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Current Considerations and Future Directions
for Clinical Research in Bicuspid AS

Challenges Associated
with TAVR in BAVD

Knowledge Gaps for
TAVR in BAVD

Anatomic challenges

Bicuspid patients excluded
from all TAVR RCTs

Earlier age of presentation

Selection bias inherent in
registry data

Coexistent aortopathy

Limited quality of life data
for TAVR and SAVR in

BAVD

Predominant AR
phenotypes

Lack of well-defined and
validated imaging selection

Yousif Ahmad, and David Cohen et al. Structural Heart Volume 7, Issue 1, January 2023, 100102
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Clinical and Anatomical Challenges

Clinical factors

e Patients present at younger age (longer subsequent lifetime with an aortic prosthesis)

e Presence of concomitant aortopathy

e More likely to present with predominant aortic regurgitation or mixed aortic valve
disease with insufficient calcification for device anchoring

Anatomic factors

e Larger annuli (sometimes outside the recommended range for treatment with
commercial transcatheter heart valves)

e Increased cusp calcification, which is often bulky and asymmetrical, and not
infrequently extends into the aortic annulus

e Eccentric, nontubular shape of aortic valve complex (tapered or flared)

e Presence of calcified raphe(s)

e Increased frequency of coronary anomalies (including left-dominant coronary cir-
culation, anomalous coronary takeoffs)

e Longer leaflets with increased frequency of calcified leaflets (predisposing to
coronary occlusion with TAVR)

e Increased frequency of horizontal aorta

e Aortic root and ascending aorta dilation

Yousif Ahmad, and David Cohen et al. Structural Heart Volume 7, Issue 1, January 2023, 100102



vailable Evidence on TAVR in BAV Stenosis
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STS/ACC TVT Registry
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TAVR vs. SAVR In Bicuspid AS
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SEV vs. BEV

All Cause Mortality

The Bicuspid TAVR Registry The BEAT Regqistry
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S3 vs. Evolut R/PRO

The BEAT Registry
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Incidence of Bicuspid AV In isolated AVR

584 men and 348 women from USA (Baylor University)
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Patients with a Bicuspid AV (%)

Frequency of Bicuspid AV in TAVR Registry
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Calcium: Amount And Morphology

ASAN TAVR Reqistry Case 1

Total amount of calcium was 65 mm? (threshold: 850HU). There was only small amount of calcium.
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Calcification Morphology and Outcomes
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Spectrum of BAV Disease

Aortic Valve Morphology Combined Aortopathy




BAV Aortopathy
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Bicuspid aortopathy does not require earlier
surgical intervention

Mohammad A. Zafar, MBBS,” Jinlin Wu, MD,*" Thais Faggion Vinholo, MD, MSc,” Yupeng Li, PhD,"*
Dimitra Papanikolaou, MD,* Hesham Ellauzi, MD,*“ Nicolai P. Ostberg, MS,*

Asanish Kalyanasundaram, MD," Paris D. Kalogerakos, MD, PhD,” Sandip K. Mukherjee, MD,"

Bulat A. Ziganshin, MD, PhD,"* John A. Rizzo, PhD,™" and John A. Elefteriades, MD, PhD (hon)*

ABSTRACT

Objectives: Guidelines for surgical correction of patients with ascending thoracic
aortic aneurysm (ATAA) with a bicuspid aortic valve (BAV) have oscillated over the
years. In this study, we outline the natural history of the ascending aorta in patients
with BAV and trileaflet aortic valve (TAV) ATAA followed over time, to ascertain if
their behavior differs and to determine if a different threshold for intervention is
required.

Methods: Aortic diameters and long-term complications (ie, adverse aortic events)
of 2428 patients (554 BAV and 1874 TAV) with ATAA before operative repair were
reviewed. Growth rates, yearly complication rates, event-free survival, and risk of
complications as a function of aortic size were calculated. Long-term follow-up
and precise cause of death granularity was achieved via a comprehensive
6-pronged approach.

Results: Aortic growth rate in patients with BAV vs TAV ATAA was 0.20 and
0.17 cm/year, respectively (P = .009), with the rate increasing with increasing aortic
size. Yearly adverse aortic events rates increased with ATAA size and were lower for
patients with BAV. The relative risk of adverse aortic events exhibited an
exponential increase with aortic diameter. Patients with BAV had a lower
all-cause and ascending aorta-specific adverse aortic events hazard. Age-adjusted
10-year event-free survival was significantly better for patients with BAV, and
BAV emerged as a protective factor against type A dissection, rupture, and
ascending aortic death.

Conclusions: The threshold for surgical repair of ascending aneurysm with BAV
should not differ from that of TAV. Prophylactic surgery should be considered at
5.0 cm for patients with TAV (and BAV) at expert centers. (J Thorac Cardiovasc
Surg 2023;l:1-10)
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BAV Aortopathy

Higher Surgical Risk Lower Surgical Risk
Very Old Age
Aortic root and Ascending Aorta Size
> 5.0-5.5cm*
SAVR + Consider TAVR

TAVR :
Aorta Surgery If Indicated

*JACC 2016 Surgery for Aortic Dilatation in Patients With Bicuspid Aortic Valves



Device Sizing

Sizing according to the landing zone configuration
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Annulus Sizing

Device Sizing
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Proportion of TAVR for Bicuspid AS

Overall: TAVR for Bicuspid AS (12.7%)
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Type of Bicuspid AV
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Procedural and In-Hospital Outcomes of TAVR with S3

| unadiustedoohort | Propensiy score-matched cohort
_ Tricuspid Bicuspid Tricuspid Bicuspid
_ (N=915) (N=125) p-value (N=125) (N=125) p-value
383 (41.9%) 93 (74.4%) <0.001 66 (52.8%) | 93 (74.4%) <0.001
272 (29.7%) 49 (39.2%) 0.041 40 (32%) | 49 (39.2%) 0.291
3 (0.3%) 0 (0.0%) 1.000 0 (0%) 0 (0%) 1.000
7 (0.8%) 0 (0.0%) 1.000 1 (0.8%) 0 (0%) 1.000
55 (6.0%) 8 (6.4%) 1.000 6 (4.8%) 8 (6.4%) 0.783
13 (1.4%) 2 (1.6%) 0.699 3 (2.4%) 2 (1.6%) 1.000
3 (0.3%) 0 (0.0%) 1.000 0 (0%) 0 (0%) 1.000
2 (0.2%) 0 (0.0%) 1.000 1 (0.8%) 0 (0%) 1.000
8 (0.9%) 5 (4.0%) 0.013 1 (0.8%) 5 (4.0%) 0.213

ASAN TAVR Registry




Clinical Outcomes of TAVR with S3

Mortality in Unmatched Cohort
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Initial S3 Oversizing By Calcium Volume
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Procedural Complications By Calcium Volume
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Undersizing Is Effective and Safe

Annulus Area
589 mm?2

S3 29mm with -3cc Underfill S3 26mm with 2 cc underfilling S3 29mm
(2% Oversizing) (4% Undersizing) (9% Undersizing)

Severe Calcified AS: Don’t Do Oversizing in S3 Implantation



Conclusion

1.Bicuspid AS has distinct clinical and phenotypical characteristics: younger age, more severe AV
calcification, and associated aortopathy.

2.The incidence of paravalvular leakage is increased compared to tricuspid aortic valve cohorts
undergoing TAVR.

3. Caution should be exercised regarding aortic injury.
4. TAVR for bicuspid AS is not associated with an excess risk of mortality and stroke.
5. S3 implantation on bicuspid AV is not significantly different from S3 implantation on tricuspid AV.

6. However, there is a need to establish criteria for selecting patients with bicuspid AS who can be
successfully treated with TAVR, similar to the Echo-Score used for rheumatic MS.
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