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Abstract:
The gold standard for the treatment of pure aortic insufficiency  (PAI) is surgical valve repair or replacement.1 With the newest transcatheter heart valve technologies and the accumulating years of experience of heart teams with the current transcatheter aortic valve replacement (TAVR) prostheses, implanters have push the  envelope with off-label use of those valves designed  and approved for aortic stenosis, in patients with pure aortic insufficiency especially those at higher risks or for compassionate use.3 However, new prostheses are currently under investigation in clinical use and evidences are provided on the safety and efficacy of those latter. It will be discussed in this commentary, the actual clinical evidences and the use of transcatheter heart valves, in and off label, for the treatment of pure aortic insufficiency.












The gold standard for the treatment of pure aortic insufficiency  (PAI) is surgical valve repair or replacement.1 Moreover, PAI  is frequently associated with a large annular anatomy and a dilated ascending aorta, making surgical aortic valve replacement (SAVR) the treatment of choice.1,2 With the newest transcatheter heart valve technologies and the cumulating years of experience of heart teams with the current transcatheter aortic valve replacement (TAVR) prostheses, implanters have push the  envelope with off-label use of those valves designed  and indicated for aortic stenosis in patients with pure aortic insufficiency especially those at higher risk or for compassionate use.3. All patients receiving transcatheter aortic valve replacement (TAVR) in the United States are included in the Transcatheter Valve Therapy (TVT) registry. In this database, 9.5% of the procedures were performed for an off-label indication, with severe PAI being the more common.4 Of those, a study by Dr Alharbi and his team from the Mayo Clinic published in 2020, compared the outcomes of TAVR with surgical aortic valve replacement (SAVR) in pure aortic insufficiency. Based on the results of their study and other observational data, it appears that TAVR is feasible with acceptable outcomes and might be considered as an alternative to surgery in patients deemed high risk or inoperable and who meet the criteria.3 However, many challenges remain especially when the native valve has no or mild calcium to anchor increasing the risk of valve embolization and migration as well as the risk of paravalvular regurgitation. Newer-generations of TAVR could lead to superior outcomes because of better anchorign mechanisms.4,5,6,7,8 Other off-label indications included the use of TAVR in patients with aortic insufficiency who had a prior valve sparing root surgery.9 Some groups use TAVR  in those patients because having a dacron tube graft gives a sense of proper anchoring of the prosthesis.10 Another use was seen in the litterature in patients with long-term left ventricular assist device (LVAD) support who develop aortic insufficiency.11
Some valve already approved and validated for the treatment of severe symptomatic aortic stenosis  in high and intermediate risk paitents, such as the ACURATE neo valve (Boston Scientific), has been proposed as an alternative to medical therapy in inoperable patients with severe native aortic regurgitation. Thirteen European centres participated  in a multicenter international registry which assess the safety and efficacy of this valve in a cohort of patients with PAI. Twenty-four patients were included with a mean Society of Thoracic Surgeons (STS) score of 3.9% and a mean age of 79.4 years old. This study suggests good feasibility and early safety of this transcatheter valve in those patients refused for surgery. However, rates of moderate paravalvular leaks new pacemaker implantation and need for a second valve (20% of cases)7 were higher than those reported for TAVR in aortic stenosis.12
The transapical  JenaValve with clip fixation of the native leaflets has been used in PAI with a reported device success rate of 96.7% (Jupiter registry)13,14  However, the device success rate with the JenaValve in some series was only 83%, with instances of THV malpositioning and THV with at transvalvular pressure gradient of 20 mm Hg. Because the JenaValve is implanted using the TA approach, this was also associated with a higher risk for major bleeding and/or major access-site complications.8
The Trilogy Heart Valve System from Jena Valve Technology Inc, (Irvine California), is the first and only transfemoral TAVR system in the world approved for the treatment of aortic regurgitation in high surgical risk patients. Beyond approval in the EU, JenaValve is actively enrolling in The ALIGN-AR Clinical Trial to demonstrate the safety and effectiveness of the Trilogy system in the United States. 
The study by Dr Liu Lulu and colleagues published in the Journal of Cardiac Surgery demonstrated the one-year outcome of the J-Valve (JC Medical Inc, Burlingame, CA, USA) designed to treat aortic valve regurgitation by facilitating accurate positioning. This is a transapical system. Procedural success rate was 97.1% (130/134) and the device success rate was 96.3% (129/134). The mean aortic valve gradient was 10.2±4.1 mmHg, while the moderate and severe aortic regurgitation was 1.6% at1 year showing good hemodynamic results. . At 1-year, the stroke incidence rate was 2.2% and pacemaker was implanted in 8.9% of the enrolled patients.15 Another similar study of 107 patients showed a procedural success rate of 91.6% (98/107). At 1 year, the all-cause mortality was 5.0%, stroke 2%, and rate of new pacemakers 5.0%. Only mild paravalvular leak was reported. Those studies support the safety and efficacy of the J-Valve in high-risk patients with AS or AR for surgery and gives us an overview of longer-term results.16
[bookmark: _GoBack]In conclusion, the promising results of those studies and of on-going trials give light for less invasive treatments of aortic insufficiency in a near future. However, only time will tell us the wider clinical application of those devices.















References

1. Nishimura RA, Otto CM, Bonow RO, et al.2017 AHA/ACC focused update of the 2014 AHA/ACC guideline for the management of patients with valvular heart disease: a report of the American College of Cardiology/American Heart Association Task Force on Clinical Practice Guidelines. J Am. Coll Cardiol. 2017; 70(2):252–289. 

2. Maurer G. Aortic regurgitation. Heart.. 2006;92(7):994–1000.

3. Praz F, Windecker S, Huber C, Carrel T et al. Expanding indications of transcatheter heart valve interventions. J Am Coll Cardiol Intv. 2015;8(14):1777–1796.

4. Hira RS, Vemulapalli S, Li Z, et al.Trends and outcomes of off-label use of transcatheter aortic valve replacement: insights from the NCDR STS/ACC TVT registry. JAMA Cardiol. 2017; 2(8): 846–854.

5. Alharbi AA, Khan MZ, Khan MU. et al. Transcatheter Aortic Valve Replacement vs Surgical Replacement in Patients With Pure Aortic Insufficiency. Mayo Clin Proc. 2020 December ; 95(12): 2655–2664. 

6. Yoon S-H, Schmidt T, Bleiziffer S, et al.Transcatheter aortic valve replacement in pure native aortic valve regurgitation. J Am Coll Cardiol. 2017;70(22):2752–2763.

7. Roy DA, Schaefer U, Guetta V, et al.Transcatheter aortic valve implantation for pure severe native aortic valve regurgitation. J Am Coll Cardiol. 2013;61(15):1577–1584. 

8. Sawaya FJ, Deutsch M-A, Seiffert M, et al.Safety and efficacy of transcatheter aortic valve replacement in the treatment of pure aortic regurgitation in native valves and failing surgical bioprostheses: results from an international registry study. J Am Coll Cardiol Intv. 2017;10(10):1048–1056.

9. Frerker C, Schewel J, Schewel D, et al. Expansion of the indication of transcatheter aortic valve implantation: feasibility and outcome in" off-label" patients compared with" on-label" patients. J Inv Cardiol. 2015; 27(5):229–236.
10. Koren O, Patel V, Kaewkes D., et al. Transcatheter Aortic Valve Replacement for Bicuspid Aortic Insufficiency After Valve-Sparing Aortic Root Replacement JACC Case Rep. 2021 Dec 1;3(17):1798-1802.
11. Ranard LS, Kaple R, Khalique OK et al. First Transfemoral Implantation of a Novel Transcatheter Valve in an LVAD Patient With Aortic Insufficiency. JACC Case Rep. 
2021; 3(17):1806-1810. 
12. Purita PAM, Tahoces LS, Fraccaro C. et al. Transcatheter treatment of native aortic valve regurgitation: Results from an international registry using the transfemoral ACURATE neo valve. Int J Cardiol Heart Vasc. 2020 Apr; 27: 10048
13. Seiffert M, Bader R, Kappert U, et al. Initial German experience with transapical implantation of a second-generation transcatheter heart valve for the treatment of aortic regurgitation. J Am Coll Cardiol Intv 2014;7: 1168–74.
14. Silaschi M, Conradi L, Wendler O. et al. The JUPITER registry: One-year outcomes of transapical aortic valve implantation using a second generation transcatheter heart valve for aortic regurgitation. Catheter Cardiovasc Interv. 2018; 91(7):1345-1351. 

15. Lulu L, Xiaoling Y, Peng Y et al. One-year Outcome after Transcatheter Aortic Valve Replacement for Aortic Regurgitation: A Single-Center Study. This issue of Journal of Cardiac Surgery.
16. Mingwui T, Xu W, Fei L et al. A versatile transapical device for aortic valvular disease: One-year outcomes of a multicenter study on the J-Valve system. J of Cardiol. 2018; 72(5): 377-384. 





e ————

e o, MDD FRCSC

ot ey Do Come i Ut Moo Ut e
Mol e e
et -

Corependng s i el NP, 1R,
5T S o Qe Cons

s



