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SURVIV: Transcatheter Valve-in-Valve Non-I nferior
to Redo-Surgery for Mitral Bioprosthetic Dysfunction
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When abioprosthetic mitral valvefails, clinicians face a choice between redo-surgical mitral valve replacement
(SMVR) and transcatheter mitral valve-in-valve (TMVIV) implantation. The SURVIV trial, presented at
ACC.26, provides critical comparative effectiveness data, demonstrating that TMVIV is non-inferior to SMVR
for the primary composite endpoint of all-cause mortality, stroke, or rehospitalisation at one year.

The Pivot: TMVIV is now established as a non-inferior alternative to SMVR for failed mitral bioprostheses.

The Data: The primary composite endpoint occurred in 15.2% of TMVIV patients versus 16.8% of SMVR

patients (HR 0.90, 95% CI 0.72-1.12, p for non-inferiority The Action: Clinicians should consider TMVIV
as a viable first-line option for patients with mitral bioprosthetic dysfunction, particularly those at higher
surgical risk.

Mitral bioprosthetic valve dysfunction, often manifesting as stenosis or regurgitation, presents a significant clinical
challenge. Historically, redo-surgical mitral valve replacement (SMV R) has been the standard of care. However, SMVR
carries inherent risks, particularly in patients with comorbidities or previous cardiac surgeries. These risksinclude
prolonged hospital stays, increased bleeding, and higher rates of infection, especially in an elderly population with
multiple co-existing conditions. The need for repeat sternotomy further complicates surgical approaches, increasing
operative time and potential for complications. The emergence of transcatheter mitral valve-in-valve (TMVIV)
implantation offered aless invasive alternative, but robust comparative data against SMV R has been limited, leaving
clinicianswithout clear guidance on optimal treatment selection. The SURVIV tria aimed to addressthiscritical evidence
gap by directly comparing these two strategies.1

The SURVIV Trial: Design and Key Findings
The SURVIV trial was a prospective, multicentre, randomised, non-inferiority trial that enrolled 1,250 patients with

symptomatic mitral bioprosthetic dysfunction across55 centresglobally.1 Patientswere randomised 1:1 to either TMVIV
or SMVR. Key exclusion criteriaincluded active endocarditis, severe left ventricular dysfunction (gjection fraction 2
At oneyear, the primary composite endpoint occurred in 15.2% of patientsinthe TMVIV arm compared to 16.8% in the
SMVR arm. The hazard ratio (HR) for TMVIV versus SMVR was 0.90 (95% CI 0.72-1.12), meeting the prespecified
non-inferiority margin (p for non-inferiority 3

Regarding individual components of the primary endpoint, all-cause mortality at one year was 7.8% in the TMVIV
group and 8.5% in the SMVR group (HR 0.92, 95% CI 0.65-1.30). Stroke occurred in 2.1% of TMVIV patients and
2.5% of SMVR patients (HR 0.84, 95% CI 0.42-1.68). Rehospitalisation for heart failure was observed in 8.1% of
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TMVIV patientsand 9.0% of SMV R patients (HR 0.89, 95% CI 0.63-1.26). None of theseindividual differencesreached
statistical significance.3

Procedural success, defined as successful implantation of the device or valve without major complications, was higher
inthe TMVIV group (96.5%) compared to the SMVR group (91.2%, P 12.3% vs 28.7% in SMVR, P 25.1% vs 10.5%
inTMVIV, P4.5% in TMVIV vs5.1% in SMVR, P = .62). These safety outcomes further support the favorable risk
profile of TMVIV compared to traditional surgery.4

Limitations and Future Directions
Whilethe SURVIV trial provides robust evidence for the non-inferiority of TMV1V, certain limitations warrant

consideration. The tria primarily enrolled patients deemed eligible for both procedures, potentially excluding a cohort
of very high-risk patientsfor whom SMV R would be contraindicated. This selection bias might limit the applicability of
the findings to the broader population of patients with failed mitral bioprostheses, particularly those with extreme frailty
or severe comorhidities who might only be candidates for atranscatheter approach. The rigorous heart team assessment,
while ensuring appropriate patient selection, may have inadvertently selected a healthier, lower-risk surgical cohort,
potentially narrowing the observed differences between the two interventions. The follow-up period of one year, while
sufficient for the primary endpoint, may not capture longer-term durability differences between the two interventions.
Bioprosthetic valves, whether surgically or transcatheter implanted, are subject to structural valve degeneration over time,
and alonger follow-up is crucia to assess the longevity and re-intervention rates for both strategies. Further research
is needed to assess outcomes beyond one year, particularly regarding valve durability and potential re-interventions,
which are critical for younger patients with longer life expectancies. Additionally, the trial did not specifically stratify
by the mechanism of bioprosthetic failure (stenosis vs. regurgitation), which could influence procedural outcomes and
device selection. Future studies might explore subgroup analyses based on these factors to refine treatment algorithms
and identify specific patient populations that may benefit more from one approach over the other. The generalisability of
thesefindingsto all centres may also be influenced by the expertise and volume of transcatheter procedures performed at
participating sites. Centreswith less experiencein TMV 1V may observe different outcomes, highlighting the importance
of operator experience and institutional volume in achieving optimal results. Furthermore, the trial did not include
adetailed economic analysis, which would be valuable for healthcare systemsin eval uating the cost-effectiveness of
TMVIV versus SMVR over the long term.5

CLINICAL IMPLICATIONS

The SURVIV trial delivers a clear message: transcatheter mitral valve-in-valve is not just an option for patients
too frail for surgery, it is a non-inferior alternative for a broader population with failed mitral bioprostheses.
This shifts the clinical conversation from ‘can we do TMVIV?' to 'should we do TMVIV?' for many patients. The
lower rates of major bleeding and new-onset atrial fibrillation with TMVIV are particularly compelling, offering
immediate post-procedural benefits that could translate to faster recovery and reduced hospital burden, a
significant consideration for resource-constrained health systems.

For cardiologists and cardiac surgeons, this data necessitates a re-evaluation of current practice guidelines.
The default for a failed mitral bioprosthesis should no longer automatically be redo-surgery, especially for
patients with intermediate surgical risk. Heart teams will need to integrate TMVIV more prominently into
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their decision-making algorithms, ensuring that patient preferences, anatomical suitability, and institutional
expertise are all carefully weighed. Device manufacturers in the TMVIV space, such as Medtronic and Edwards
Lifesciences, will likely see increased demand and competition, potentially driving further innovation in device
design and delivery systems.

Patients stand to benefit significantly from this evidence. The prospect of a less invasive procedure with
comparable efficacy and fewer immediate complications offers a more appealing treatment pathway. This
trial empowers patients to engage more actively in shared decision-making, understanding that they have

a validated alternative to open-heart surgery. However, it is crucial that clinicians transparently discuss the
current limitations, particularly the lack of long-term durability data beyond one year, to manage patient
expectations appropriately. The immediate impact, however, is a broadening of safe and effective treatment
options for a vulnerable patient group.
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