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Assessing The Unintended Barriers To Access Created By 
Volume Requirements Is A MEDCAC Discussion Topic

Do hospital volume requirements create unintended barriers to TAVR based 
on any of the following: Geographic location (both rural and urban)
• Gender
• Ethnicity
• Race
• Socioeconomic status
• Provider preference (i.e., when a patient prefers to work with their long 

time/trusted physician whose hospital does not meet volume requirements 
instead of transferring to one that does with an unknown physician team)

• Hospital setting (community hospital vs. academic medical center/tertiary referral 
center)

The simple answer 
to this question is:

YES
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Do Hospital Volume Requirements Create Unintended Barriers To 
TAVR?

There is limited evidence supporting specific volume 
requirements

Volume requirements create barriers to access for undertreated 
populations and communities, especially minorities

Focus should be on broadening appropriate access
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Topics For Today

Understanding Access to VHD Treatment: Existing Disparities 

Impact of Volume Requirements

Solutions to Providing TAVR Access to Underserved 
Populations  
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Understanding Access to VHD Treatment:
Existing Disparities
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Disparities Exist In A Range Of Different Areas

Race

Women

Elderly

Community vs. academic centers

Geography 



Patel et al. 2014, reporting a lower SAS prevalence in AA, with 
several limations

• Not a true prevalence study- based on clinically indicated echos

• Single center- not representative of full US disease burden

• No independent assessment of the echos- AS evaluated per 
report with no adjustment for potential biases in evaluation 

• Echo gradings pressure tested by reviewing a single 
parameter (i.e. AVA)- potential to miss up to 30% of AS by 
looking at only one grading parameter (Minners 2008)

• No adjustment for EF/HF- potential for low flow aortic stenosis to 
confound prevalence results 

• Genetic studies show similar risk between white and AA-
Thanassoulis et al. 2013 comments no racial bias in the rate of 
SNP risk factors

Furthermore, this article does not address the broader question 
of why AA are treated less even when diagnosed1

1. Yeung et al. 2013, Sleder et al. 2017, Bob-Manuel et al. 2018.

One Study Reporting Lower Severe AS Prevalence in AA with Significant 
Limitations
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Existing Disparities To TAVR Access Are Well Documented

• Rodriguez, et.al. demonstrated that black patients are less likely to be referred 
for evaluation for treatment of aortic valve disease.1

• Waksman, et. al. showed that despite increased referrals for TAVR due to 
broadened indications and a more informed medical community, the disparity in 
race for TAVR referrals has not changed.2

• Bob-Manuel, et al. found that racial disparities in TAVR implantation result from 
multiple complex factors, including3: 

‒ Socioeconomic disparities
‒ Higher rates of uninsured or underinsured patients
‒ Inherent biases in healthcare provision
‒ Fewer referrals to specialists
‒ Poor cultural competency, language barriers, and physician distrust in some minority 

populations.
1Rodriguez, Benjamin Cruz, et al. "Comparison of Frequency of Referral to Cardiothoracic Surgery for Aortic Valve Disease in Blacks, Hispanics, and Whites." American Journal of Cardiology 120.3 (2017): 450-455.
2Waksman, Ron, et al. "RACIAL DISPARITIES AND TEMPORAL TRENDS IN DEMOGRAPHICS AND CLINICAL CHARACTERISTICS OF PATIENTS SCREENED FOR TRANSCATHETER AORTIC VALVE 
REPLACEMENT." Journal of the American College of Cardiology 69.11 Supplement (2017): 1211.
3Bob-Manuel, Tamunoinemi, et al. "A review of racial disparities in transcatheter aortic valve replacement (TAVR): accessibility, referrals and implantation." Annals of translational medicine 6.1 (2018).
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Lower Rate Of Referrals For AVD In African Americans 

DESIGN: 
• Retrospective, cohort 

design; 4 community 
based hospitals  

• Patients >40 years with 
AVD from January 2011 
to June 2016 (N=952)

KEY POINTS
• After adjusting for clinical and echocardiographic variables, black patients were less 

likely to be referred to CTS for treatment of aortic valve disease than white 
patients

• Adjusted odds ratio for CTS referral was 0.48 for blacks (p <0.001) compared with 
whites 

Source: Rodriguez, Benjamin Cruz, et al. "Comparison of Frequency of Referral to Cardiothoracic Surgery for Aortic Valve Disease in Blacks, Hispanics, and Whites." American Journal of Cardiology 120.3 (2017): 
450-455.
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Despite An Overall Increase In Referrals For TAVR, Blacks Are 
Still Less Likely To Be Referred For Treatment  

DESIGN: 
• Single center, 

retrospective cohort 
study

• 1,814 patients referred 
between 2010 to 2016 
and stratified by referral 
year

KEY POINTS
• Of the patients referred for TAVR, 83.0% were caucasian and 13.0% were black.  

Over a similar time period, 36.0% of patients referred for percutaneous coronary 
intervention were black (p<0.0001)

• Despite broadening indications and more informed medical community, the disparity 
in race of TAVR referrals has not changed.

Waksman, Ron, et al. "RACIAL DISPARITIES AND TEMPORAL TRENDS IN DEMOGRAPHICS AND CLINICAL CHARACTERISTICS OF PATIENTS SCREENED FOR TRANSCATHETER AORTIC VALVE 
REPLACEMENT." Journal of the American College of Cardiology 69.11 Supplement (2017): 1211.
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Racial Disparities In TAVR Implantation Result From Multiple 
Complex Factors

DESIGN: 
• Literature review and 

commentary
• Evaluated existing 

literature on racial 
disparities including 
access, referrals and 
treatment rates

KEY POINTS
 Racial disparities in TAVR implantation result from multiple complex factors, including: 

‒ Socioeconomic disparities
‒ Higher rates of uninsured or underinsured patients
‒ Inherent biases in healthcare provision
‒ Fewer referrals to specialists
‒ Poor cultural competency, language barriers, and physician distrust in some minority populations.

Bob-Manuel, Tamunoinemi, et al. "A review of racial disparities in transcatheter aortic valve replacement (TAVR): accessibility, referrals and implantation." Annals of translational medicine 6.1 (2018).
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Aortic Stenosis (AS) Impacts All Races 

~78,000 
African 

Americans at 
risk of Severe 

Aortic 
Stenosis in 
the U.S.3

Based on limited data, 
prevalence of AS does not 

vary by ethnicity1

However, African Americans 
are at increased risk for 
earlier onset of AS, hence 
become symptomatic more 

quickly2

1Aronow et al, Comparison of Echocadiographic Abnormalities
2Tamunoinemi et al, A review of racial disparities in TAVR
312% of 650k SAS patients
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Aortic Stenosis Impacts All Races, with little variance

DESIGN: 
Echocardiographic findings in 
African-American, Hispanic, and 
white men and women aged >60 
years in a long term health facility.

KEY POINTS
Based on limited data, prevalence of AS does not vary by ethnicity

Source: Aronow et al, Comparison of Echocadiographic Abnormalities
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However, African Americans are at an increased risk

Source: Tamunoinemi et al, A review of racial disparities in TAVR

KEY POINTS:
African Americans are at an increased risk for earlier 
onset of Aortic Stenosis, and become symptomatic more 
quickly
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African Americans Underdiagnosed For Aortic Valve Disease

DESIGN: 
• Cross-sectional study; Healthcare Cost and Utilization 

Project (N=18,942,347)
• AS inpatient discharges >50 years, 2002-2012

KEY POINTS:
• Blacks have lower prevalence of AS compared with whites 

based on patient records; based on echocardiography, 
prevalence is parity

• Discrepancy may be under-diagnosis of AS in blacks 

Source: Beydoun et al, Am J Cardiol. 2016; 118:860e865. 
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African Americans Historically Undertreated For VHD

1,425 adult patients who 
underwent first time, 
isolated mitral valvuloplasty 
or mitral valve replacement 
in two institutions between 
1993 and 2003.

African Americans were less likely to undergo mitral valvuloplasty

Source: DiGiorgi et al. Ann Thorac Surg. 2008:85; 89-93. 
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Lower Rate Of AVR In African Americans And Low Income Group
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DESIGN: 
• Single urban, tertiary care referral 

center), retrospective, case control 
study

• 67 TAVR patients with severe AS 
(AVA <1cm2  or AVI<0.60cm2/m2 or 
AV velocity >40mmHg) matched to 
controls without TAVR

KEY POINTS: 
• Non-blacks were significantly more 

likely to receive TAVR than blacks 
• Income disparity also significant; for 

every $1,000 increase in income, a 
.9% increase in the odds of 
receiving TAVR

AVR Treatment Rate 

Source: Sleder A. Socioeconomic and Racial Disparities: a Case-Control Study of Patients Receiving Transcatheter Aortic Valve Replacement for Severe Aortic Stenosis. Journal for 
Racial Health Disparities. 2017. 



19

2016 Annual TVT Report

Variable Level Overall
(n=54,782)

2012
(n=4,627)

2013
(n=9,052)

2014
(n=16,295)

2015
(n=24,808)

Age (yrs) Median 83.0 84.0 84.0 83.0 83.0
Gender (%) Male 51.7 52.6 46.9 52.6 52.7
Race (%) White 94.0 94.3 94.2 93.8 94.1

Black/African 
American

3.8 3.8 3.5 3.9 3.8

Asian 1.1 1.1 1.3 1.3 1.0
Hispanic or 

Latino 
Ethnicity

3.8 3.5 3.5 3.9 4.0

54,782 US TAVR patients; small proportion of minorities treated

Source: TVT Data.
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Low TAVR Growth Among African Americans
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Source: TVT Data.
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Medicare Beneficiaries Will Become More Diverse as 
Population Demographics Change
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Source: Medicare Payment Advisory Commission, “The Next Generation of Medicare Benificiaries" Washington, DC: MedPAC (2015).
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African Americans Demonstrate Similar Outcomes After AVR

Source: Yueng et al. Am J Cardiol 2013;112:991-995. 
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Key Points:
• AA patients had worse disease severity.
• AA patients had AVR less frequently (39%) 

than EA patients (53%) (p=0.019).
• When treated with AVR, 3-year survival 

was similar (hazard ratio 1.15).

DESIGN: 
• Single center, retrospective, observational 

study 
• 36.7% AA patient population
• 880 patients with AVA <1cm2

• 10% AA; 90% EA
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African Americans Demonstrate Similar Outcomes After TAVR

Conclusion: Unlike with other 
cardiovascular interventions, 
this study demonstrates that 

AA patients referred for 
TAVR shared similar risks 

and outcomes when 
compared to a Caucasian 

population.  

Source: Minha, Sa'ar, et al. "Outcome comparison of African‐American and caucasian patients with severe aortic stenosis subjected to 
transcatheter aortic valve replacement: A single‐center experience." Catheterization and Cardiovascular Interventions 85.4 (2015): 640-647.
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Reducing Access To TAVR Has A Disproportionate Negative 
Impact On Women with Severe Aortic Stenosis

Female

Time in MonthsTime in Months

Source: Williams M. et al. JACC 2014;63:1522-8. 

Women benefit more from TAVR than SAVR

Women Men
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Patients prefer local hospitals to travelling for carePatients Over 65 Avoid Traveling For Care

% increase in mortality rate

When presented with a 1% increased risk of 
death, 75% of patients would still prefer 

their local hospital

Sources: Finlayson, S. R., et al. (1999)Patient preferences for location of care: implications for regionalization." Med Care 37(2): 204-209., The Advisory Board
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Patients Over 65+ Do Not Want To Travel For Care

20.3% of their decision 
to seek surgical care 
was determined by 

travel time

Source: Med Care 37(2): 204-209., The Advisory Board
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216

82

Time Between Diagnosis And Treatment Is Greater 
For TAVR Patients

Source: FY 2016 MedPAR - 2016 IQVIA Patient Claims Analysis.

SAVR TAVR

2016: Days between AS diagnosis & treatment for SAVR vs. TAVR

134 day difference 
between diagnosis 

and treatment
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26

15

Number Of Visits Between Diagnosis And Treatment 
Is Greater For TAVR Patients

Source: FY 2016 MedPAR - 2016 IQVIA Patient Claims Analysis.

SAVR TAVR

2016: Number of physician visits between initial AS diagnosis and treatment for SAVR vs. TAVR

11 additional visits 
for TAVR patients
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Higher Volume Requirements Can Negatively Impact 
Select Rural Communities

With a 50 TAVR/30 SAVR annual volume requirement scenario …

10 sole community centers would be 
under volume thresholds

Potential for 10 communities to be left without 
access to appropriate therapies

Source: Analysis of FY 2017 MedPAR proposed rule file, count of all (FFS + MA) Medicare TAVR and SAVR, and crude estimate of all-payer TAVR and SAVR based on national 
average market share from 2015 HCUP. Modeled impact with 50 TAVR/30 SAVR annual volume requirement scenario.



30

0%

5%

10%

15%

20%

1 2 3 4 5 6 7 8 9 10 11 12

AS Patients Don’t Wait Well
Pr

ob
ab

ilit
y 

of
 D

ea
th

(%
)

Weeks Since Recommendation

First Quartile
1.3 weeks

Median
2.9 weeks

Third Quartile
5.1 weeks

1.1%

2.4%

3.9%

Source: Malaisrie.SC. Mortality Awaiting Aortic Valve Replacement. STS 2014. 

First 12 Weeks Since Recommendation: 
Cumulative Probability of Death without 

Intervention

1.5% TAVR In-
Hospital Mortality 

in 2017

Source: MedPAR FY2012-FY2017



31

Impact of Volume Requirements
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KEY POINTS
• For every $10,000 increase in income, the odds of receiving TAVR increased by 

10% (p = 0.05) 
• Non-blacks were significantly more likely to receive TAVR than blacks (odds ratio 

[OR] 2.812, confidence interval [CI] 1.007-7.853; p = 0.048) 

DESIGN: 
• Single urban, tertiary care referral 

center), retrospective, case 
control study

• 67 TAVR patients with severe AS 
(AVA <1cm2  or AVI<0.60cm2/m2 
or AV velocity >40mmHg) 
matched to controls without 
TAVR

Volume Requirements Would Heighten Socioeconomic And Racial 
Disparities 

Source: Sleder A. Socioeconomic and Racial Disparities: a Case-Control Study of Patients Receiving Transcatheter Aortic Valve 
Replacement for Severe Aortic Stenosis. Journal for Racial Health Disparities. 2017. 
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Minority Medicare Beneficiaries Have Less Economic Stability To 
Overcome Additional Barriers To Access Healthcare Services
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Jacobson, Gretchen, et al. “Income and Assets of Medicare Beneficiaries, 2016-2035.” The Henry J. Kaiser Family Foundation, The Henry J. Kaiser Family Foundation, 21 Apr. 2017, 
www.kff.org/medicare/issue-brief/income-and-assets-of-medicare-beneficiaries-2016-2035/



34Source: Analysis of FY 2016 MedPAR; Medicare data only.

10% of centers meet all 
three volume 
requirements

Few Hospital Programs Will Meet The Proposed Advanced 
Center Of Care Volume Thresholds  

Institutional volume requirements for 
Level I and II valve centers are the 
same:

• TAVR: 50/year or 100/2 years
• SAVR: 40/year or 80/2 years
• SMVR: 50/year for institution (or 

25/year for individual surgeon)
212 

524 

898 
1,016 

263 

598 

153 

119 

TAVR SAVR Mitral All

Below Proposed Threshold
Above Proposed Threshold
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Volume Thresholds Could Significantly Reduce The Number Of 
Hospitals Providing Valve Services

2016 Hospitals With Thresholds

90%
Reduction in the number of hospitals providing 

valve services.  From 1,135 in 2016, to 119 after the 
imposition of thresholds

Source: FY2016 MedPAR. 
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Solutions to Providing TAVR Access to 
Underserved Populations
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Understand Reasons For Not Undergoing AVR

0
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African Americans
European Americans

P=0.04

Age Non-CardiacDementia Pt. AskAnticipated lack 
of improvement

Cardiac Pt. Declined Other

Comorbidities

Source: Yueng et al. Am J Cardiol 2013;112:991-995. 
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Understand Reasons For Not Undergoing TAVR

After echo, blacks were more likely to 
decline AVR, be lost to follow-up, and 
not be referred to cardiology (OR 
4.41, CI 1.43-13.64; p=0.010)

Source: Sleder A. Socioeconomic and Racial Disparities: a Case-Control Study of Patients Receiving Transcatheter Aortic Valve 
Replacement for Severe Aortic Stenosis. Journal for Racial Health Disparities. 2017. 
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Lower Rate Of Referrals For AVD In African Americans 

DESIGN: 
• Retrospective, cohort 

design; 4 community 
based hospitals  

• Patients >40 years with 
AVD from January 2011 
to June 2016 (N=952)

KEY POINTS
• After adjusting for clinical and echocardiographic variables, black patients were less 

likely to be referred to CTS for treatment of aortic valve disease than white 
patients

• Adjusted odds ratio for CTS referral was 0.48 for blacks (p <0.001) compared with 
whites 

Source: Rodriguez, Benjamin Cruz, et al. "Comparison of Frequency of Referral to Cardiothoracic Surgery for Aortic Valve Disease in Blacks, Hispanics, and Whites." American Journal of Cardiology 120.3 (2017): 
450-455.
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Potential Solution: Better Geographical Alignment

TVT Registrants & # of 
TAVR centers
Countries where 20% or more of population 
is African American

Existing geographical 
barriers: access to 

providers offering the full 
range of treatment 

options. 
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Building TAVR Expertise In The Community

Source: Carroll, John D., et al. "Procedural experience for transcatheter aortic valve replacement and relation to outcomes: the STS/ACC TVT registry." Journal of the American College of Cardiology 70.1 
(2017): 29-41.
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Potential Solutions: Valvular Heart Disease Roundtable

Conduct patient out-reach 
survey – Patients receiving 
TAVR and those who refuse 
treatment

Develop a TAVR Advisory 
Board partnering with ABC to 
increase education and 
awareness

Develop national campaign 
to address disparities

Solutions focused on immediately actionable items:

Source: ABC Roundtable: Addressing Disparities in Contemporary Care of the Minority Patient with VHD, June 2017.  
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Our Community – Oak Cliff In Dallas, TX

24.4%

28.7%

41.4%

Source: www.city-data.com and www.census.gov 

Median Income:
US: $57,617
Dallas, TX: $47,243
Oak Cliff, TX: $41,991 
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Our Pilot – Methodist Dallas Medical Center

54
TAVRs 

(Apr 2016 – May 2018)
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Our Demographics

African 
American

28%

Hispanic
4%

White
68%

28% (MDMC TAVR)

VS. 

4% (US TAVR)



46

Our Outcomes

Outcome 2017 Q1-Q3
(n=24)

2017 Q4
(n=8)

2018 Q1
(n=8)

2018 Q2
(n=3)

In-hospital Mortality Rate
MDMC

US Median
0.0%
1.5%

0.0%
1.5%

0.0%
1.5%

0.0%
1.5%

Vascular Complication (any)
MDMC

US Median
4.2%
3.0%

3.1%
3.0%

6.5%
3.0%

4.4%
3.0%

Device complications (in-hosp)
MDMC

US Median
0.0%
0.0%

0.0%
0.0%

0.0%
0.0%

0.0%
0.0%

Aortic Regurgitation (30-day)
MDMC

US Median
0.0%
0.0%

0.0%
0.0%

0.0%
0.0%

0.0%
0.0%
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Implications And Conclusions

Reconceptualize 
hospital metrics

• Shared Decision Making 
(SDM) is not optimal unless 
all valve centers offer both 
SAVR and TAVR 

• Limiting patient access 
through arbitrary procedure-
specific quotas will create 
unintended barriers to TAVR 
for patients

• Transparent quality metrics 
is how programs should be 
differentiated

Build greater 
understanding and 

awareness 

• Develop greater 
understanding of patient 
barriers to TAVR

• Use that information to 
inform awareness 
campaigns directed toward 
patients and physicians

Plan for community 
TAVR centers and novel 

outreach

• Align TAVR centers in 
communities where need is 
greatest and the population 
is underserved



Thank you! 
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