HHHHHH

Treatment of the Young Patient
with Aortic Stenosis and a
Bicuspid Aortic Valve

Michael Mack, MD
Baylor Scott & White Health
Dallas, TX



Conflict of Interest Disclosure

Medtronic Study Chair Apollo Trial
Edwards Lifesciences Co-Pl of PARTNER 3
Foldax Study Steering Committee



BICUSPID

VALVE




Treatment of the Young Patient with Aortic Stenosis and a Bicuspid Aortic Valve

Factors to Consider

Patient Age-valve durability- patient will outlive their valve

Valve-bicuspid- how does this affect treatment choice (TAVR vs
SAVR)?
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Age-Stratified Surgical Aortic Valve

Replacement for Aortic Stenosis . R
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TAVR in Bicuspid Aortic Stenosis

Yoon S, Makkar R EuroPCR 2019 No Raphe Non-calcified Raphe Calcified Raphe

Mild Leaflet
Calcification

Excess Leaflet
Calcification




@ Death

Death, %

No. at risk
Bicuspid
Tricuspid

JAMA

Original Investigation

Association Between Transcatheter Aortic Valve
Replacement for Bicuspid vs Tricuspid Aortic Stenosis
and Mortality or Stroke Among Patients at Low

Surgical Risk
Raj R. Makkar, MD'; Sung-Han Yoon, MD'; Tarun Chakravarty, MD'; et al
10 - . A
HR, 0.75 (95% CI, 0.55-1.02); P=.06
8,
Tricuspid
6_
4
Bicuspid
g _l_’_l—'_'_‘J_.—_—"
0 T I I 1 i 1 1
0 2 4 6 8 10 12
Time, mo
3168 1300 1130 1111 1102 1081 779
3168 1430 1273 1253 1230 1204 8388

Stroke

Stroke, %

No. at risk
Bicuspid
Tricuspid

10+
HR, 1.03 (95% Cl, 0.69-1.53); P=.89
8,
6_
4,
Tricuspid
2 - ___'—,—l—
= = Bicuspid
0 T T T T T T 1
0 2 4 6 8 10 12
Time, mo
3168 1285 1117 1097 1087 1065 770
3168 1409 1253 1232 1205 1182 874



Circulation

Volume 152, Issue 19, 11 November 2025; Pages 1326-1337

https://doi.org/10.1161/CIRCULATIONAHA.125.076678

ORIGINAL RESEARCH ARTICLE

e

American
Heart
Association.

Three-Year Follow-Up of the NOTION-2 Trial: TAVR Versus
SAVR to Treat Younger Low-Risk Patients With Tricuspid

or Bicuspid Aortic Stenosis
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Transcatheter or surgical aortic valve ’I“)

replacement in patients with severe aortic p—
stenosis aged 70 years or younger: A
NOTION-2 substudy

Troels Hgjsgaard Jorgensen, MD, PhD*, Hans Gustav Horsted Thyregod, MD, PhD*, Mikko Savontaus, MD, PhD",
Ojvind Bleie, MD, PhD ¢, Evald H Christiansen, MD, PhD ¢, Matti Niemela, MD, PhD ¢, Oskar Angeras, MD, PhD",
Ingibjorg J. Gadmundsdéttir, MD, DM ¢, Mika Laine, MD, PhD", Andreas Riick, MD, PhD ',

Bernard Prendergast, MD, DMSc’, Martin Leon, MD, PhD ¥, Lars Sgndergaard, MD, DMSc!, and Ole De

Backer, MD, PhD*™, for the NOTION-2 investigators
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Subanalysis — Tricuspid & Bicuspid AS cohorts
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Subanalysis — tricuspid & bicuspid AS cohorts
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TAVR vs. Surgery - Risk difference

Percentage points (95% Cl)
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Severe bicuspid AS TI'_“{(I
Heart Team decision re(gElz)ry (
for bAVR e’a
Not TF-TAVI . \\ tal arm
suitable to i
A\ 4
{".\._;
o =
? =
< C
8 8 i Assessed at 1-year FU
g_ — Y - = E following 1 interim analysis
o 2
< ©
N suitable to

Primary Efficacy endpoint

1) Death

2) Stroke

3) Procedure-and valve
related hospitalization

Assessed at 5-year FU
1

Pre-specified follow-up
assessment at 10 years
and lifelong consent

TF-TAVI

30-day 1-year

5-year

4 v
Screening failure 1 |

Follow-up




BELIEVERS trial S

Patients with severe Bicuspid Aortic Valve st@nosis > 50 years old

TAVR and SAVR risk determing nmittee
Permissibility of randomization will g committee
based on perceived equipoise, t sk assessments
If risk assessment deeme stry still permitted

220% minorities (cap 80% whites)

K 235% female (cap 65% male) .
TAVR registry Planned TAVR type pre-specified SAVR registry
Revascularization plan pre-specified
N=250 Surgical plan pre-specified (no AA surgery / concomitant valve) N=250
TAVR N=1050 SAVR
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What Do We Know About Aortic Valve Durability?
Options

@ Ross Procedure- restores life expectancy; highly operator dependent; not widely available

& Mechanical-survival advantage at 15 years in patients <65 years; patients strongly resistant
"™ to anticoagulation

~~ Bioprosthetic- all valves subject to structural valve deterioration

B SAVR
B TAVR
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2025 ESC/EACTS Guidelines for the
management of valvular heart disease

Developed by the task force for the management of valvular heart
disease of the European Society of Cardiology (ESC) and the
European Association for Cardio-Thoracic Surgery (EACTYS)

Age (years)
Ross
procedure

Limitations Technical complexity OAC (embolic/haemorrhagic risk) Limited durability
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What Data Do We Have Regarding Comparative
Outcomes and Bioprosthetic Valve Durability with
TAVR and SAVR?



FARTNER 3 PARTNER 3 Trial -7 Year Outcomes

TRIAL

The NEW ENGLAND
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ORIGINAL ARTICLE

Transcatheter or Surgical Aortic-Valve
Replacement in Low-Risk Patients at 7 Years

Martin B. Leon, M.D.,"? Michael J. Mack, M.D.,? Philippe Pibarot, D.V.M., Ph.D.,*
Rebecca T. Hahn, M.D.,*? Vinod H. Thourani, M.D.,> S.H. Kodali, M.D.,*?
Philippe Généreux, M.D.,* Samir R. Kapadia, M.D.,” David J. Cohen, M.D.,**
Stuart J. Pocock, Ph.D.,?° Yiran Zhang, M.S.,*° Molly Szerlip, M.D.,?

Julien Ternacle, M.D., Ph.D.,** S. Chris Malaisrie, M.D.,*

Howard C. Herrmann, M.D.,* Wilson Y. Szeto, M.D.,"* Mark J. Russo, M.D.,*
Vasilis Babaliaros, M.D.,** Tamim Nazif, M.D.,? John G. Webb, M.D.,* and
Raj R. Makkar, M.D.," for the PARTNER 3 Investigators*
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@ PARTNER 3 Death or Disabling Stroke
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No. of events

\07 FARTNER 3 Site-reported Mi

Diagnostic/Therapeutic 0 -5 Years >5 -7 Years 0 -7 Years
Intervention TAVR  Surgery [ TAVR  Surgery | TAVR  Surgery
Total No. of MI Events 10 19° ) 4 26 23
With Intervention 3(30%) 9(47%) | 8(50%) 1(25%) | 11 (42%) 10 (43%)
PCIl/Coronary Stent 3 9 7 1 10 10
CABG 0 0 1 0 1 0
Without Intervention 7(70%) 10(53%) | 8(50%) 3 (75%) | 15(58%) 13 (57%)
Coronary Cath. Only 2 3 1 0 3 3
No Intervention Attempted 5 7 7 3 12 10

"2 patients had 2 events (1 in the TAVR arm and 1 in the Surgery arm)
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FARTNER 3 Valve Thrombosis

No. of events

0—7 Years
TAVR Surgery

Clinically Significant Valve Thrombosis

Valve Thrombosis Events 14 events in 13 pts’™® 2 events in 2 ptst

Clinical Sequelae Related to Thrombosis

Death 0 0
Stroke (all ischemic) 3 0
Disabling 1 0
Non-disabling 2 0
Stage 2 or 3 HVD 10 1
Resolved with Anticoagulation 7 0

"1 patient had 2 events (both Stage 1 HVD)
TThere was 1 new event in each arm from 5-7 years (both Stage 3 HVD)




Option 1

Ten-year Outcomes of Transcatheter
or Surgical Aortic-Valve Replacement

in Intermediate-Risk Aortic Stenosis:
PARTNER 2A Trial

Vinod H. Thourani, MD
on behalf of The PARTNER 2 Trial Investigators

TCT | San Francisco | October 27t, 2025
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All-cause Mortality
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ER1 Just taking a look at the legends between the figures. Some have the writing in white, so in the respective colors.
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Ten-year Outcomes of the PARTNER 2
Intermediate-Risk Studies:

A Propensity-matched Analysis of P2S3i TAVR

and P2A Surgery

Raj Makkar, MD
on behalf of The PARTNER 2 Trial Investigators

TCT | San Francisco | October 27t 2025




All-cause Mortality
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Six-Year Outcomes After Transcatheter
vs Surgical Aortic Valve Replacement in e
Low-Risk Patients With Aortic Stenosis

John K. Forrest, MD,? Steven J. Yakubov, MD,” G. Michael Deeb, MD,® Michael J. Reardon, MD,® on behalf of the
Evolut Low Risk Trial Investigators*

CONCLUSIONS The 6-year results from the Evolut Low Risk trial show no significant difference in the composite
endpoint of all-cause mortality or disabling stroke. At 6 and 7 years, the TAVR arm had a hjgheptemtewent}on
rate compared with surgery, driven by an increased incidence of aortic regurgitation. (Medtronic Evolut Trans-
catheter Aortic Valve Replacement in Low Risk Patients; NCT02701283) (JACC. 2026;m:m-m) © 2026 The Authors.
Published by Elsevier on behalf of the American College of Cardiology Foundation. This is an open access article
under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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FIGURE 1 Clinical Outcomes Through 6 Years in the Evolut Low Risk Trial
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FIGURE 2
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Reintervention

TAVR Surgery P Value

Year6 5.5% (4.0%-7.4%) 3.3% (2.1%-4.9%) 0.07
Year7 9.8% (7.6%-12.4%) 6.0% (4.2%-8.3%) 0.02

Year 6 sHR: 1.66; 95% Cl: 0.96-2.86
Year 7 sHR: 1.68; 95% Cl: 1.10-2.58

0 1 2 3
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No. at risk

727 703 683 650 618 559 451 273

- 686 637 604 567 524 489 428 248
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Early Structural Valve Degeneration of R) Gheck orupats
Trifecta Bioprosthesis

Shinichi Fukuhara, MD, Suzuna Shiomi, BS, Bo Yang, MD, PhD, Karen Kim, MD, MS,
Steven F. Bolling, MD, Jonathan Haft, MD, Paul Tang, MD, Francis Pagani, MD, PhD,
Richard L. Prager, MD, Stanley Chetcuti, MD, P. Michael Grossman, MD,

Himanshu J. Patel, MD, and G. Michael Deeb, MD

Department of Cardiac Surgery, University of Michigan, Ann Arbor, Michigan; and Division of Cardiovascular Medicine, University of
Michigan, Ann Arbor, Michigan
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SVvD
Trifecta vs. Non-Trifecta
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Figure 3.  Cumulative incidence of structural valve degeneration: Trifecta (Abbott Vascular, Santa Clara, CA) vs non-Trifecta. Death and
prosthetic valve endocarditis were considered as competing events. (A) Entire cohort. (B) Younger cohort (age <65 years). (CI, confidence interval;
%: SHR, subdistribution hazard ratio; SVD, structural valve degeneration.)



Reintervention
Trifecta vs. Non-Trifecta

S =
A % B %
T o~
% i SHR 1.98 95% Cl 0.75-5.24 % : SHR3.00 95% C10.91:0.80
¢ 84 p=0.17 ™ - 07.1 ; ;
S = -
8 51 AL 8 <65
s o £ 9
O P 3
2= P
g 7 g o 4 "
§ 0 ‘ § 0 2 4
Time (Years) Time (Years)
Number at risk Number at risk
_ Trifecta 147 134 84 26
Trifecta 508 466 297 93 i il
Non-Trifecta 550 512 316 83 on-lritecta 254 240 155 52

Figure 4. Cumulative incidence of reoperation (surgical or transcatheter aortic valve replacement): Trifecta (Abbott Vascular, Santa Clara, CA) vs
non-Trifecta. (A) Entire cohort. (B) Younger cohort (age <65 years). (Cl, confidence interval; SHR, subdistribution hazard ratio; SVD, structural
valve degeneration.)
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Treatment of the Young Patient with Aortic Stenosis and
a Bicuspid Aortic Valve
Conclusions

Patients < 70 years should preferentially receive SAVR
TAVR in patients with a bicuspid valve should be reserved for older patients with favorable

anatomy

Patients < 65 years should be informed about the Ross Procedure and mechanical valve
options and outcomes
ACC/AHA Guidelines will be published later this year

We need 10-year valve durability and outcome data in low-risk patients

Similar to surgical valves, there may be differences in durability of TAVR valves
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