doi: 10.21037/acs-2020-av-16
Cite this article as: Vemulapalli S. Transcatheter aortic valve replacement and surgical aortic
valve replacement volume-outcome relationships: a Pandora’s box. Ann Cardiothorac Surg
2020. doi: 10.21037/acs-2020-av-16

This is a PDF file of an edited manuscript that has been accepted for publication. As a service
to our customers we are providing this Online First version of the manuscript. The manuscript
has undergone copyediting, typesetting, and review of the resulting proof before it is published
in its final form. Please note that during the production process errors may be discovered
which could affect the content, and all legal disclaimers that apply to the journal pertain.

Editorial

Transcatheter aortic valve replacement and surgical aortic valve
replacement volume-outcome relationships: a Pandora’s box
Sreekanth Vemulapalli1,2,3
1

Duke Clinical Research Institute, 2Duke–Margolis Center for Health Policy, 3Division of Cardiology, Duke University Medical Center, Durham,

NC, USA
Correspondence to: Sreekanth Vemulapalli. Box 3026, 2301 Erwin Rd, Duke University Medical Center, Durham, NC 27710, USA.
Email: Sreekanth.vemulapalli@duke.edu.
Submitted Feb 26, 2020. Accepted for publication Apr 15, 2020.
doi: 10.21037/acs-2020-av-16
View this article at: http://dx.doi.org/10.21037/acs-2020-av-16

‘Pandora’s box’—a ‘source of great and unexpected troubles’
or ‘a present which seems valuable, but which in reality is a
curse’.
The introduction of transcatheter aortic valve
replacement (TAVR) heralded a sea-change in the treatment
of aortic stenosis (AS) and has been recognized as one of the
five most important advancements in cardiovascular disease
over the last 20 years. Given the dearth of prospective
data for valvular heart disease (VHD) (1), clinical trials
supporting the efficacy of TAVR have transformed the
evidence base in VHD. However, history has shown that
the translation of therapies supported by clinical trial data
to everyday practice is rife with pitfalls, including variable
quality.
The framework for healthcare quality metrics was
established by Donabedian over 50 years ago. Quality
measures fall into one of three categories: (I) structural;
(II) process; (III) outcomes. Structural measures, such
as procedural volumes, have the benefit of being easily
measured; however, they are essentially surrogates for
risk-adjusted outcomes measures. Surgery and cardiology
have a rich history of demonstrating volume-outcome
relationships (2,3). On the strength of that history in
other procedures, the Centers for Medicare and Medicaid
Services (CMS) issued a national coverage decision (NCD)
in 2012 that required the performance of ≥20 surgical
aortic valve replacements (SAVR) and ≥300 percutaneous
coronary interventions (PCI) to start a TAVR program
(2,3). Additionally, the CMS NCD required ≥50 aortic
valve replacements (AVRs) per year including ≥20 TAVRs
per year be performed per year for a program to be able to
maintain its status as a TAVR center status and maintain
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eligibility for reimbursement in the eyes of CMS (4).
Though the volume-outcome relationship in TAVR
or SAVR had yet to be proven by the time of the original
CMS NCD, the NCD turned the existence of a TAVR
volume-outcome relationship into a de facto quality metric
and healthcare policy. While subsequent analyses have
confirmed the existence of a contemporary volume-outcome
relationship in TAVR (5) and SAVR (6), a focus on volume
as a structural quality measure misses the opportunity
to define outcome quality metrics, even after taking into
account the learning curve.
The Society of Thoracic Surgeons (STS) has developed
National Quality Forum (NQF)-endorsed measures for
30-day mortality and 30-day composite outcome after
SAVR. Additionally, the Transcatheter Valve Therapies
(TVT) Registry has developed a NQF-endorsed 30-day
mortality metric (7). However, given the relatively low
30-day mortality associated with both SAVR and TAVR
and the expansion of TAVR to low-risk populations,
there is widespread recognition that mortality is not the
only endpoint of interest for quality measurement. As a
result, a 30-day post-TAVR composite metric composed
of mortality, stroke, valve academic research consortium,
major or disabling bleeding, stage 3 acute kidney injury
and moderate/severe paravalvular leak has been derived
and validated. These metrics collectively help focus the
assessment of quality on the measurement of risk-adjusted
outcomes rather than structural measures, such as volume.
However, with the expansion of TAVR to all STS risk
groups, further efforts are needed to develop AVR metrics
that are agnostic of a surgical versus a percutaneous
approach.
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In addition to diverting attention from the development
of outcome-based quality metrics, the recent focus on
the TAVR and SAVR volume-outcome relationship has
overshadowed the need for research to define equitable
dispersion of and access to comprehensive AVR services (8).
Invariably, the use of any absolute minimum quality
threshold to determine eligibility for certification of AVR
programs or payment for AVR procedures will have a
theoretical impact on access to AVR care (9). Yet, despite
having the most TAVR centers per capita in the world,
little is known about access to AVR services in the United
States and the presence of disparities in access. Indeed,
existing volume-outcomes and population-based analyses of
patients undergoing TAVR suggest that there may be both
geographic and racial/ethnic disparities in access to TAVR.
However, none of these existing studies are definitive
due to the lack of a nationwide data source of patients
with severe and symptomatic AS. As a transformational
technology, TAVR is at risk of perpetuating existing
disparities in the United States healthcare system. This is
because innovative technologies often initially favor patients
with the most resources, influence, social connections
and insurance coverage. Further complicating the issue of
defining disparities in AVR is that access to care itself is
a complex construct involving geography, socioeconomic
status, ethnicity, race, insurance status, patient preferences
and physician-related factors (10,11). To fully understand
the impact of linking the volume-outcome relationship to
healthcare policy, we are urgently in need of further work to
define access to care and investigate sources of disparities.
The relaxing of the volume requirements for TAVR in
the recently revised CMS NCD for TAVR (June 2019)
provides a rare opportunity to investigate the impact of
adopting the volume-outcome relationship as health policy.
Specifically, an assessment of whether the relaxation of
the volume requirement has resulted in: (I) a shift in the
proportion of minorities undergoing any form of AVR
or (II) an increase in the number of patients with severe
symptomatic AS undergoing AVR will help quantify
the severity of the geographic access problem. It will
not, however, address other aspects of access, including
insurance status, physician factors and patient preferences.
Lastly, characterizing the extent of access to AVR
services is urgently needed as we transition from reliance on
volume as a structural measure of quality to risk-adjusted
outcomes measures. We must avoid basing accreditation
and reimbursement decisions on risk-adjusted quality
outcome metrics until we understand their implications for
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access and disparities.
Conclusions
The volume-outcome relationship in TAVR and SAVR
has been adopted as a de facto quality metric due to its
inclusion in the original and revised CMS TAVR NCD.
Linking the volume-outcome relationship and healthcare
policy has diverted attention from needed investigation into
access to and disparities in the provision of transformational
AVR technologies. As the measurement of quality in AVR
transitions to risk-adjusted outcomes metrics, policy-makers
tying accreditation or reimbursement to these metrics
will need to carefully balance quality against access and
disparities.
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