
How Should an Advanced Valve 
Center Be Evaluated? 

 

 

Vinay Badhwar, MD 
Gordon F. Murray Professor of Surgery 

Chair, WVU Cardiovascular Service Line 

West Virginia University  

Morgantown, WV 

 



• No Relevant Financial Disclosures 

 

• Chair, STS Task Force on Public Reporting 

Disclosures 



• Term ‘center of excellence’ remains ill-defined, 
open to self-designation instead of accreditation  

• Donabedian triad: Structure, Process, Outcomes 

• Volume-Outcome Relationship 

• strength and association varies 

• center vs. operator, outcome measure (mortality, 
repair rate, stroke), does the slope of the volume-
outcome relationship have an inflection point for 
reasonable interpretation, low-volume procedures 

What is “Excellence”? 



• Participation in registries, transparency, public 
reporting – all in meaningful effort to enhance 
quality, Teams, Resources, Committed Leadership 

• Process of appropriate use 

• Shared decision making 

• Procedural and Post-procedural Protocols 

• Safety, Cost, Performance Improvement 

• Scholarship, Innovation and Education 

• Peer or third party determination (star rating, JC) 

What is “Excellence”? 





• Impact of Volume or Experience on Quality 

• Risk Assessment and Risk Aversion  

• Current and Future of Public Reporting 

• PCI, TAVR, Surgery 
 

• Facilitated Discussion: How We Should Evaluate 
Advanced Valve Centers? 

Objectives 



NEJM 2003;349:2117-27 

8 operations: 

 

Lung resection, esophagectomy, open 

abdominal aneurysm repair, AVR, 

cystectomy, pancreatic resection, CABG 

 

 1998 Medicare claims database 

 

Possible volume-outcome relationship 

(surgeon and center volume)  

 

Not fully risk adjusted 



JACC 2013;62:357-96 

 

Institutional volumes of < 200 PCI 

have worse overall outcomes 
 

Highlights the potentially 

confounding relationship between: 

• facility volume 

• operator volume (annual, lifetime) 

• operator non-PCI experience 



JACC Intv 2016;9:2077-85 

 

Public Reporting of Interventions is 

happening in several forms today 
(administrative claims vs. registry data) 

 

Highlighted Issues: 
• Adequacy of Risk Models – validity of risk 

calculators, patients at extreme risk spectrum, 

excluding high risk patients from public reporting 

• Risk Aversion – complex cases, cardiac arrest, 

rescue PCI (these are often the most to gain) 



The Society of Thoracic Surgeons 
Adult Cardiac Surgery Database 

 Began as a voluntary Database of All Cardiac Operations in 1989 

 6,000,000+ operations, 95% of all operations in the United States 

 Focusing on robust clinical data for Outcome Measurement: 
 

 Accurate Clinical Data 
 Homogeneous Target Populations 
 Robust Risk Adjustment 
 Multi-dimensional End Points 
 State-of-the-art Statistical Methodologies 
 Appropriate Methods of Outlier Determination 





 Bayesian Hierarchical Statistical Modeling for Risk and Outcome 
 

 Multi-variable Logistic Regression for Risk Assessment 
 Relative Risk Calculation using Multi-dimensional End Points 
  - Mortality (30-day or in-hospital) 

  - Major Morbidity (stroke, reoperation, prolonged ventilation, renal failure, infection) 
  - Process Measures 
 

 Participant Center Specific Event Rate Determination 
  - Risk-Standardized Absence of Event rates 

  - Higher score indicates better performance 
  - Rescaled to End Points (process measures, mortality or any or none major morbidity) 
  - Calculation of Bayesian Scale which is summarized in a “Star Rating”: 
   1 Star program – lowest performance 
   2 Star program – “as-expected” performance  
   3 Star program – highest performance 

  

The Society of Thoracic Surgeons 
Adult Cardiac Surgery Database 



STS AVR Composite Score 

• Composite measure with 2 domains: 

• Absence of operative mortality 

• Absence of major morbidity 

 

• Note: Transcatheter Aortic Valve procedures are not 
included in the AVR Composite Score 

 

 



STS AVR Composite Score 

97.5% Bayesian 

probability that 

provider differs from 

STS average 

• Fewer cases (3 years of data) 



STS AVR Composite Score 

2012  
H 3 

2013 
H 1 

2013 
H 3 

2014 
H 1 

2014 
H 3 

2015 
H 1 

2015  
H 3 

St
ar

 R
at

in
g 1 3% 3% 2.7% 3.35% 3.85% 4.22% 3.77% 

2 91% 91% 91.4% 88.98% 87.58% 87.89% 88.36% 

3 6% 6% 5.9% 7.67% 8.57% 7.89% 7.87% 



Consumer Reports 



Ann Surg 2015;262:526–535 

No Evidence of Risk Aversion 

 

STS Public Reporting  
December 12th 2016 

 

 

 

 

 

Isolated CABG 

Isolated AVR 

AVR+CABG 

MVRR (coming in 2017) 

 



Ann Thorac Surg 2016;101:24–32 



Ann Thorac Surg 2016;101:2265–71 

January 2011 – June 2014 
 

61,201 patients with isolated MVRR (±Tvrepair, ASD repair, MAZE) 

 

  Conventional sternotomy  72.5% 

  Mini right thoracotomy  14.2% 

  Robotic assistance   7.0%  

 

  AF was present   32.2 % (19,689/61,201) 

  Surgical ablation   61.5 % (12,102/19,689) 

  

  Overall mortality   2.9% 

 

3-yr Risk Adjusted 

Composite of Outcome 
 

 

  2.6% (23/867)  

 

  91.7% (795/867)  

 

  5.7% (49/867)  

 

Mitral Pathology Identified in 87.5% 
(53,535/61,201)  

 

 

Primary MR, 2º Degenerative Disease 56.5% 
(30,222/53,535)  

 

 

Mitral Valve Repair for Primary MR =  75.0% 
(22,662/30,222)  

 

 

Overall Mortality 2.9% for MVRR 

1% MV Repair 
 

Sternotomy 72.5%, Mini 14.2%, 

Robotic 7% overall, 11% for MV repair 
 

Repair Rate for Primary MR has 

increased to 75% overall 



Circ Cardiovasc Qual Outcomes 2016;9:560-565 

22,248 TAVR at 318 sites 2011-2014 
 

40-factor Bayesian mortality risk model 
 

5.1% mortality, IQR 4.3-6.1 
 

Risk model: Age>75, low BSA, GFR, 

Dialysis, CAS, Severe COPD, Severe TR, 

Alternative Access, Acuity Category 2-4 
 

Highlighted Issue: 
• Several institutional factors affecting 

hospital-level outcome variation – but 

overall outlook is good with community sites 

achieving similar outcome to pivotal trial sites 



JACC 2016; 9 December – In press 



TAVR Sites in US = 477 
Not enough? Too many? Just right?  

Alaska: 1 
Hawaii: 1 

Courtesy of V. Thourani 



TAVR and SAVR* Procedures 
In the TVT Registry and STS ACSD* 

54,782 commercial TAVR 
 

* SAVR= isolated surgical aortic valve replacement; ACSD=Adult Cardiac Surgery Database 
Source:  STS/ACC TVT Registry Database as of  Oct 18, 2016; STS ACSD 2015 Annual Report 
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Source:  STS/ACC TVT Registry Database as of  
Oct 18, 2016 

Represents 
predominantly TAVR 
performed for 
degenerated surgically 
implanted tissue 
valves. 
 
This is an FDA approved 
(2015) indication for 
both commercially 
available types of TAVR 
valves. 
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TAVR: Mean and Median Age 
A

ge
 

Source:  STS/ACC TVT Registry Database.  70,651 records as of  Oct 18, 2016 

No major age 
“creep”, i.e. 
decrease in the 
age of the 
population 
being treated. 



TAVR Access Site 
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Source:  STS/ACC TVT Registry Database as of  Oct 18, 2016 

A technology- 
enabled shift in 
access for TAVR 
continues to 
unfold. 



Median LOS ( Days)  
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One Year Mortality after TAVR  
(CMS linked records) 

 

Source:  DCRI query 
17,562 records as of 9-12-16 
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BETTER AND MORE COMPLETE DATA NEEDED 





Value through Data 

Public Reporting 

• Isolated CABG 

• Isolated AVR 

• AVR+CABG 

• Isolated MVRR & MVRR+CABG coming in 

2017-2018 

• TVT Registry and TAVR coming soon! 

• Level 1 AVC 

• Virtual Research Data File 

• TVT-CMS linkage to assess the Value – 

Outcomes/Cost Relationship (Pain and Shame) 

 



• What performance measures should define an 
advanced valve center? Patient-focused 

• Outcome measures…Should we go beyond 30-day 
mortality and major morbidity…durable repair rates of 
primary MR, PVL in TAVR, late stroke? Value and Cost? 

• Process measures…robustness of heart team, resources 
of facilities (hybrid room), etc.? 

• Should we develop a hybrid TAVR-SAVR composite 
scores (TMVR-SMVRR) to assess?  

• Should advanced valves centers voluntarily publicly 
report? How should they be accredited ??? 

 

How Should an Advanced Valve Center be 
Evaluated? 




