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Updates in Structural Heart 
Disease

Scott M Lilly, MD PhD FACC

The Ohio State University Medical Center

Advancing Cardiovascular Care through Hospital Collaboration

Morrow et al. 1963, Ann Surgery; Brockenbrough et al. 1961, Circulation; Curie 1985

In every patient the presence of aortic stenosis was confirmed by the demonstration of 

a systolic pressure gradient between the left ventricle and brachial artery at the time 

of left heart catheterization”

Aortic Stenosis

AVR No AVR

Severe Symptomatic Aortic Stenosis:  
Percent Treated

•  Ross and Braunwald 1968, Circulation • Bouma B J et al. Heart 1999;82:143-148
• Iung B et al. European Heart Journal 2003;24:1231-1243
• Pellikka, Sarano et al. Circulation 2005
• Charlson E et al. J Heart  Valve Dis 2006;15:312-321

Severe Symptomatic Aortic Stenosis:  
50% 2-year Mortality

Aortic Stenosis:  Background TAVR Candidacy

Dr Henning Rud Anderson Dr Alan Cribier

Transcatheter Aortic Valve Replacement 
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Low Risk TAVR Trials, Reported March 2019

Outcome CoreValve SAPIEN Valve

Death Similar Lower

Stroke Lower* Lower

Bleeding Lower* Lower*

Vasc Comp Similar Similar

Kidney Injury Lower* Similar 

New AF Lower* Lower*

Pacemaker Higher* Similar 

Rehospitalization Lower* Lower

Length of Stay Shorter* Shorter*

KCCQ/QOL Imp Higher* (30-d) Higher*

DC Home Higher*

Mack et al, 2019 NEJM; Popma et al., 2019 NEJM

Reardon et al., NEJM 2017, 37(6); 
Vahl et al., JACC 2016, 67(12); Nombela-Franco et al. Circ 2012 26(25)

STROKE

• Initially 5-7% incidence at 30d

• 95% Ischemic, Higher mortality

• Now 2-3%, comparable to SAVR

• Positioning, Deployment

EARLY ( < 1 Day; 54%)
Experience

Diabetes
Balloon-dilation

New atrial fibrillation

LATE (30 Days; 46%)
Chronic Atrial fibrillation

Peripheral arterial disease
Cerebrovascular disease

Anticoagulation

http://www.northbaybusinessjournal.com/wp-content/uploads/ClaretMed-Sentinel.jpg

http://photos.prnewswire.com/prn/20130909/638383-a

Fewer Procedural Complications 

Evolving Populations, Considerations
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Balloon-expandable (BE) and self-expanding 

(SE) valves are approved in US and EU for 

all surgical risk strata regardless of valve 

anatomy.  

•  ~ 25% patients referred for AVR

•  Associated aortopathy

•  “Commisural Splitting”

•  Classification Systems

      → Raphe vs Commisures 

      → Cusp Fusion

Jilaihawi et al. 2016, JACC Cardiovasc Imaging
Yoon et al. 2017, JACC
Vincent et al. 2021, Circulation 

Emerging Populations for TAVR:  Bicuspid Valve Disease
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At least 40 observational trials of TAVR in Bicuspid valve disease that include nearly 13,000 patients

Forest et al. 2020

Emerging Populations for TAVR:  Bicuspid Valve Disease

STS/ACC TVT Registry TAVR in bicuspid and tricuspid valve, n = 929 propensity matched pairs

Similar 1-year survival

→Comparable stroke rates

→Change in NYHA class similar 

→KCCQ/QOL improvement similar

→ > Moderate AI more frequent 

→ Higher rate of AV reintervention
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Emerging Populations for TAVR:  Aortic Insufficiency
Case reports and small case series in patients with severe AI that were not surgical candidates

Using valves designed for AS, there was higher mortality, device embolization and need for a 2nd 

valve, and a greater rate of PVL than in those patients treated for AS

JenaValve JC ValveHLT Meridian

Anchors that do not require calcium to secure
Permit commissural alignment
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Emerging Populations for TAVR:  Aortic Insufficiency

JenaValve

CE-Mark 
Approved

ALIGN-AR (US) 
Completed 
Enrollment

First 28 Commercial Implants reported in 2022 at EuroPCR
Technical success 100%
No surgical conversions
No pacemakers
One mortality, non-device related.
86% had no or trace PVL, non with > moderate

Additional 45 patient with AR reported in 2022 at EuroPCR
Technical success 100%
No surgical conversions, stroke or mortalities
New pacemakers in 9 patients
92% had no or trace PVL, none with > moderate

EuroPCR 2022

Compared to historical experience with 
TAV for Aortic Insufficiency

Decreased need for 2nd valves
Lower incidence of PVL

Comparable need for PPM

Vahl et al., 2024; Lancet

ALIGN-AR Trial:  TAVR for Aortic Insufficiency

High or prohibitive risk surgical candidates
Severe, symptomatic AR
N = 180 patients
Potential FDA Approval late 2025

95%Technical Success

8% 12-mo Mortality

2% 30-d stroke

TAVR-Unload
Moderate AS and reduced LV function
• No difference mortality
• Improved KCCQ with TAVR
• Procedurally Safe
• TCT 2024

EXPAND TAVI II
Moderate AS and HF symptoms
• Enrolling now

TAVR for Moderate AS
TAVR Commercially Available 
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Forthcoming Unclear

Strategies for Atrioventricular Valves
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Coapt, Cinch or Re-construct

Coapt (Leaflets) Re-Construct (Valve)

Cinch (Annulus)

Feldman T, et al. J Am Coll Cardiol. 2014;63:2057-68.

Mitral Transcatheter Edge-to-Edge Repair (TEER)

for Mitral Regurgitation

MitraClip
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MitraClip and Delivery Device
Fluoroscopy

▪ Symptomatic (NYHA class II-IV) with at least moderate-to-severe (≥ 3+) 
mitral regurgitation with LVEF ≥ 20% and ≤ 50%.

▪ Surgery will not be offered as a treatment option. 

▪ LV end systolic dimension ≤ 70 mm.

▪ Mitral valve orifice area ≥  4.0 cm2.

▪ Optimally treated for coronary artery disease and heart failure including CRT 
if qualify.

▪ No evidence of moderate or severe right ventricular dysfunction. 

▪ Pulmonary artery systolic pressure ≤ 70 mmHg.

▪ Do not require continuous oxygen therapy or chronic oral steroid use for 
chronic obstructive pulmonary disease (COPD).

COAPT Trial
Key Inclusion/Exclusion Criteria

Stone GW, et al. N Engl J Med. 2018;379:2307-18.

COAPT Trial
5 – Year Outcomes

Stone GW, et al. N Engl J Med. 2023;388:2037-48.

COAPT Trial
Powered Secondary Endpoints

1.   MR grade ≤ 2+ at 12 months          <0.001

2.   All-cause mortality at 12 months          <0.001

3.   Death and all heart failure hospitalization through 24 months       <0.001

4.   Change in quality-of-life (KCCQ) from baseline to 12 months       <0.001

5.   Change in 6 minute walk distance from baseline to 12 months       <0.001

6.   All-cause hospitalizations through 24 months         <0.05

7.   NYHA class I or II at 12 months          <0.001

8.   Change in LVEDV from baseline to 12 months        <0.005

9.   All-cause mortality at 24 months          <0.001

10. Death, stroke, MI, or non-elective CV surgery for device-related complications at 30 days    <0.001
 

Stone GW, et al. N Engl J Med. 2018;379:2307-18.

▪ Moderate-to-severe (3+) or severe 

(4+) symptomatic mitral regurgitation.

▪ Moderate (2+) symptomatic mitral 

regurgitation combined with mitral 

stenosis plus mitral annular 

calcification.

▪ Have to be unsuitable for treatment 

with approved transcatheter repair or 

surgical mitral valve intervention. 

Intrepid® Transcatheter Mitral Valve Replacement (TMVR) 

APOLLO Clinical Trial

Quentin et al., 2023 J Clin Med

Time Gap exists between Cardiomyopathy and  & MR

“Window of Opportunity“ for Intervention

Cardiac 

Function 

and QoL

Progression of the Disease Over Time

Mortality

MR 1+/2+

MR 3+/4+

GDMT TEER

Death

?Opportunity
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EMPOWER Trial:  Carillon device for annular reduction

Visible Heart

Cinching of the mitral annulust

Human Heart

Cinching of the mitral annulus,
patient case

Krishnaswamy and Kapadia, Front Sci, 2020

Strategies for Atrioventricular Valves

26

Coapt, Cinch or Re-construct

Coapt (Leaflets) Re-Construct (Valve)

Cinch (Annulus)

Vo Bardeleben et al., 2023; Circ CV Int

• Single arm study (n = 85)
• Symptomatic TR, > moderate
• 85% TR reduced at least 1 grade, 

Sustained through 2 years in 75%
• RV remodeling continued through 2 

years
• Improved KCCQ, 6MW, NYHA
• All cause hospitalization decreased 

compared to baseline
• QOL benefits corroborated in RCT (n = 

350
• FDA Approved 2024

TRILUMINATE:  Tricuspid Valve Edge to Edge Repair TRISCEND II:  Tricuspid Valve Replacement

• 400 patients, RCT
• Symptomatic Severe TR, HF
• Improved quality of life metrics
• Trends in mortality, HFH
• FDA Approved 2024

Update in Structural Heart Disease
Aortic Valve Disease

• Commercial TAVR for aortic stenosis, multiple other valves in clinical trials
• Clinical trials for aortic insufficiency, JenaValve anticipated approval 2025

Mitral Valve Disease
• Clips are approved (MitraClip, Pascal)
• Multiple trials for replacement (e.g. APOLLO)
• Multiple trials for annuloplasty strategies (Corcinch, Carillon)

Tricuspid Valve Disease
• Clip is approved (TriClip); other trials forthcoming
• Valve replacement approved (Evoque); other trials forthcoming
• Multiple trials for annuloplasty strategies (Corcinch, Carillon)

Update in Structural Heart Disease
Percutaneous therapies have been developed for most valvular heart 
diseases.

They have comparable, and often superior safety profiles to traditional 
surgery. 

Efficacy is comparable to the surgical approach in aortic stenosis, and 
superior to surgery in functional mitral regurgitation.  

Forthcoming trials with determine efficacy of annuloplasty devices and 
perhaps combined approaches.  
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Thank You

Advancing Cardiovascular Care through Hospital Collaboration
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