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TAVR and MitraClip: Expanding Success and Indications



• Aortic Stenosis (AS) 

• Aortic Valve Replacement (AVR): when to 
refer, when to fix


• Evolution of Transcatheter Aortic Valve 
Replacement (TAVR)


• TAVR Landmark Trials: outcomes, adverse 
events


• TAVR vs SAVR: current guidelines


• Mitral Regurgitation (MR) 

• MitraClip technology


• Primary vs Secondary MR


• MitraClip landmark trials


• Indications for MitraClip

Objectives



Aortic Stenosis
Pathology/Epidemiology

• Aortic stenosis causes progressive obstruction of the left ventricular outflow 
tract resulting in pressure hypertrophy of the left ventricle and ultimately heart 
failure.


• Valvular AS has several causes:


• Age related calcification/degeneration - “wear and tear” manifesting 
usually in the 6th and 7th decades 

• Rheumatic


• Congenital (bicuspid) - clinical manifestation earlier, 5th or 6th decade



Aortic Stenosis
Clinical Course

• Symptoms: 


• Chest pain - myocardial 
ischemia, supply/demand 
mismatch 

• Dyspnea - Heart Failure 

• Syncope - multifactorial



Aortic Stenosis
Surveillance 



Aortic Stenosis
Surveillance

• Premature AVR carries risk of 
cardiac surgery


• Delayed AVR due to 
unrecognized symptoms can 
lead to poor outcomes


• Observational Study, 3 tertiary 
centers, 369 patients.



Severe Aortic Stenosis
Outcomes 





Aortic Stenosis
When to fix



Transcatheter Aortic Valve Replacement (TAVR)
Concepts

• For the past 50 years Aortic stenosis standard of care has been surgical aortic 
valve replacement (SAVR)


• 30-40% of patients with severe aortic stenosis are unsuitable for open heart 
surgery


• Porcelain Aorta


• Prior sternotomy, LIMA-LAD



History

• 1980’s - initial optimism for 
balloon valvuloplasty (BAV)


• Procedural complications


• No mortality benefit


• Early restenosis


• Palliative bridge

Percutaneous Aortic Valve 
Intervention



History
• 1992 Anderson et al - first report of porcine percutaneous 

AV fixed to steel frame via 50 prolene sutures mounted on a 
balloon. 41F catheter


• 9 pig models (2 with significant PVL, 3 with coronary 
flow obstruction)


• Too large for human use


• 2000 Bonhoeffer et al - bovine jugular vein valve on 
platinum stent, 12 yo boy in pulmonic position


• 2000 Cribier et al - balloon expandable bovine pericardial 
valve, 24F catheter (Sheep)


• 4/6/02 Cribier - 57 yo male with severe AS, h/o Aortobifem 
bypass. Antegrade. Valve on 30mm balloon, 24F


• Normalization of AV gradients


• Clinical Improvement in 2 days


• Expired 3m later


• 2005 Paniagua - first retrograde TAVR


• 2006 Webb - 15/18 patients with successful implants. 
Rapid ventricular pacing

Percutaneous Aortic Valve 
Intervention





TAVR
A Tale of 2 Valves: Medtronic Corevalve, Edwards Sapien Valve



• TAVR vs SAVR in patients with 
severe aortic stenosis at high 
surgical risk, STS >10 (A)


• TAVR vs Medical therapy in 
patients with severe aortic 
stenosis whom are inoperable (B)

PARTNER A/B (NEJM 2010)



PARTNER A 
Outcomes 

TCT 2014



Partner A
Adverse Events

TCT 2014



PARTNER B
Outcomes

TCT 2014



High/Extreme Risk
• A randomized comparison of 

self-expanding Transcatheter 
versus surgical aortic valve 
replacement in patients with 
severe AS deemed high risk for 
surgery

US Corevalve



US Corevalve
High/Extreme Risk



US CoreValve
Adverse Events



ACC AHA Guidelines 2014
AVR for Aortic Stenosis



Severe Aortic Stenosis
Intermediate Risk: STS>4



• To compare safety and 
effectiveness of TAVR with 
second generation Sapien XT 
versus SAVR in intermediate risk 
patients.

PARTNER 2

ACC 2016



Partner 2
Outcomes

ACC 2016



Partner 2
Adverse Events

ACC 2016



• Safety and efficacy of TAVR 
with self expanding 
prosthesis versus SAVR in 
intermediate risk patients 
with severe AS

SURTAVI





SURTAVI
Outcomes

ACC 2017



SURTAVI
Adverse Events





Severe Aortic Stenosis
Low Risk Patients: STS <4



PARTNER 3



TCT 2019



Evolut LR



Evolut Low Risk

Trial Description: Patients with severe aortic stenosis with low STS PROM score (<3%) were randomized in a 1:1 fashion to 
either TAVR with CoreValve Evolut or SAVR. They were followed for 24 months.

RESULTS
• Primary endpoint: All-cause mortality/disabling stroke for TAVR vs. SAVR at 24 

months: 5.3% vs. 6.7%, p < 0.05 for noninferiority, p > 0.05 for superiority
• Disabling stroke at 2 years: 1.1% vs. 3.5%, p < 0.05; mortality: both 4.5%, p > 0.05
• New permanent pacemaker at 30 days: 17.4% vs. 6.1%, p < 0.05; moderate-

severe paravalvular leak (PVL): 3.5% vs. 0.5%, p < 0.05; mean aortic gradient at 1 
year: 8.6 vs. 11.2 mm Hg, p < 0.05, mean EOA at 1 year: 2.3 vs. 2.0, p < 0.05

CONCLUSIONS
• TAVR with the self-expanding CoreValve Evolut valve was noninferior to SAVR for 

treatment of severe symptomatic aortic stenosis in low-risk patients 
• Strokes, atrial fibrillation, and severe bleeding were higher with SAVR; need for 

permanent pacemaker and moderate-severe PVL was higher with TAVR
• Landmark trial; longer-term results are awaited

Popma JJ, et al. N Engl J Med 2019;Mar 17:[Epub]
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Severe Aortic Stenosis
The valve, the patient, the procedure



TAVR Outcome Trends





AVR Volume



Patient Risk



Hospital Stay



Disposition





Summary

• Severe aortic stenosis is a condition that 
carries significant morbidity and mortality, 
especially if symptomatic


• AS typically affects the elderly population, 
surgical risk can be high/prohibitive


• TAVR a proven safe alternative to surgery 
in these patients


• Advances in technology and procedure 
itself has significantly reduced 
complications


• TAVR now an alternative to surgery in 
many patients of all risk categories

TAVR for AS



Percutaneous Interventions- Mitral Valve
MitraClip



Mitral Regurgitation (Chronic)

• Primary (degenerative) Mitral Regurgitation: disease of the mitral valve


• Myxomatous


• Rheumatic


• Secondary (functional) Mitral Regurgitation:


• Ischemic


• dilated cardiomyopathy


• Symptoms:


• Dyspnea on exertion


• Orthopnea/PND


• Fatigue


• palpitations (atrial fibrillation)



Mitral Regurgitation
Guidelines



EVEREST II (2011)
Randomized Comparison of Percutaneous Mitral Valve Repair and Surgery for Mitral Regurgitation



EVEREST II
Outcomes (ITT)



EVEREST II
Outcomes (Comparison of Treatment)



MitraClip
Degenerative Mitral Regurgitation

• FDA approval October 2013: “The MitraClip Clip Delivery System is indicated 
for the percutaneous reduction of significant symptomatic mitral regurgitation 
(MR ≥3+) due to primary abnormality of the mitral apparatus [degenerative 
MR] in patients who have been determined to be at prohibitive risk for mitral 
valve surgery by a heart team, which includes a cardiac surgeon experienced 
in mitral valve surgery and a cardiologist experienced in mitral valve disease, 
and in whom existing comorbidities would not preclude the expected benefit 
from reduction of the mitral regurgitation."



MitraClip
Data

• EVEREST II 


• Not as effective as surgery in reducing MR 


• Safer than surgery


• Despite residual MR, reductions in LV chamber volumes and clinical outcomes 
assessed by QOL questionnaires similar. Similar findings in 4-5 yr f/u.


• Until 2019, registry data for MitraClip therapy for functional/secondary MR in 
high surgical risk patients (STS 13.2). 












MitraClip
HF and Secondary MR

• FDA March 14, 2019: Expanded approval for treatment of patients with 
structurally normal mitral valves who develop heart failure and moderate 
to severe MR despite receiving optimal treatment including HF medications 
or, for certain patients, cardiac resynchronization therapy.



MitraClip
Summary

• A percutaneous therapy not strongly reflected in our Valve Guidelines as of yet


• As of 2013 FDA approved, and a reasonable option for patients with 
symptomatic severe (3+/4+) MR in high surgical risk patients versus surgery with 
comparable outcomes (death, freedom from re-operation, freedom from 3-4 
MR, HF/QOL scores, LV volume improvement)


• Must be anatomically feasible: central MR preferred, flail gap <15mm, little 
calcium


•  As of 2019 FDA approved for patients with Heart Failure and moderate to 
severe MR who are still symptomatic on GDMT with reduced mortality and HF 
hospitalizations



Thank You!


