Medical	(PA)	
2%	

Acute	Care	(NP,CNS)	
2%	

Adult	Health	(NP,	
CNS)	
3%	

Other	
7%	

2017 Provider Breakdown

Why decrease?

Practice need for

non CV MD reporting

strategies?



PINNACLE and the Diabetes Collaborative 
Registry QCDR Experience

Member Benefit

• Meets member’s need for a solution to 

help with MACRA

– Free and easy QPP solution

• Participants can track measures that 

effect their reimbursement

• Manage submission of measure data 

as well as other  MIPS components 

using one interface

• Dedicated staff to support practices

Quality Improvement

• Rapid delivery of updated guideline-

based measures

– QCDR measures vs MIPS measures

• Quality Improvement

• Promotes greater practice engagement

• CMS Reporting for QPP drives enrollment



PINNACLE Registry QI Example



PINNACLE and the Diabetes Collaborative 
Registry QCDR Challenges

O
p

e
ra

ti
o

n
a

l Mapping issues with EPIC 
and cloud-based EHRs 

shrinks the pool of 
potentially eligible practices

Guideline updates and 
QCDR nomination process 

operate on separate 
timelines

C
M

S CMS continues to challenge 
ACC on measure 
harmonization

Tight timelines for self-
nomination and measure 

review

Knowledge gaps among 
CMS Support Staff (mainly 

contractors)



Patient Navigator Program: Focus MI Goals

Develop 
compendium of 
best Practices

Improve MI 
transitions of care 

in inpatient and 
outpatient settings

Decrease MI 
readmission 

rates



Reduce the Risk: PCI Bleed Quality Campaign

Motivating 
widespread adoption 

of evidence-based 
practices to improve 

quality of care

Improve bleeding 
rates and decrease 
variances in data

Decreasing 
Bleeding 

Rates



CathPCI Bleeding Risk Calculator

What is it? 

•Helps assess the individualized patient 

risk of experiencing a bleeding event 

associated with a PCI procedure. 

•Clinicians can compare individual 

patient risk to the national average 

based on data from the CathPCI 

Registry®.

Where can I find it? 

•Available for smartphones, tablets, and computers

•Download from the iTunes or GooglePlay App 

stores by searching “acc cathpci risk”
•Or go to tools.acc.org/CathPCIBleedRisk

For more information on ACC’s complete family of mobile apps: http://www.acc.org/tools-and-practice-support/mobile-resources. 



Participating Hospitals

140 CathPCI Registry 

Hospitals have Opted In

64 Chest Pain–MI 

Registry Hospitals have 

Opted In 



ACTION AMI Chest Pain Registry Dashboard



Summary
• Over the years CMS programs have significantly evolved, while NCDR has been able 

to maintain QCDR status over time, frequency of changes present resource 

challenges – takes significant NCDR operational and IT resources

– not unique to NCDR 

• There are many different ways that providers and practices can report. Although QPP 

is a physician based program, for inpatient QCDRs, practice decisions may override 

physician preferences. 

• Potential competition from QPP portal, ACOs, and movement towards APMs could 

make QCDR less attractive

– CMS is exploring the use of QCDR measures for APMs

• Increasing competition within Cardiology and Diabetes space for CMS approved 

options



Summary

• QCDR use is recognized under other MIPS categories

• 14 QCDR related activates under Improvement Activities/Promoting Interoperability (ACI)

• Among PINNACLE/Diabetes participants, ability to report for MIPS has been 

noted as a key benefit

• Among PINNACLE/Diabetes participants, QCDR and public 

reporting of data are a significant driver for practices to engage 

in actual quality improvement via ACC’s QI portfolio
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Christina Mack, PhD, MSPH

Sr. Director, Epidemiology and Clinical Outcomes

Head, Injury Surveillance and Analytics

How do we make electronic health 

records work for us?

Lessons learned from professional 

sports



379

➢ Does game schedule have an impact on injury? 

➢ Have rule changes decreased injuries? 

➢ Is there a higher rate of injury on artificial surface compared to natural 

grass? 

➢ How much time will my injured player be out? What can I do to get him 

back in the game faster?
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EHR-driven evidence in orthopedics: Lessons from sports

US National Football League (NFL) 

Reference: http://espn.go.com/nba/story/_/id/16009403/cutting-edge-injury-prediction-prevention

US National Basketball Association (NBA)



381

EHR-driven evidence in orthopedics: Strong research foundation

Data queries and continuous 

collaboration with Medical 

Staff

IQVIA

Player sustains 

injury

Medical staff 

enters injury 

in EHR

• Injuries

• Illnesses

• Surgery

• Treatment

• Medication

Electronic Health Record

• Game schedule 

• Player status and participation

• Minutes played

Game Statistics

• Distance traveled

• Time traveled

• Time zones traveled

• Direction traveled

Team Travel

• Average and maximum speed

• Acceleration/deceleration

• Distance run

• Physical load

• Mechanical load

• Walking, running, jogging, sprinting load

Optical Player Tracking

Research and 

Analytics

Characteristics and creation of EHR:

➢ Centralized system across all teams

➢ Tailored to therapeutic area and sports setting

➢ Design input from researchers – collect the right 

data in the right way

➢ Linked to imaging with ability to add treatment 

from outside providers

➢ Ability to perform data quality checks and audits

➢ Direct communication and feedback 

mechanism to medical staff

➢ Linkable to other sources

• Real-time monitoring of incidence, trends

• Rapid-turnaround responses to in-

season events 

• In-depth research investigations to 

evaluate interventions

Analytics
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EHR-driven evidence in orthopedics: Enriched study model

Data queries and continuous 

collaboration with Athletic 

Trainers to update entries

IQVIA

Player sustains 

injury

Medical staff 

enters injury 

in EHR

• Injuries

• Illnesses

• Surgery

• Treatment

• Medication

Electronic Health Record

• Game schedule 

• Player status and participation

• Minutes played

• Team travel time/distance

• Timezone changes

Game/Team Statistics

• Distance traveled

• Time traveled

• Time zones traveled

• Direction traveled

Team Travel

• Optical tracking data: Speed, distance, 

accelerations/decelerations, physical 

and mechanical load

• Playing surface: Artifical/Natural Turf

• Weather conditions 

• Equipment

Specific Exposures

Research and 

Analytics

Mack, Herzog, Dreyer et al. EHR-driven Evidence for Health and Wellness 
Research: Lessons from the NBA. Pharmacoepidemiol Drug Saf 2018; 27 
(2):329-330.

• Real-time monitoring of incidence, trends

• Rapid-turnaround responses to in-

season events 

• In-depth research investigations to 

evaluate interventions

Analytics
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The challenges in sports are similar to clinical settings

CHALLENGES

• Standardized, consistent use of EHR across 30+ 

independent medical teams

• Ensuring complete reporting and avoiding missing 

reports and missing data

• Difficulty of comprehensively capturing all nuances 

of injuries, care and decision-making within an EHR

• Burden of data entry on busy healthcare providers

• Maintaining engagement in data collection and data 

quality processes

• Technical glitches: small changes to backend of 

EMR can have odd, unexpected downstream 

effects

SOLUTIONS

EHR
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The challenges in sports are similar to clinical settings

CHALLENGES

• Standardized, consistent use of EHR across 30+ 

independent medical teams

• Ensuring complete reporting and avoiding missing 

reports and missing data

• Difficulty of comprehensively capturing all nuances 

of injuries, care and decision-making within an EHR

• Burden of data entry on busy healthcare providers

• Maintaining engagement in data collection and data 

quality processes

• Technical glitches: small changes to backend of 

EMR can have odd, unexpected downstream 

effects

SOLUTIONS

• Clear and uniform reporting guidance for data entry 

• Review of variables including clear, documented operational 

definitions

• Strong data quality processes

• Improvements to technical interface to reduce data entry burden

• Individualized data reports provided to each team’s medical staff

• Regular trainings, guidance documentation, presentation of 

research results

• Proactively monitoring of technical processes, e.g., ensure data 

transfers happen, patient transfer do not result in duplicates or 

deletions of person or injury; stay informed of behind-the-scenes 

changes
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EHR-specific Data Quality and Reporter Guidance Activities

DATA QUALITY

• Audit against external data sources; in this case, team IR listings 

and public reports

• Continuously updated, detailed data dictionary 

• Cross-check data fields to ensure accuracy and consistency

• Prospective logic checks: automated based on findings during 

analytics and manual checks tailored to specific research 
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EHR-specific Data Quality and Reporter Guidance Activities

DATA QUALITY

• Audit against external data sources; in this case, team IR listings 

and public reports

• Continuously updated, detailed data dictionary 

• Cross-check data fields to ensure accuracy and consistency

• Prospective logic checks: automated based on findings during 

analytics and manual checks tailored to specific research 

• Query reporters and share findings of data quality processes to 

data collectors for review and update, as needed

• Re-train data collectors or modify processes regularly and as 

needed to standardize practices 

• Address consistent “pain points”

• Disseminate research findings to those engaged in data entry
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• The quality of data element population (e.g., whether 

abstracted from a verifiable source to assess 

transcription errors or automatically populated through a 

data extraction algorithm)

• Adherence to source verification procedures and 

data collection and recording procedures for 

completeness and consistency

• Data consistency across sites and over time

• Completeness (i.e., minimized missing or out of range 

values) of data necessary for specified analyses, including 

adjustment for confounding 

• Evaluation of on-going training programs for data 

collection and use of data dictionaries at participating sites

• Evaluation of site and data monitoring practices

• Use of data quality audit programs

Since evaluation of RWD sources may not always permit specific line item source verification, important factors 
for consideration include: 

FDA Guidance for Data Assurance and Quality Control
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Does Thursday night football cause injury? 

Mack CD, Herzog MM, DiFiori JP, Meisel PL, Dreyer NA. A Second Look at NBA Game Schedules: Response to 

Teramoto et al. Journal of Science and Medicine in Sport. Available online 29 July 2017, ISSN 1440-2440

Timely, robust answers to important and practical questions 

Do back-to-back NBA games increase 
injuries? 

Incidence Rate Ratio 

examining injuries in game 

2 of NBA back-to-backs: 

0.98 (0.7,1.3)

Golic & Wingo. Research Shows NFL Injury Rate Lower on Thursday Night. ESPN website. 

http://www.espn.com/video/clip?id=21710670. December 8. 2017. Accessed January 2, 2018.

NFL. Play Smart. Play Safe. 2017 Injury Data. www.playsmartplaysafe.com/newsroom/reports

http://www.playsmartplaysafe.com/newsroom/reports
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Timely, robust answers to important and practical questions 

Real-time understanding of incidence and trends
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Contact Information

Christina DeFilippo Mack, PhD MSPH 

Senior Director, Epidemiology and Clinical Outcomes

Head, Injury Surveillance and Analytics

IQVIA Real-World & Analytic Solutions

Adjunct Assistant Professor, Epidemiology 

UNC-Chapel Hill

Christina.Mack@iqvia.com

Disclosures

• Full-time employee of IQVIA, where we conduct research for pharmaceutical / medical 

device companies and professional sports organizations. Stockholder in IQVIA and AZ.

• Work referred to was funded in part by NBA and NFL 
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Data linkages

Jialin Mao

Weill Cornell Medicine
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Vision for data linkage

Device registry
• Device attributes
• Clinical information
• Short-term follow up

Administrative/EHR data
• Long-term follow up
• Cross-institution follow-up
• Additional procedures/medication
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Vision for data linkage

Index procedure

Registry data

Short-term 

Registry + 
Administrative data

Long-term 
Administrative 

data
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Prior effort

Heart failure 
registry data Medicare data
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Pioneering study within CRN
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Indirect Linkage Method

Linkage with indirect identifiers: 
– Patients’ year and month of birth
– Sex; 
– Zip code;
– Procedure date and site;
– Hospital id

Remove zip code

Flexibility for procedure date

Leave out sex or month of birth

Step 1: Link with all variables

Step 2: Omit zip code

Step 3-4: Use flexible procedure date

Step 5-6: Omit sex or month of birth

Duplicate matches will be excluded
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Ongoing work – AJRR-SPARCS & AJRR-Medicare

Indirect Identifiers

Linkage rate
Hip: 94% 

Knee: 90%

Linkage rate
Hip: 83% 

Knee: 81%
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Ongoing work – AJRR-SPARCS linkage validation

Sequential matching algorithm for indirect matching and cases matched between AJRR and SPARCS.

Matching algorithm Matching (Total records=4063)

Facility 

ID

year of 

birth

month 

of 

birth

sex
procedure 

date
zip

Matched 

cases

Cumulative 

cases 

matched

% AJRR 

cases 

matched

% 

correctly 

matched

Step 1 x x x x x x 2666 2666 65.62% >99.9%

Step 2 x x x x x 1033 3699 91.04% >99.9%

Step 3 x x x x (+/-1) 24 3723 91.63% >99.9%

Step 4 x x x x (+/-3)

16 3739 92.03% >99.9%Step 5 x x x x

Step 6 x x x x
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Ongoing work – VQI-SPARCS and VQI-CDRN

Linkage rate
EVAR: 96%
OAR: 92%

Linkage rate
Vary by hospital

60% ~ 94%

Indirect Identifiers
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Upcoming work – VQI-SPARCS and VQI-CDRN

Direct + Indirect linkage
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Upcoming work – AHSQC registry-SPARCS

Indirect linkage
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Potential development

Indirect
identifiers

Indirect
identifiers
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Overview

• Defining Active Surveillance and “Automated” 
Surveillance.

• Two Examples of Automated Surveillance of 
Cardiovascular Registries. 

• Challenges, Methodologic Choices and Lessons 
Learned



• The term “Active Surveillance” implies differing monitoring 
strategies to different stakeholders.

• CDRH:  Non-research efforts that are part of routine post-market 
vigilance programs for specific (typically high-risk) medical devices. 

• Industry:  Exploratory, non-research, post-market, device performance 
monitoring.

• Academic:  Prospective, pre-specified, risk-adjusted, time-limited 
analysis of RWE. 

• Key attributes of medical device Active Surveillance

• Timely:  Primary goal is to assess device performance in time frame that 
permits appropriate action (by manufacturer, clinicians, and regulators).  

• Repeated Assessments:   Minimize delay in identifying safety signal, or 
absence of signal. 

• Methodologically Appropriate:  Appropriate risk adjustment, comparators 
and signal thresholds.   Minimize Type II error (false alarms) without missing 
opportunities to detect real issues.

Defining Active Surveillance 



• Automated Surveillance extends Active Surveillance by leveraging 
software tools to support the pre-specified, repeated evaluations of an 
accruing dataset.  

• Automated Surveillance enables:  

• Near real-time, prospective, evaluation of accruing experience  

• Simultaneous monitoring of multiple devices and outcomes

• Application of robust data security protocols for remote data monitoring.

Defining “Automated”  Surveillance 

Retrospective, 
Single Study

Device 
Performance 

Evaluation

Real Time, 
Routine, 

Continuous 
Device 

Performance 
MonitoringRetrospective, 

Sequential
Study

Accruing Data, 
Sequential 

Study

Accruing Data, 
Near Real-Time

Sequential 
Study

Accruing Data, 
Near Real-Time 

Sequential, 
Programmed

Active 

Surveillance

Automated 

Surveillance

Inexorable progression toward real-time, high quality RWE availability as EHR, Registry/CRN 

and Informatics technologies mature. 
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Learned
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CathPCI DELTA Study: 
Patient Flow Diagram

Source:   Resnic FS, Majithia A, et al.   NEJM   Jan. 2017
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CathPCI DELTA Study:  Primary Analysis
Mynx VCD was associated with a 59% increased risk of vascular complications 

as compared with alternative VCD.  Signal apparent within 9 months.

Source:   Resnic FS, Majithia A, et al.   NEJM  Jan. 2017



Pre-specified subgroup analysis was performed for high risk subgroups including: 
women, the age>70 and patients with diabetes. 

Female Patients Age > 70yr

Diabetic Patients

CathPCI DELTA Study Results :
High Risk Populations

Source:   Resnic FS, Majithia A, et al.   NEJM 2017 
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CathPCI DELTA: Falsification Hypothesis

Source:   Resnic FS et al.   NEJM  Jan. 2017 (Supplementary Appendix)
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ICD Registry DELTA Study: 
Patient Flow Diagram

ICD Registry DELTA Pilot Study – Preliminary Results

All ICD Registry Cases
(4/11 – 12/16)  
n =1,746,048

Exclude Non-High Energy 
Leads  

n =1,115,200

Hi-Energy Leads
n = 630,847

Index Case Exclusions:
Previous ICD:                  47,088
Non-initial Implant:       18,712
Implanted <4/2011:    188,639
Duplicate Record:               933

Total Excluded:            255,372 

Follow-Up Case Exclusions:  
Index Case :                  375,475
Duplicate Records:             933
No Lead Failure:           206,091
Non-HE Lead:                  44,770

Total Excluded:             627,269

Index Lead Implants
n =375,475

Subsequent Lead 
Procedures

n =3,578

Lead “A” Implants
n =145,827

Alternative Lead Implants
n =229,206

1:1
PM
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Per-Protocol Preliminary Results:  ICD Lead “A”
Propensity matching successfully matched 145,787 ICD Lead “A” implants (99.9%) 

to patients receiving alternative high energy ICD leads.   Standardized differences all 

<10% indicating adequate balance of covariates.  

ICD Registry DELTA Pilot Study – Preliminary Results
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Per-Protocol Preliminary Results:  ICD Lead “A”
Freedom from Lead Revision for Failure

Freedom from lead revision for lead failure, initial look at September 30, 2012, with 

survival probability between ICD Lead “A” (99.0%) and comparator leads (98.8%) at 

1 ½ years follow up (log-rank p=0.0007). 

ICD Registry DELTA Pilot Study – Preliminary Results
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Per-Protocol Preliminary Results:  ICD Lead “A”
Freedom from Lead Revision for Failure

Freedom from lead revision for lead failure, second look at March 31, 2014, with 

survival probability between ICD Lead “A” (99.0%) and comparator leads (98.7%) at 

3 years follow up (log-rank p=0.0000). 

ICD Registry DELTA Pilot Study – Preliminary Results
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Per-Protocol Preliminary Results:  ICD Lead “A”
Freedom from Lead Revision for Failure

Freedom from lead revision for lead failure, with survival probability between ICD 

Lead “A” (98.9%) and comparator leads (98.5%) at 5 years follow up (log-rank 

p=0.0000).  

ICD Registry DELTA Pilot Study – Preliminary Results
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As a falsification analysis, the freedom from generator change due to upgrade was 

similar between Lead “A” (99.0%) and comparator leads (99.1%) at 5 yrs.   In the 

survival graph, the control group is generally superimposed on the Lead “A”  

patients.  

Per-Protocol Falsification Results:  ICD Lead “A”
Freedom from ICD Generator Upgrade

ICD Registry DELTA Pilot Study – Preliminary Results
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• Multiple options, each with inherent limitations:  

• Risk-adjusted performance compared with OPC –
questions of validity of OPC

• Risk-adjusted performance compared with historical 
performance of alternative therapeutic option - issues 
around learning impacts and secular treatment  trends.

• Direct device-device (or product group) comparisons 
(propensity matched or adjusted) – significant 
stakeholder sensitivity.

• Guiding Principle:   Select comparator to maximize validity 
within limitations of stakeholder sensitivity/tolerance.  

Methodologic Challenge:  Selecting Comparators
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Methodologic Challenge:  Selecting Methods

• Multiple options for analyzing serial outcomes data using 
surveillance framework:  

• Propensity matched analysis – robust, addresses 
confounding, most interpretable.                             
Weaknesses:  truly novel technology, multiple comparisons, 
treatment selection biases, sample loss.

• Propensity adjusted analysis – robust, addresses 
confounding, maximizes sample.                              
Weaknesses: interpretability, multiple comparisons.

• Sequential Testing (CSUM, SPRT, etc) – indefinite 
surveillance, address multiple comparison, generalizable.          
Weaknesses:  interpretability, risk adjustment

• Guiding Principle:   Maximize interpretability while minimizing 
risk of confounding.  
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• Selecting appropriate thresholds for triggering additional 
exploration/action is critical.  Must be part of written 
protocol, endorsed by all prior to start of data analysis.  

• Recommended:   Select clinically meaningful difference in 
performance.    

• Can differ based on outcome studied:  Small differences 
in mortality with  larger differences tolerated with less 
serious outcomes.   

• Select alpha (false-positive rate) based on seriousness of 
outcome.   Acceptable to be different from 0.05. 

• Example:  ICD Lead failure: absolute difference ≥ 10% than 
comparator lead at 1-year, α=0.05.    Death alerts at ≥ 5% 
absolute difference, α=0.10. 

Methodologic Challenge:  Alert Thresholds



Conclusions

• Automated surveillance offers ability to monitor the 
performance, simultaneously, in near real-time, of 
many [ devices : outcomes ] using growing RWE clinical 
data repositories.  

• DELTA is one example of an active surveillance software 
system that has demonstrated the capability to identify 
low frequency safety signals early in the device 
lifecycle. 

• Numerous methodologic challenges and choices.  
Prioritize stakeholder engagement, transparency, 
interpretability and minimization of confounding/bias.   



The DELTA Platform

DELTA supports multiple statistical methods and encourages 
collaboration through fully open software architecture. 

• Multivariate Risk Adjustment

• Propensity Match

• Survival Methods

• Sequential Probability Ratio Testing

• Alpha spending correction

• Automated Variable Selection (Lasso) 

• Scheduled Analyses

• Data Visualization Tools

Current Release

• Signal Exploration Tools (drill-down)

• OMOP enabled CDM

• Study Configuration “Wizards”

• Distributed Analysis

Under Development

Live Demo:  https://CERIdemo.lahey.org/DELTA3

Download:   https://bitbucket.org/CERI-Lahey/delta3/downloads/



Thank You

Lahey Clinic Medical Center

Frederic S. Resnic, MD, MSc

Susan Robbins, BS

Henry Ssemaganda, MD, MSc

Arjun Majithia, MD

Marek Mizracki, MSc 

Vanderbilt University VAMC

Michael Matheny, MD MSc MPH

Dax Westerman, MSc

For more information please contact:   
Frederic S. Resnic, MD MSc
frederic.resnic@lahey.org



• Four principle methodologic limitations must be 
addressed for every prospective, active surveillance 
study:  

• Limitations inherent to observational studies

• Data quality and completeness

• Adequacy of risk-adjustment and comparison 
(particularly residual confounding and learning)

• Risk of “False alarms” (Type II error) and data 
mining.

Limitations of Active Surveillance

• Written protocol prior to study 
initiation.

• Acknowledge need for cautious 
Interpretation of any signals• Pre-specify missing data strategy 

(simple, multivariate normal 
imputation). 

• Protocol includes description and 
limitations of dataset. 

• Written Protocol with detailed 
analytic plan.

• Selection of risk-adjustment approach 
based on questions asked and data 
quality. 

• Pre-specified, sensitivity, subset and 
subgroup analyses

• Falsification hypothesis analysis

• Written protocol prior to study 
initiation.

• Publish protocol; register study on 
ClinicalTrials.gov

• Formal adjustment plan for multiple 
comparisons

• Pre-specified interim analysis schedule



• Additional, non-methodologic challenges:

• Data ownership and security policies 

• Ensuring broad stakeholder engagement

• Pre-determined signal communication policies

• Pre-defined publication/data use policies

Limitations of Active Surveillance

• Written Data Use Agreement

• Secure data analysis protocol.

• Analytic system dynamic user logging
• Establish study steering committee w/ 

representation from industry, public 
health and academia. 

• Written protocol finalized before first 
“look”

• Written Protocol with signal 
communication plan.

• Differentiate high risk signals, and 
include specific communication and 
escalation plan. 

• Include timeline for all communications.
• Study steering committee approves 

written analysis dissemination plan prior 
to 1st interim analysis.  
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DATA SOURCES

▪ Historically, clinical data came from two main sources

▪ Classical structured pre market trials and post market studies

▪ Later, post market studies evolved to include ongoing surveillance

▪ Newer surveillance studies are non-interventional, but still have CRFs

▪ We now regularly work with administrative and claims databases 

▪ Analyze information not generated as part of any study or trial

▪ Also work with hybrid models

▪ Incorporating modeling & simulation data, historical trial data, or device data

▪ Anytime that data is not all generated within a highly controlled trial, there will 
be questions about data quality

▪ Can different data sources be combined?

▪ How much do we trust the data (esp. with lower quality)?

▪ Idea of data quality is a recurring theme when working with registry data 
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DESIGNING A NEW REGISTRY 
WITH THE CAPABILITY OF EMBEDDING A CLINICAL TRIAL

Requirements Practical Considerations

The processes of data collection should 
be systematic, consistent, reproducible, 
and reliable

The Registry must be 21CFR Part 11 compliant

Data traceability must include attributions of data originators and data entry 
personnel, with date and time stamps for all transactions

Data should be usable for clinical care purposes

Data collection should be integrated into the process of care 

All processes must be supported by documented training and education of 
data managers, participants 
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DESIGNING A NEW REGISTRY 
WITH THE CAPABILITY OF EMBEDDING A CLINICAL TRIAL

Requirements Practical Considerations

The Registry should conform to 
informatics standards 

Publication of the data dictionary

Defined and semantic interoperational data elements

Use of common data elements/controlled 

Use of a common data model

Use of the FDA’s Unique Device Identifier (UDI), if device 

Referential integrity via use of single source (e.g., RxNorm, GUDID)
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DESIGNING A NEW REGISTRY 
WITH THE CAPABILITY OF EMBEDDING A CLINICAL TRIAL

Requirements Practical Considerations

The quality of the data should be 
evaluated; assured across multiple 
dimensions 

The data must be contemporaneous, accurate, legible, consistent, complete, 
and reliable
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COMPARABILITY OF DATA FROM MULTIPLE REGIONS

▪ Several areas have developed international consortia of multiple country 
specific registries (e.g., International Consortium of Orthopedic Registries 
[ICOR])

▪ Randomized trials nested within registries would be attractive to sponsors

▪ Using results of trial to support product approval includes issue of using data 
from multiple regions in a single summary analysis

▪ Subject of a new work item “Medical Device Clinical Evaluation” by 
International Medical Device Regulators Forum (IMDRF)

▪ Third topic to be addressed by the workgroup: Guidelines for the Acceptance of 
Overseas Medical Device Clinical Trial Data

▪ Want to proceed under starting assumption of no important differences in data by 
region

▪ Data Quality is one potential difference frequently mentioned

▪ Still provide guidance of steps to take when substantial regional variations need 
to be addressed

▪ May draw on ICH E17 guidance document for multi-regional clinical trials
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DIFFERENCES IN PARTICIPATION RATES

▪ Two of the major concerns frequently given around working with foreign data 
involve differences in Quality (e.g., GCP vs JGCP) and differences in subjects 
(particularly genetic/ethnic)

▪ Even when Quality is aligned and genetic background is similar, participation 
rates may be important

▪ Some countries may have a legal mandate requiring participation (e.g., joint 
replacement in Australia) while for others it may be voluntary

▪ May induce extra variability into assessing rare outcomes

▪ In the case of therapy based registries with multiple products, not all jurisdictions 
may have the same products available

▪ The ratio of products used may differ due to marketing/costs

▪ When learning curve effects are present, longer time on market may be 
associated with improved performance

▪ Time index used for analyses might need to be either time since market release or 
calendar time
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HEALTHCARE SYSTEM EFFECTS

▪ With sufficient amounts of data, it may be possible to detect performance 
differences at multiple levels (country/region, healthcare system, hospital, 
physician)

▪ Absence of evidence is not evidence of absence

▪ If we don’t observe such differences, it does not necessarily mean that they are 
not there

▪ Conversely, with truly large amounts of data we may be able to detect differences 
with little meaningful relevance

▪ Might expect to see healthcare system differences when systems have effective, 
standardized training programs in place

▪ Could also occur in the presence of learning curve effects (but might not)

▪ In US, current debate over proposal to limit reimbursement for cost of 
transcatheter aortic valve replacement (TAVR) devices to just those hospitals 
meeting a certain minimum volume threshold

▪ Analyses indicate this could reduce the number of hospitals able to offer TAVR by 
over one third

▪ However, no established link yet between volume and performance

▪ But clear benefit between TAVR and surgical alternatives

▪ Questionable whether policy should advance beyond current science
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DATA REGISTRIES

▪ For registries in particular, lots of opportunity to modify the generation process

▪ Should move to a future state where a registry is a set of instructions for 
harvesting existing information

▪ For a given therapy/indication, want default to be that certain defined 
observations are taken on a fixed schedule (e.g., HbA1c every 6 months for 
diabetics)

▪ This is broader than just core outcome sets for studies (very helpful, but not 
realizing full potential)

▪ Would need buy in from professional societies and support for payment from 
insurers

▪ Still need to think about how the results of the studied population would apply 
to other populations of interest

▪ All patients with the device; all patients eligible for the device; patients covered 
by an insurer; etc.
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A WARNING

▪ New problems arise when data are plentiful and tools are simple to use

▪ Easy to generate impressive looking (but faulty) analyses

▪ Example from working with an insurance partner:

▪ During the post-intervention period, the response variable had an average value of approx. $1,050. In the absence of an intervention, we 

would have expected an average response of $1,010. The 95% interval of this counterfactual prediction is [$930, $1,090]. Subtracting this 

prediction from the observed response yields an estimate of the causal effect the intervention had on the response variable. This effect is 

$40 with a 95% interval of [-$40, $122]. For a discussion of the significance of this effect, see below.

▪ This means that, although the intervention appears to have caused a positive effect, this effect is not statistically significant when 

considering the entire post-intervention period as a whole. The apparent effect could be the result of random fluctuations that are 

unrelated to the intervention. This is often the case when the intervention period is very long and includes much of the time when the 

effect has already worn off. It can also be the case when the intervention period is too short to distinguish the signal from the noise. Finally, 

failing to find a significant effect can happen when there are not enough control variables or when these variables do not correlate well with 

the response variable during the learning period.

▪ The probability of obtaining this effect by chance is p = 0.143. This means the effect may be spurious and would generally not be 

considered statistically significant.

▪ Actually auto-generated text; model was fit incorrectly (scaling clearly off)
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EXTERNAL EVIDENCE

▪ Many possible types of external data

▪ Digital evidence (not just “made up stuff”)

▪ Computational modeling

▪ Simulation data

▪ Bench tests

▪ Clinical trial data

▪ Early feasibility studies

▪ Previous studies

▪ Data from foreign trials

▪ Clinical evidence

▪ Real world evidence (RWE; e.g. electronic health records, registries, claims)

▪ Case studies

▪ Patient generated data

▪ Patient reported outcomes (PROs)

▪ Patient preference information

BACKGROUND
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SMALLER CLINICAL STUDY USING MODELING AND SIMULATION
ICD LEAD

Data source

Traditional clinical trial 
patient data

Implantable active 
device

Wearable external 
device

Patient reported 
outcomes (non clinic 
based)

Electronic health 
record

Billing records

Modeling & simulation 

Historical trial data

Virtual Patient modeling for lead survival may 
reduce pivotal study size substantially using a 
Bayesian discount prior method. The virtual 
patients will be constructed using a combination 
of bench testing, engineering models, and prior 
clinical data. The trial will be conducted as an 
adaptive Bayesian trial. Preliminary discussions 
with the suggest that it could be feasible to 
replace up to 50% of real patients with virtual 
with an appropriate discount function 
implemented.
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FULL DATA SPECTRUM
EXAMPLES OF DIFFERENT DATA SOURCES

Data source

Traditional clinical trial 
patient data

Implantable active 
device

Wearable external 
device

Patient reported 
outcomes (non clinic 
based)

Electronic health 
record

Billing records

Modeling & simulation 

Historical trial data
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EXTERNAL EVIDENCE

▪ A paradigm shift is beginning

▪ Moving from: Single source of data (single clinical trial)

▪ Moving to: A future where historical, prospective, and concurrent data can be 
utilized to understand safety, efficacy, and performance of medical devices

▪ Current barriers:

▪ Lack of consensus on process for incorporating external data

▪ Low visibility to proper methods to use in these situations

▪ Software tools either proprietary or difficult to use

▪ Will address some key challenges of working with external data through 
Medical Device Innovation Consortium (MDIC) working group

BACKGROUND
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EXTERNAL EVIDENCE

▪ External evidence working group will focus on four main areas

▪ Characterization: What data do we have?

▪ Quality assessment: How good is the data?

▪ Suitability/objectives: What do we want to do with the data?

▪ Methods: How will we analyze the data?

▪ For Quality in particular, want to leverage work being done by other groups

▪ NESTcc; CTTI; IMDRF

▪ Can we align on the metrics used to assess quality?

▪ Working group will have two main deliverables

▪ Catalog of (non-exhaustive) case examples detailing supported methods for 
different data types to meet certain objectives

▪ Decision tree outlining key steps for interactions between sponsors and regulators 
when working with external data

▪ Look for updates at www.mdic.org

FOCUS AREAS AND DELIVERABLES

http://www.mdic.org/


THANK YOU!

THEODORE.LYSTIG@MEDTRONIC.COM



Determining Value of 
Coordinated Registry Networks 
(CRNs): A Case of Transcatheter 

Valve Therapies

Gregory Pappas MD PhD 
Associate Director 

CBER
October 22, 2018 



Thanks to co-authors
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David Kong MD FACC AM FACC, Mitch Krucoff MD FACC, FAHA, John Laschinger MD, Nellie Lew PhD, 
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Fredrick Resnic MD MSc FACC, Art Sedrakyan MD, Ron Waksman MD, Larry Wood, Changfu Wu PhD, 
Tianay Ziegler

• This effort started as an MDEpiNet work group



The questions

• Can we measure and document value created by using CRN for 
compared to traditional method of evidence generation for device 
evaluation? 

• Started with the TVT CRN (Transcather Value Therapy Coordinated 
Registry Network) as most mature example.

• Three components of value “Better, faster, cheaper”
– ROI – What is the return on investment for the TVT CRN compared to using 

traditional methods
– Time Saved – How much time was saved using CRN compared to 

traditional methods
– What are the public health benefits of using CRN?



Methods: ROI (1)

• 21 studies using TVT CRN (supporting 23 FDA decisions) that 
generated evidence on TVT for three device manufacturers

• Data NCDR (National Cardiovascular Data Registry) from the 
American College of Cardiology (ACC) and the Society for 
Thoracic Surgery

• ACC provided reporting of  funds spent for CRN studies by 
three companies

• TVT CRN – Sept 2010 to September 2017



Methods: ROI (2)

• Real Case Scenario – costs and time needed to conduct the studies 
using the TVT CRN

• Counterfactual Scenario – hypothetical studies that would have 
been done if the TVT CRN did not exist
– Design features of the counterfactuals provided by the pre-market review 

team (who would have ordered studies)
– Used the Resnic model for estimation of costs of PAS for calculation of 

costs of counterfactual cases**

**Wimmer, Neil J. et al. “Assessing the Cost Burden of United States FDA-Mandated Post-Approval Studies for 
Medical Devices.” Journal of health care finance 2016.Spec FEATURES (2016): 
http://www.healthfinancejournal.com/~junland/index.php/johcf/article/view/82/83. 



Methods: ROI (3)

• ROI = (Cost Savings from Investment)/ (Cost of Investment) * 
100

• Cost of Investment (COI) = X 

• Cost Savings from Investment (CSI) = cost of traditional studies 
(CTS) over time period minus cost of investment (X)

• A – Q – costs of the 18 counterfactual studies

• = [A+B+C+D+E+F+G+H+I+J+K+L+M+N+O+P+Q] – X
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Return on Investment:
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$25.05 MM
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Value created by TVT CRN: Compares Counterfactual to Real Costs 

Results: ROI



Methods: Time  Saved (1)

• Time Saved (TS) is separated from ROI because relationship is  complex and 
more appropriate for calculation by individual companies

• Define time frame

• TS  = days spent in data generation for counterfactual minus days spend in 
real scenario



Results: Time saved

• Time saved by using the CRN ranged from months to years for 
specific studies compared to counterfactual studies.



Public health benefit

• Lives extended not measured in this study

• Public health benefits of CRN include:

– Larger study size that capture heterogeneity in the population

– Larger number of study sites capture heterogeneity among operators

– CRN provides near real time surveillance, improving upon passive 
surveillance currently relied upon.



Caveats

• Value created for clinical centers collecting data (and other 
stakeholders) must be calculated separately

– One study at Dartmouth suggests that registries saved money for hospital

– Structured data capture in Duke cath lab saved FTEs

• Value may be under estimated

– Resnic model under estimates costs of counterfactual studies

– Did not include National Coverage Decision in the ROI

– Benefits to patients not measured here 



Discussion and Conclusions

• Estimations in this study broadly agrees with industry estimates of value 
created by RWE

• Methods being use to estimate value created by VQI

• Metrics may be useful for track efficiencies over time

• Source of value

– Using claims data instead of traditional followup methods saves money

– Most of the value documents is derived from leverage of investments in CRN 
from various stakeholders

– Value will increase over time as efficiency of clinical collection of data for CRN 
improves

– Using a national effort increases study size



Moderator:

Sharon-Lise Normand, Harvard

Panelists:

Debi Willis, Patient Link 

Terrie Reed, Food and Drug Administration

Liz Paxton, Kaiser Permanente

James Tcheng, Duke 

Jack Cronenwett, M2S/Medstreaming

Session V: Augmenting Capacities and Collaborations 
across CRNs



CEO / Founder of PatientLink



Patient data in EHRs is incomplete, incorrect, fractured over multiple orgs

▪ 84% of EHR notes have at least 1 error, 7.8 average number of errors per patient 

▪ To get a full picture of the patient, you need data from all their providers

Many data items are not in EHRs and can be gathered from the patient

Access to data is often costly and difficult

▪ Patients (and their representatives) are the only persons who have full access to all their records

Patients are able to gather their records, correct them, and share them



New 
Laws

New
Technologies

New 
Consumer 

Expectations 

?

Driving Forces To Make This Possible



!





All those –
and more

on ONE device

Brilliant!



iPhone launched summer 2007 
500 apps by summer 2008

Over 5 Million apps by March 2017



Build your product according to the 
rules of connection (API)

And it will work



Confusing

Preventing Innovations
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468Fast Healthcare Interoperability Resources

87% of hospitals 

69% of clinicians

with FHIR-enabled EHRs
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Cloud-based 

Consumer-facing 

Mobile-responsive



An Interactive Platform 
allows patients to download and share 

ALL their medical records

and answer questionnaires



First Place 

ONC’s Consumer Health Data 
Aggregator Challenge



Linking us together in three areas

with all our care providers (and data)

with researchers

and with each other



Create Questionnaires



MyLinks Email

Patients see your request within MyLinks



Correspond With Researchers

Start survey from MyLinks email



Immediate View of Results
You see the results immediately



Immediate View of Results

Many Options

Data can be written to registries, EHRs, research 
databases, or anywhere you need it

Any Format, Any Location



487 487

Patients can get their data from EHRs immediately.

You can get a complete picture of the patient.

They are able to make sure it is correct!

You can request additional information.

Patients can opt in for longitudinal studies.



MyLinks.com

MyPatientLink.com



Are medical devices as important to track as Goldfish 

Crackers?



Consumers can make decisions within days



Unique Device Identifier (UDI) linked to AccessGUDID

(Access ‘to’ Global Unique Device Identification Database)



• Globally unique number for device
• Assigned by manufacturer
• Linked to FDA AccessGUDID 
• Scan and store at  point of care

Key to better safety and 
outcomes information

Unique Device Identifier



Goals of the UDI Program

Global Adoption
• Device Industry is global
• Safety information and outcome in other countries have impact 

on patient care in US 
• 10 Jurisdictions developing IMDRF UDI Application Guide

UDI – Standard identifier for improving Real World Evidence
• Capture the same identifier from time of manufacturer to use on 

patient and beyond
• Link device identity to patient identity especially for implants

MHRA Recall

https://www.gov.uk/drug-device-alerts/orthopaedic-bone-plates-and-cortical-screws-advansys-mlp-dlp-advansys-ttc-large-qwix-tibiaxys-and-uni-cp-sterile-risk-of-infection-mda-2018-028


GUDID Records and

Submission Compliance Deadlines
Data Current as of September 4, 2018
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UDI-DI

Description
(GMDN or 
SNOMED)

Company 
Name

Brand 
Name

Model MRI 
Safe

Labeled as 
containing

latex

Lot
Serial

Expiration Date
Manufacture Date

DIC

Description
(GMDN or 
SNOMED)

Company 
Name

Brand 
Name

Model MRI Safe Labeled as 
containing 

latex

1

4

2 3

DI

Record UDI in Patient Records
Implantable Device List

133 EHRs as of Sept 2018



Collaborative Communities

• American Hospital Association – Association for Healthcare Resources and 

Materials Management – 500+ Members working on UDI best practices

• MDEPINET demonstration projects

• WHT

• Breast Implant Registry

• RAPID

• Ortho

• …

• CDC NHSN Feasibility Assessment

• NEST Task Proposal



UDI Application Guide WG: Current Status

• Reviewing ~400 comments crossing all 3 documents

–Ways to engage across stakeholder groups for complex issues –
learning communities, standards development organizations

–Processes for ongoing updates

– Clarify stakeholder responsibilities

–Links to other IMDRF Working Groups



Moderator:

Danica Marinac-Dabic, Food and Drug Administration

Panelists:

Jeffrey Levy, Case Network 

David Liebeskind, University of California, Los Angeles 

Kevin Baskin, University of Pittsburgh 

John Laschinger, Food and Drug Administration 
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David S Liebeskind, MD

The DAISI CRN
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October 23, 2018

President-Elect, Society of Vascular and Interventional Neurology (SVIN)

President, American Society of Neuroimaging (ASN)

Board of Directors, World Stroke Organization



Overview

2018 update - annual meetings and progress

Pilot study on posterior circulation thrombectomy

Imaging basis

Informed consent and use of PSO

Plans for prospective deployment, surveillance of 

expertise and outcomes, NCD



Architecture

Registries in stroke field

History of past & ongoing registries

Objectives drive design

Conceptual transformation from solitary dataset to CRN



CRN

Coordinated registry network

Linkage at subject level



DAISI objective

Device use in acute ischemic stroke intervention

Post-marketing platform

Potential for future regulatory action

National coverage determination (NCD)

Expanded indications

Asset of core data for novel trial designs



Governance  

Stakeholders

Public and patients

Providers

Societies

Industry

Government - FDA, CMS, NIH and others



Dynamic  

Stroke as episodic disorder

Device technology rapidly evolves

FDA regulatory actions advance

Scientific or clinical questions change

Dataset architecture must adapt 



Timeline  

Retrospective versus prospective



DAISI - operations & structure  

From seeding to germination

Initial deposit of data

Parallel implementation of infrastructure to facilitate prospective data 
flow

Leverage MD EpiNet resources & expertise

Methods

Tools (e.g. linkage)

Standards & publication

Data usage and financial considerations



Access & data flow

Queries or concrete questions will drive implementation

Participation and priorities

Common interest in LVO location (e.g. VB)

Novel aspects (e.g. large core or distal emboli)?

Process - TBD…



Sequential process

Core data inflow

N of ?

Pre-specified plans for statistics & analyses

Prioritized questions



DAISI CRN CDE - imaging & angiography

Need generalizability on a very 
large scale

Imaging triage and 
management - OH or MSU and 
beyond

What is most valuable data 
variable in a clinical study?

Imaging and angiography at top 
of hierarchy of list – before novel 
markers, prehospital, discharge 
or rehab variables or economic 
costs

Quality of data is essential

Digitally preserved, can be 
verified, automated, must have 
expertise



DICOM

DICOM standard

Nature of DICOM based data flow



Critical role of core lab in DAISI CRN

Archiving and banking 

Local versus core

Established discrepancies, poor correlation

Multiple data sources

Adjudication



Core lab history @ UCLA



Independent

Separate from clinical data 

Distinct from statistics or analytics workflow

StrokeCloud - data pipeline built on open source code



StrokeCloud - platform features

Authentication - user authenticates to receive access to dashboard and its functionality

Dashboard

a. upload

b. build machine learning models 

c. predict/analyze with models

d. review results of predictions/analysis

Database

a. DICOM database: dedicated for image storage/retrieval

b. application database: dedicated for application layer concepts and functions such as models 
and studies

Analysis 

a. dedicated endpoints for launching computationally intense functions or applications

b. "plug-and-play" for machine learning algorithms as the team implements or refines them



StrokeCloud - authenticate



StrokeCloud - store files



StrokeCloud - store files



StrokeCloud - store files



StrokeCloud - backend

DICOM is stored in a database using the 

Orthanc engine



StrokeCloud - backend



StrokeCloud - backend



StrokeCloud - backend



StrokeCloud - viewer



StrokeCloud - viewer



StrokeCloud - build

a machine learning functionality of the platform



StrokeCloud - build



StrokeCloud - build



StrokeCloud - build



StrokeCloud - email



StrokeCloud - email



Local site access

Local uploading capability

No deployment

Web browser - GUI

Tracker - GUI



Linkage

Subject-level linkage

DAISI ID



Secure & standardized

Secure

Anonymized per DAISI specifications (HIPAA & DAISI)

Naming convention

DICOM anonymized on upload

Control & responsibility at site level



Pipeline & data flow features

Feedback to local site

Upload status

User can see images

Storage capacity & speed

Multiple access - proven across 6 continents



Automated & expert

Potential for banking

Machine learning

Querying by features or case type



Ready!

Experience across international sites, clinical paradigms, 

vendors, trial or study type

Ready to implement

Tailor to DAISI



VANGUARD
Venous Access: National Guideline and Registry Development

Kevin M. Baskin, MD
Director



VANGUARD
The overarching goal of the VANGUARD initiative is the 
development of a prototypical fully realized international 
coordinated central venous access registry network with broad 
stakeholder support and participation that is relevant to the 
clinical, economic and quality of life concerns of the patient 
populations at risk and responsive to fundamental mandates: 

• to lower the threshold for fostering innovation

• to protect health and welfare

• to provide safe and effective therapy and devices, and 

• to reduce the cost of quality healthcare delivery



• Essential elements

– Passion

– Patience

– Plan

– Partners

• Critical missing pieces

– Accurate data
• Patient, procedure, device, longitudinal care, outcomes

– Accessible data

– Accountability

VANGUARD



VANGUARD
• Interoperable multidisciplinary vocabulary

• Automated data extraction from routine workflow

• Portal for patient-generated or donated data & data queries

• Gateway for data access, exchange and interpretation

• Validation of key value propositions

• Interactive multidisciplinary standards and guidelines

• Funding & support



VANGUARD
• Interoperable multidisciplinary vocabulary

• Automated data extraction from routine workflow

• Portal for patient-generated or donated data & data queries

• Gateway for data access, exchange and interpretation

• Validation of key value propositions

• Critical use cases

• Funding & support



VANGUARD
• Interoperable multidisciplinary vocabulary

• Automated data extraction from routine workflow

• Structured reports

• EHR elements

• Stakeholder consensus on structured reports

• Stakeholder acceptance of structured checklist 

• PACS, EHR and Registry vendors: need ONC certification pathway

• Metadata warehouse (NCI, NLM)

• Data repository (HIVE?)

• Data analysis (MDEpiNet?)



VANGUARD Gateway Digital Clinical Checklist



VANGUARD Gateway Digital Clinical Checklist



VANGUARD Gateway Digital Clinical Checklist



VANGUARD
• Interoperable multidisciplinary vocabulary

• Automated data extraction from routine workflow

• Portal for patient-generated or donated data & data queries

• Standards for data integration

• Stakeholder consensus on APPs, APIs & access

• Stable connection to CRN 

• Healthcare institutions & IRBs

• Patient advocacy groups

• Education



VANGUARD
• Interoperable multidisciplinary vocabulary

• Automated data extraction from routine workflow

• Portal for patient-generated or donated data & data queries

• Gateway for data access, exchange and interpretation



VANGUARD
• Interoperable multidisciplinary vocabulary

• Automated data extraction from routine workflow

• Portal for patient-generated or donated data & data queries

• Gateway for data access, exchange and interpretation

• Validation of key value propositions
• Automated extraction will increase available data points for analysis without 

increased provider burden

• Automated extraction with interoperable elements will permit multiple 
contemporaneous comparative effectiveness analyses

• Automated extraction with patient-generated data will improve data quality

• Automated extraction with donated data will decrease burden on data 
access/analytics

• Real world experience improves patient-important outcomes 

• Real world experience fuels medical technology innovation

• Improvement of patient-important outcomes contains cost



VANGUARD
• Interoperable multidisciplinary vocabulary

• Automated data extraction from routine workflow

• Portal for patient-generated or donated data & data queries

• Gateway for data access, exchange and interpretation

• Validation of key value propositions

• Critical use cases

• Pilot studies
• Does catheter tip position influence the rate of infection?

• In high-need high-cost patients, does primary insertion of antibiotic-
impregnated catheters decrease infection rates?

• Can patient-generated data improve data quality for home TPN?

• Is high-need high-cost patient-donated data a viable research model?

• Does patient involvement decrease pain and anxiety?



VANGUARD
• Interoperable multidisciplinary vocabulary

• Automated data extraction from routine workflow

• Portal for patient-generated or donated data & data queries

• Gateway for data access, exchange and interpretation

• Validation of key value propositions

• Critical use cases

• Pilot studies

• Data analysis

• Dissemination: proof of concept

• Linkage across pilots: pilot CRN



VANGUARD
• Interoperable multidisciplinary vocabulary

• Automated data extraction from routine workflow

• Portal for patient-generated or donated data & data queries

• Gateway for data access, exchange and interpretation

• Validation of key value propositions

• Critical use cases

• Funding & support

• MDEpiNet & NESTcc

• Coordination & collaboration across projects

• Adequate project funding 

• AHRQ, PCORnet, NIH, CMS, MITRE, Pew, Industry

• Achieve sustainable independence

• Archive the effort



Re-Making the Clinical Trial 
Enterprise:  

Is a Cardiovascular Device CRN
the Answer

John Laschinger, MD

Medical Officer
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Medical Officer, FDA



The Clinical Trial Enterprise 
Is the Current System for Evidence Generation Sustainable?

Laschinger JC



Priorities for 
Creating a  
Reusable    

Clinical Trial 
Infrastructure

Laschinger JC

Remaking the Clinical Trial Enterprise



Available CV Registries and Datasets              

Utility Driven Development

Laschinger JC



Re-engineering the Clinical Trial Enterprise

Regulatory Uses of Real World* Data and Evidence

Laschinger JC



Re-engineering the Clinical Trial Enterprise

Registry Embedded Clinical Trials

Laschinger JC



Evidence Generation and Evaluation

Actionable Insights for Informed Clinical and Regulatory Decisions

Laschinger JC



Continuous Generation of Longitudinal Evidence

Passive Capture of The Total Product Life Cycle

Laschinger JC



Re-engineering the Clinical Trial Enterprise 

Cardiovascular Device Coordinated Research Network (CDCRN)

Laschinger JC



The Clinical Trial Enterprise
Keeping Up in Times of Rapid Change

Laschinger JC



CDCRN:
Harnessing    

Existing 
Infrastructure         

to Create Value 
While Reducing 

Costs

Laschinger JC

Breaking Down the Barriers



Thank You!
John Laschinger, MD

Medical Officer

CDRH-OPEQ-OHT2-DHT2B-HVDT

301.796.1210

john.laschinger@fda.hhs.gov
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International Opportunities to Leverage CRNs

ICVR
International Consortium Of Vascular Registries

 

                                                   
 
 

Jack L. Cronenwett, M.D.

Maarit Venermo, M.D., Ph.D.

Co-Chairs



• Launched in Nov, 2014 based on the success of ICOR

• Supported by the MDEpiNet Analytic Center at Cornell

• Represents a public-private collaboration of:
• United States Society for Vascular Surgery

• Vascular Quality Initiative (VQI) Registry

• European Society for Vascular Surgery
• Vascunet Registries from European and Australasian countries 

• FDA and Vascular Device Manufacturers

International Consortium of Vascular Registries (ICVR)

VQI Inaugural Meeting 
NYC, 2014



International Consortium of Vascular Registries

• A collaboration of national vascular registries that share 
data to improve vascular health care.

• Focus: 
• Improve the safety and effectiveness of vascular devices

• Define optimal patient and disease selection for devices

• Identify potential device problems as soon as possible

• Described in Special Communications 2017:

www.icvr-initiative.org



IVCR Structure and Methods

Governance: leadership board with one representative from 
each national registry; co-chairs selected by Vascunet and VQI

Co-Chairs:  Maarit Venermo MD and Jack Cronenwett MD
Director, Analytic Center:  Art Sedrakyan MD, PhD

Methods:  Semi-annual meetings, with work groups for specific 
projects;  submission of data for each project by each national 
registry for analysis at the Cornell Analytic Center

• Nov, 2014: New York City
• May, 2015: Uppsala, Sweden
• Nov, 2015: New York City
• May, 2016: Hamburg, Germany
• Nov, 2016: New York City
• May, 2017: Helsinki, Finland
• Nov , 2017: New York City
• May, 2018: Reykjavik, Iceland
• Nov, 2018: New York City



16 ICVR Participating Registries - Representatives
Australian Vascular Audit
Barry Beiles, MB, BCh

Danish Vascular Registry
Nikolaj Eldrup, MD, PhD

Helsinki Vascular Registry
Maarit Venermo, MD, PhD

German Vascular Registry
Sebastian Debus, MD

Hungarian Vascular Registry
Gabor Menyhei, MD, PhD

Icelandic Vascular Registry
Elin Laxdal, MD

New Zealand Vascular Audit
Ian Thomson, MB, ChB

Norwegian Vascular Registry
Martin Altreuther, MD

Swedish Vascular Registry
Kevin Mani, MD, PhD

Swiss Vascular Registry
Georg Heller, MD

United States, SVS VQI
Adam Beck, MD

Italian Vascular Registry
Carlos Setacci, MD

Japanese Vascular Registry
Massaki Kato, MD

Dutch Vascular Registry
Gert Jan deBorst, MD

United Kingdom Vascular Registry
Jon Boyle, MD

Malta Vascular Registry
Kevin Cassar, MD



• Initial Projects: Variation in patient selection and 
treatment of aortic aneurysm and carotid disease

• Endovascular stent graft usage for AAA repair (EVAR)

• Carotid artery stent usage for carotid treatment (CAS)

• Contrasted with conventional open surgery

• 12 National Registries submitted blinded data to 
ICVR Analytic Center at Cornell for statistical analysis

• Compared variation in treatment and patient 
selection between countries, and between centers

• Compared actual practice with vascular society 
practice guidelines and by national healthcare 
payment system in different countries

International Consortium of Vascular Registries (ICVR)



• 51,153 procedures, 11 countries, 2010-2013
• 86% Intact AAA, EVAR used in 65% overall

• Variation in EVAR use for Intact AAA (vs. open repair):

International Variation in AAA Repair

80%

28%

-Beck, Mani, et al Circulation, Oct 2016



• 51,153 procedures, 11 countries
• 14% Ruptured AAA, EVAR used in 30% overall

• Variation in EVAR use for Ruptured AAA (vs. open repair):

International Variation in AAA Repair

52%

5%



Percentage of Small AAA Repairs (< Society Guidelines)
< 5 cm women, < 5.5 cm men
Fee-for-service vs population-based reimbursement

International Variation in AAA Repair

Population-based Reimbursement Fee-for-Service Reimbursement

6%

43%



Countries that repair smaller AAAs more frequently 
used EVAR

International Variation in AAA Repair



Country N patients

Denmark 1519 0.0%(0.0%-0.0%)

Finland 938 12.4%(10.3%-14.5%)

Sweden 4047 13.0%(12.0%-14.0%)

Iceland 78 15.4%(7.4%-23.4%)

Norway 1033 15.9%(13.6%-18.1%)

New Zealand 1478 24.0%(21.8%-26.1%)

Australia 8025 30.2%(29.2%-31.2%)

Switzerland 1811 37.8%(35.6%-40.1%)

Hungary 5388 43.3%(41.9%-44.6%)

USA 27353 60.1%(59.5%-60.7%)

Italy 6937 72.6%(71.5%-73.6%)

Proportion of Asymptomatic Patients

0% 20% 40% 60% 80%

International Variation in Carotid Treatment

% Asymptomatic

• 58,607 procedures, 11 countries
• 48% for asymptomatic disease

• Variation in % asymptomatic patients treated by 
country:

-Venermo, Wang, et al, in submission

0%

73%



International Variation in Carotid Treatment

Variation in % asymptomatic patients treated by 
center within each country:  (each circle=1 center)



ICVR Initial Projects

Circulation, December 2016 Eur J Vasc Endovasc Surg, April 2017   

Variation in patient selection and treatment of AAA and carotid disease



Initial Work to Harmonize PAD Registries

• Peripheral arterial disease (PAD) treatment is complex 
with many surgical and endovascular options

• ICVR participant registries had many different variables 
for recording information that could not by harmonized

• Some registries had detailed specification of a variable, while 
others had very basic (yes, no) specification

• Project:  International Delphi process to define core PAD 
variables to be used across ICVR registries

• Led by Christian Behrendt MD, Hamburg, Germany

• Web-based Delphi scoring, plus ICVR in person meetings

• Evaluated 186 potential variables based on literature, registries

• Selected 79 final variables for registry adoption

International Consortium of Vascular Registries



Minimum core
data set (Level 1)

Optimum
data set (Level 2)

Diabetes?
Yes, No

Diabetes treatment?
Insulin, oral 
antidiabetics, both, 
diet alone, no
treatment

HbA1c (%)

Optimum
data set (Level 3)

Peripheral Artery Treatment Core Variables
• Developed uniform definitions but different levels 

of specificity that can be used by advanced and 
beginning registries and still allow harmonization

-Behrendt et al, Eur J Vasc Surg, 2018



First Specific Device Evaluation Project Planned 2019

• Evaluate EVAR devices used to treat ruptured AAA
• Current devices were approved based only on elective repair

• FDA device label is general, but warning advises that safety and 
effectiveness have not been evaluated for ruptured AAA

• Observational and RCT have shown that EVAR yields lower 
mortality, reduced LOS and higher quality of life vs open repair

• Wide international variation is use of EVAR for rAAA

International Consortium of Vascular Registries (ICVR)

• 51,153 procedures
• 11 countries
• EVAR used in 30%
• Range: 5 - 52%



Ruptured AAA Treatment by EVAR Project

• Pragmatic primary endpoint of in-hospital mortality
• Control group of open AAA repair 2010-2016: n=5,348 patients

• Australia, Denmark, Finland, Hungary, Italy, New Zealand, Sweden, USA

• EVAR patients available from 2016 = 560 (from same countries)

• Additional EVAR patients in 2017, 2018 will be added to create 
sufficient cohort for each manufacturer

• Cook, Endologix, Gore, Medtronic, Terumo devices

• 160 EVAR patients propensity-matched with open AAA repair

• Minimum 25 EVAR patients per device manufacturer

• Multi-stakeholder working group develop detailed protocol
• Representatives from regulatory authorities, manufacturers, and 

registries that will participate

• Analysis by ICVR Analytic Center at Cornell (Art Sedrakyan MD, PhD)

• Co-Chairs:  Adam Beck MD (SVS VQI), Kevin Mani MD, PhD (Vascunet)

• Endorsed: International Medical Device Regulators Forum (IMDRF)

International Consortium of Vascular Registries (ICVR)



Ruptured AAA Treatment by EVAR Project

• Innovative international device evaluation using RWE
• Agreement by multiple regulatory authorities that such a project could 

lead to specific EVAR device labeling for ruptured AAA

• Modest funding by industry for collection of additional device data 
and anatomic details required for each patient

• Multi-stakeholder value
• Industry: surgeon education specific to rupture, reduce liability

• Patients, surgeons: reduce variation, promote EVAR usage

• Regulators:  refine labeling specific to each device type

• Timeline
• Commitments from regulators, industry, registries by December, 2018

• Submission of complete 2017-2018 data by March, 2019

• Complete data analysis at Cornell by July 1, 2019 

International Consortium of Vascular Registries (ICVR)



Lessons Learned

• Combining existing registries with MDEpiNet analytic 
support allows rapid progress (< 2yr to first publication)

• Most registries can submit de-identified line-by-line data
• Some are prohibited, require distributed analytic techniques

• Harmonization of data element needed across registries

• Device-specific data not collected yet by all registries
• This process has stimulated registries to add such detail

• Start with practice variation and move to outcome 
comparison as trust is built among all participants

• Multiple outcome evaluation projects now underway

International Consortium of Vascular Registries

www.icvr-initiative.org
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 Research funding
▪ Heart and Stroke Foundation

▪ Edwards Life Sciences

▪ Medtronic Inc

 Committee member on federal and provincial funding agencies
▪ Minimally Invasive Structural Heart (MISH) working group

▪ CorHealth

▪ CADTH
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 Canada is a federal system that is 
highly decentralized

 Regulatory approval to enter the 
marketplace is conducted 
federally by Health Canada
▪ Special access/compassionate use 

 Once in the market place, 
funding for medical devices is 
determined and provided at the 
provincial/territorial level
▪ Single 3rd party payer 

 Administration of health care 
delivery is done regionally within 
provinces

HEALTH CANADA
Federal role

Funding Decisions:
Health Technology Assessment
Provincial role



 Canada’s Largest Province

 ~1 million km2

▪ 500,000 miles2

 ~14 million inhabitants
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• Evidence informed care

• Inform planning, access, and resource 
allocation

• Measure & report on quality and 
outcomes

• Clinical registries
• PCI/CABG
• PPM/ICD/CRT
• Ablation
• Transcatheter interventions (TAVR, 

clip, LAA)

• Independent, non-for profit 
corporation

• Core funding from Ministry of Health

• Community of research, data & clinical 
experts

• Inventory of coded and linkable health 
data sets

• Encompasses publicly funded 
administrative data sets for entire 
population since 1986
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 The Personal Health Information Protection and Electronic Documents Act, 
subsequently passed in 2004, legislated :

▪ ‘Prescribed registries’ – Like CorHealth

▪ ‘Prescribed entities’ – IC/ES (high security data institutes)
▪ where clinical and administrative databases can be be linked together for 

research purposes 

 Information can be collected without informed consent provided adequate 
privacy safeguards approved by the Privacy Commissioner were in place 
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Linked TAVI Registry

-patient risk factors & clinical characteristics
-wait-time

-medications and doses 
-Procedural details

-peri-procedural complications

CIHI
Discharge Abstract Database (DAD)

Data: Acute hospitalizations

National Ambulatory Care Reporting 
System (NACRS)

Data: ED visits &Same day surgeries

Ontario Health Insurance Plan (OHIP) & BC 
Medical services Plan (MSP)

Data: physician claims for visits, 
procedures and diagnostic tests

Ontario Drug Benefit (ODB)
(age > 65 years)

BC Pharmanet 
(all patients)

Data: Outpatient prescriptions dispensed

Homecare Database

Data: homecare services

Continuing Care
 Reporting System

Data: complex continuing care 
and long term care 

Vital Statistics Database

Data:
Date of Death & Location

CorHealth Ontario 
TAVI Registry

2012-2017

Cardiac Services BC
TAVI Registry

2012-2017



 Facilitates 
research

 Informs policy
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COST DRIVER EARLY POST TAVI Cost 
Ratio

P Value

Demographics
Hospital Length of Stay 1.02 <.0001
Procedure Characteristics:
TAVI Valve in Valve 0.9 0.0001
Transfemoral 0.86 <.0001
TAVI in 2014 0.9 0.0001
TAVI in 2015 0.91 0.001
TAVI in 2012-2013 1 .
Post-Procedure Hospital Admission:
COPD 1.05 0.013
Interstitial Lung Disease 1.19 0.035
Dialysis Dependent 1.17 0.005
In Hospital Complication:
Any Bleeding 1.1 0.001
Stroke/TIA 1.26 0.0001
Acute Kidney Injury 1.19 0.003
Permanent Pacemaker Insertion 1.42 <.0001



595

British
Columbia

N = 4

Alberta

N = 2

Manitoba

N = 1

Ontario

N = 10

Quebec

N = 6

Newfoundland

N = 1

New 
Brunswick

N = 1

Nova Scotia

N = 1

Provinc
e

TAVI
Hospitals

N = 
942*

N = 
178**

N = 122
N = 

2210
N = 

1106
N = N = 178 N = 148

Restrict to procedures between April 1, 2014 and March 31, 2017
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 Research Question:

▪ Do jurisdictional differences in health care delivery with high versus 
low access of care to TAVR translate to differences in post-procedural 
outcomes 

 Hypothesis:

▪ Higher access to care will result in fewer patients requiring urgent in-
hospital TAVR, which in turn will be associated with improved clinical 
outcomes.
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 Substantial interest in cross-jurisdictional collaboration

▪ Research

▪ Regulatory and HTA

▪ Real world data and evidence
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