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TAVI durability: How long can a transcatheter valve
last in younger patients?
Written by The Life Science Feed Editorial Team - Edited by Mara Voss

Aortic valve stenosis, a progressive and often debilitating condition, traditionally necessitated open-heart
surgical aortic valve replacement (SAVR). For decades, SAVR was the gold standard, particularly for younger,
healthier patientswho could withstand the rigors of surgery and benefit from the established long-term durability
of surgical bioprosthetic valves. But the market of aortic valve intervention has shifted dramatically with

the advent of transcatheter aortic valve implantation (TAVI), an initially reserved for high-risk patients, now
increasingly considered for those at lower surgical risk and even younger ages.

The Pivot: TAVI's expansion into lower-risk and younger patient cohorts demands a re-evaluation of
long-term valve durability, moving beyond initial short-term efficacy.

The Data: While early and mid-term TAVI outcomes are comparable to SAVR in low-risk patients, data on

valve performance beyond five to seven years remains less extensive than for surgical valves.

The Action: Clinicians must weigh the immediate benefits of TAVI against the accumulating, but still
evolving, evidence on long-term valve durability, especially when counseling younger patients.

Severe aortic stenosis, characterized by the narrowing of the aortic valve opening, obstructs blood flow from the

left ventricle to the aorta, leading to symptoms such as chest pain, syncope, and heart failure. Without intervention,
symptomatic severe aortic stenosis carries a grim prognosis, often leading to death within two to three years. Surgical
aortic valve replacement (SAVR) has long been the definitive treatment, offering excellent long-term outcomes for
patients able to undergo open-heart surgery. But SAVR involves a sternotomy, cardiopulmonary bypass, and alonger
recovery period, posing significant risks for elderly or frail patients.

Transcatheter aortic valve implantation (TAVI) emerged as aless invasive aternative, initially for patients deemed
inoperable or at high surgical risk. The procedure involves delivering a new valve via a catheter, typically through the
femoral artery, and deploying it within the diseased native valve. This approach avoids open-heart surgery, reducing
hospital stay and recovery time. The early success of TAVI in high-risk populations quickly led to its investigation

in intermediate-risk and then low-risk patients, fundamentally altering treatment algorithms for aortic stenosis. The
expansion of TAVI indications has been swift, driven by compelling short- and mid-term efficacy data.

The Shifting Patient Profile for TAVI
Theinitial TAVI trials focused on patients with prohibitive or high surgical risk, typically older individuals with

multiple comorbidities. These patients often had alimited life expectancy, making valve durability beyond five to
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seven years less of aprimary concern. The immediate benefits of TAVI, such as reduced procedural risk and faster
recovery, outweighed the unknown long-term performance of the transcatheter valves. But as TAV| technol ogy advanced
and operator experience grew, the procedure's safety and efficacy improved dramatically. This progression led to its
application in intermediate-risk patients, where TAV| demonstrated non-inferiority or even superiority to SAVR for
primary endpoints like all-cause mortality or disabling stroke.

The most recent shift involves low-risk patients, who are generally younger, healthier, and have alonger life expectancy.
For these individuals, the prospect of needing a re-intervention due to val ve degeneration becomes a much more
significant factor. Surgical bioprosthetic val ves have decades of follow-up data demonstrating their durability, with many
lasting 10 to 15 years or more before requiring replacement. Transcatheter valves, being a newer technology, lack this
extensivelong-termtrack record. Thisdisparity indurability datacreatesaclinical tension: offer alessinvasive procedure
with excellent short-term results, or stick with amore invasive but historically proven option for patients who will live
long enough to experience potential valve failure.

Under standing Valve Dur ability
Valve durability refersto the ability of aprosthetic valve to maintain its structural and functional integrity over time.

For bioprosthetic valves, whether surgical or transcatheter, the primary mode of failure is structural valve degeneration
(SVD). SVD typicaly manifests as leaflet thickening, calcification, tearing, or pannus formation, leading to increasing
stenosis or regurgitation. The rate of SVD isinfluenced by several factors, including patient age, valve design, material
properties, and hemodynamic stresses. Younger patients, dueto their longer life expectancy and higher metabolic activity,
tend to experience SVD at an accelerated rate compared to older patients.

Assessing valve durability involves meticulous follow-up with echocardiography to monitor valve gradients and
regurgitation. Clinical endpoints such as re-intervention (either repeat TAVI or SAVR), valve-related mortality, or
significant hemodynamic deterioration areimportant measures for patient outcomes. The challenge with TAVI durability
dataisthe relatively short follow-up period compared to SAVR. While five-year datafor TAVI in low-risk patientsis
now available and generally reassuring, showing comparable rates of SVD and re-intervention to SAVR, data extending
to 10 or 15 yearsis still accumulating. This gap is particularly relevant for patientsin their 60s or early 70s, who could
reasonably expect to live for another two decades or more.

The Accumulation of Durability Data
Initial studies comparing TAVI to SAVR in intermediate and low-risk patients primarily focused on one- and two-year

outcomes. Thesetrials consistently showed TAVI to be non-inferior, and in some cases superior, for composite endpoints
of death, stroke, and rehospitalization. The excellent early results spurred the rapid adoption of TAVI. But as the patient
population shifted to younger individuals, the focus naturally extended to longer-term durability. Five-year data from
major trialscomparing TAVI and SAV R inlow-risk patients have generally shown comparablerates of all-cause mortality,
stroke, and re-intervention. These findings have been instrumental in supporting the expanded indications for TAVI.
But the definition and assessment of SVD can vary across studies, making direct comparisons sometimes challenging.
Some studies use purely hemodynamic criteria (e.g., increasein mean gradient or new severe regurgitation), while others
incorporate clinical events like re-intervention. The consensus on a standardized definition for SVD in transcatheter
valvesis still evolving. Thisvariability can influence reported durability rates. The specific valve design and material
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properties of different TAVI devices may also play arolein their long-term performance. The choice of valve type can
influence outcomes, and ongoing research continues to refine valve designs to enhance durability.

One of the key considerations for younger patientsis the potential need for a future re-intervention. If aTAVI valve
degenerates, optionsinclude avalve-in-valve TAVI (implanting anew TAVI valveinside thefailed one) or repeat SAVR.
Valve-in-valve TAVI isaless invasive option, but it can create challenges for future access to coronary arteries and may
haveitsown durability limitations. Repeat SAVR, whilefeasible, carries higher risksthan theinitial surgery. The concept
of a'lifetime management plan' for aortic stenosis, particularly for younger patients, is gaining traction. Thisinvolves
considering the sequence of interventions apatient might undergo over their lifetime, aiming to preserve future treatment
options.

The Catch: Long-Term Unknowns
Despite the encouraging five-year data, the primary limitation remains the absence of truly long-term (10-15 year)

follow-up data for TAVI valvesin low-risk and younger patients. Surgical bioprosthetic valves have a well-established
track record spanning decades, providing a benchmark that TAV| has yet to meet. This gap in knowledge means that
clinicians and patients must make decisions based on extrapolations from shorter-term data and a degree of uncertainty
regarding very long-term outcomes. The Oxford Handbook of Cardiology providesathorough overview of these evolving
considerations in valve management.

Another area of ongoing investigation is the impact of subclinical leaflet thrombosis on long-term durability. While
overt leaflet thrombosisis rare, subclinical forms, detected by CT imaging, have been observed in some TAVI patients.
Theclinical significance of these findings, particularly their long-term impact on valve degeneration, is not yet fully
understood. Anticoagul ation strategies are being explored to mitigate thisrisk, but the optimal approach remains a subject
of debate. The potential for leaflet thrombosis to accelerate SVD is a concern that requires continued monitoring and
research.

The patient population itself also presentsachallenge. Younger patients often have different anatomies, including smaller
aortic annuli, which can influence valve sizing and long-term performance. The interaction between the transcatheter
valve and the native aortic root in ayounger, more active individual may differ from that in an elderly, calcified aorta.
These subtle differences could potentially impact the long-term stress and strain on the valve leaflets, influencing their
durability. The question of whether TAVI can truly match the longevity of SAVR in a patient with a 20-30 year life
expectancy is still being answered.

What the Future Holds
The ongoing collection of real-world data and extended follow-up from clinical trials will be critical in providing

the definitive answers regarding TAVI durability in younger and low-risk patients. Registries tracking TAVI outcomes
globally are accumulating vast amounts of data, which will eventually provide insights into long-term performance
across diverse patient popul ations and valve types. Continued innovation in valve design, including materials and
anti-calcification treatments, also holds promise for enhancing durability. The development of next-generation TAVI
valves specifically engineered for longer lifespan is an active area of research.

The conversation around TAV | in younger patientsis no longer just about immediate survival or strokerisk. Itisa
complex discussion about lifetime management, future re-interventions, and the trade-offs between invasiveness and
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long-term durability. Clinicians must engage in shared decision-making with patients, presenting the available evidence

transparently, including the knowns and the unknowns regarding valve longevity. The field is moving towards a more

personalized approach, where patient-specific factors, anatomy, and life expectancy guide the choice between TAVI and

SAVR. The data on improving PCl outcomes also informs the broader context of cardiac interventions, where precision

and long-term planning are paramount.

CLINICAL IMPLICATIONS
The expansion of TAVI to younger, lower-risk patients presents a genuine dilemma. While the immediate
procedural benefits are clear, the lack of robust 10- to 15-year durability data for transcatheter valves means
we are asking patients to make a choice with incomplete information. We have decades of experience with
surgical valves, but TAVI's long-term performance is still an evolving story.

For clinicians, this necessitates a more detailed conversation with patients. It is no longer sufficient to simply
present TAVI as the less invasive option. We must explicitly discuss the potential for future re-intervention
and the implications of valve-in-valve procedures or repeat surgery, particularly for those with a longer life
expectancy. The 'heart team' approach becomes even more critical, ensuring a balanced perspective on
surgical versus transcatheter options.

The industry, for its part, must continue to invest in long-term follow-up studies and develop next-generation
valves with enhanced durability. The current generation of TAVI devices performs well in the short to mid-term,
but the goal for younger patients must be to match or exceed surgical valve longevity. Without this, the
enthusiasm for TAVI in these populations will eventually be tempered by the reality of valve degeneration.
The decision for a younger patient with low-risk aortic stenosis is a deeply personal one, balancing quality
of life, procedural risk, and the unknown longevity of a transcatheter valve. Our role is to provide the clearest
possible picture, even when that picture is still being painted.
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