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TVT Registry Sites

Number of Registry Sites

STS National Database”

Trusted. Transformed. Real-Time.

« 777 sites performing
TAVR as of Q2 2021->
now over 800

 All states represented

« >500 sites performing
MitraClip and other mitral
valve interventions

NCDR

NATIONAL CARDIOVASCULAR DATA REGISTRY




Annual Procedure Volumes: TAVR
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STS National Database”

Trusted. Transformed. Real-Time.

Changes in Patients and Access
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TAVR Outcomes: Length of Stay
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What Is driving the improvement in TAVR outcomes?

« Analysis of 161,000 TAVR procedures from 2011-2018

« Outcomes: 30-day mortality, 30-day major complications, 1-year mortality

 To “disentangle” the multiple potential effects, we serially adjusted for
different mediator clusters

« Demographics: age, sex

Non-CV comorbidities: diabetes, severe lung dz, home O2, eGFR, dialysis

CV comorbidities: prior Ml, PAD, prior stroke, AF, MR, TR, EF, baseline
health status

Device factors: sheath size, access site

Non-Device procedural factors: anesthesia type, cerebral protection




Patient Characteristics Over Time

Non-CV 2011/12 2013 2014 2015 2016 2017 2018
Comorbidities n=2875 Nn=4390 | n=11,226 | n=19,566 | Nn=30,987 | n=42,612 | n=49,540

p-value

Age

Female

Lung disease

Home oxygen

Est. GFR

Diabetes

% CRF

TCT Arnold SV, etal. TCT LBCT 2022



Procedural Characteristics Over Time

Procedural Factors 2011/12 2013 2014 PAONRS 2016 2017 PAONRS value
n=2875 | n=4390 |n=11,226 |n=19,566 | n=30,987 | n=42,612 | n=49,540 P

Access site

Femoral

Apical, aortic, caval

Axillary, subclavian,
carotid

Sheath size
22-24 French
18-22 French
14-17 French

General anesthesia 98% 93%

52% 44% <0.001
90 mL 85mL  <0.001

Contrast volume 110 mL 110 mL

% CRF
TCT Arnold SV, etal. TCT LBCT 2022




30-Day Death

Odds Ratio (95% CI)
Unadjusted 0.82 (0.80-0.84)

Adjusted for:
Demographics 0.83 (0.82-0.85)
+non-CV conditions 0.85 (0.84-0.87)
+CV conditions 0.87 (0.85-0.88)
+device factors 0.94 (0.91-0.96)

+non-device procedural factors —l—— 1.00 (0.98-1.03)

Death less likely for later procedures Death more likely for |later procedures
| |

0.8 1.0 1.25
Odds ratio per year for 30-day mortality

*OR represents the adjusted change in mortality per year




Improvement Explained by Each Cluster

100% - 0.0%
80% - B Learning curve
_70% B Procedural factors
60% A
O Device factors

40% - B CV factors

= ONon-CV factors

0f 4 -
20% B Demographics
0% . .
30-Day Death 30-Day Composite Adverse 1-Year Death
Events

% CRF’

TCT Arnold SV, et al. TCT LBCT 2022



Improvement Explained by Each Cluster

0.0%

100%
80% - B Learning curve
_70% B Procedural factors
60% A
O Device factors
__R70
40% - o7% B CV factors
= ONon-CV factors
0f 4 -
20% B Demographics
0% . .
30-Day Death 30-Day Composite Adverse 1-Year Death
Events

% CRF

TCT Arnold SV, etal. TCT LBCT 2022



Improvement Explained by Each Cluster

0.0%

100%
80% A B Learning curve
B Procedural factors
_ 700
—_ 70% L 45%
O Device factors
__R70
40% | 67% m CV factors
-_’ ONon-CV factors
0f 4
20% B Demographics
0% . .
30-Day Death 30-Day Composite Adverse 1-Year Death

Events

% CRF

TCT Arnold SV, etal. TCT LBCT 2022



Insights from the TVT Registry

* Trends in TAVR procedures and outcomes

* Drivers of Iimproved outcomes

« Impact of TAVR on the landscape of treatment for severe
aortic stenosis



Impact of TAVR Introduction at the Population Level

All AVR
Trends in Transcatheter and Surgical

Aortic Valve Replacement Among
Older Adults in the United States

Makoto Mori, MD,*"* Aakriti Gupta, MD, MS,™** Yun Wang, PuD,"” Torsten Vahl, MD," Tamim Nazif, MD,
Ajay J. Kirtane, MD, SM,° Isaac George, MD,” Celina M. Yong, MD, MBA, MSc,"* Oyere Onuma, MD, MSc,”
Susheel Kodali, MD,” Arnar Geirsson, MD,” Martin B. Leon, MD,” Harlan M. Krumholz, MD, SM"*

TAVR

BACKGROUND Recent trends, including survival beyond 30 days, in aortic valve replacement (AVR) following the
expansion of indications for transcatheter aortic valve replacement (TAVR) are not well-understood.
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OBJECTIVES The authors sought to characterize the trends in characteristics and outcomes of patients undergoing
AVR.

2012 2013 2014 2015 2016 2017 2018 2019
Year

SAVR TAVR — AllAVR — Isolated SAVR

METHODS The authors analyzed Medicare beneficiaries who underwent TAVR and SAVR in 2012 to 2019. They evalu-
ated case volume, demographics, comorbidities, 1-year mortality, and discharge disposition. Cox proportional hazard
models were used to assess the annual change in cutcomes.

RESULTS Per 100,000 beneficiary-years, AVR increased from 107 to 156, TAVR increased from 19 to 101, whereas SAVR
declined from 88 to 54. The median [interquartile range]} age remained similar from 77 [71-83] years to 78 [72-84] years
for overall AVR, decreased from 84 [79-88] years to 81 [75-86] years for TAVR, and decreased from 76 [71-81] years to

72 [68-77] years for SAVR. For all AVR patients, the prevalence of comorbidities remained relatively stable. The 1-year V I m < h g (p p t )
mortality for all AVR decreased from 11.9% to 9.4%. Annual change in the adjusted odds of 1-year mortality was 0.93 O u e an es er Ca I a
(95% Cl: 0.92-0.94) for TAVR and 0.98 (95% Cl: 0.97-0.99) for SAVR, and 0.94 (95% Cl: 0.93-0.95) for all AVR.

Patients discharged to home after AVR increased from 24.2% to 54.7%, primarily driven by increasing home discharge Y TAV R T 60 0 %
after TAVR.

CONCLUSIONS The advent of TAVR has led to about a 60% increase in overall AVR in older adults. Improving out- ° SAVR 400/
comes in AVR as a whole following the advent of TAVR with increased access is a reassuring trend. l 0

{J Am Coll Cardiol 2021;78:2161-2172) @ 2021 Published by Elsevier on behalf of the American College of Cardiology

« Overall AVR 1 60%

Mori M, et al. JACC 2021:;78:2161-72



Impact of TAVR Introduction on AVR Outcomes

Change in Risk-Adjusted Outcome (per Year)

« Significant improvement in
overall AVR outcomes at

30-day | %% (0.93-0.9.4) 0.93 (0.93-0.94) population level

readmission « Benefits driven by shift of

higher risk patients to
TAVR (with continued

0.94 (0.93-0.95) 0.98 (0.97-0.99‘ 0.93 (0.92-0.94.) improvement in outcomes)

and limitation of SAVR to

the youngest/healthiest

1-year 0.89 (0.88-0. 1.01(1.00-1.02) 0.84 (0.83-0.85) pts
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Mori M, et al. JACC 2021:;78:2161-72



First Decade of US TAVR
Summary

 QOver the first decade of commercial TAVR in the US, outcomes have
Improved dramatically

« The main drivers of these improvements have been device innovation and
technical/procedural advances, particularly for short-term mortality

» In addition, operator and institutional experience continue to play a major
role in reducing complications and optimizing efficiency

» Despite reduction in the use of SAVR, availability of TAVR has led to
significant growth in overall AVR volumes, with improvement in both short
and longer-term mortality for all patients (win/win)



First Decade of US TAVR
Summary-2

» Avalilability of detailed clinical data at the population level has been

essential to gaining these insights and will likely continue to drive quality

Improvement and innovation as the field of structural heart intervention
continues to expand



