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Rishi Puri,  Stephen J. Nicholls,  Mingyuan Shao,  Yu Kataoka,  Kiyoko Uno,  Samir R. Kapadia,  E. Murat Tuzcu,  Steven E. Nissen

>Impact of Statins on Serial Coronary Calcification During Atheroma Progression and Regression

Journal of the American College of Cardiology, Volume 65, Issue 13, 2015, 1273–1282

http://dx.doi.org/10.1016/j.jacc.2015.01.036



Figure 1. Risk of Aortic Valve Stenosis as Function of Elevated Lp(a) LevelsAnalyses were adjusted for (left) age and sex or (right) 

multivariable adjusted additionally for total cholesterol, high-density lipoprotein cholesterol, systolic blood pressure, smoki...

Pia R. Kamstrup,  Anne Tybjærg-Hansen,  Børge G. Nordestgaard

Elevated Lipoprotein(a) and Risk of Aortic Valve Stenosis in the General Population

Journal of the American College of Cardiology, Volume 63, Issue 5, 2014, 470–477

http://dx.doi.org/10.1016/j.jacc.2013.09.038
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NATURAL  HISTORY
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• Velocity increases as blood

passes through the stenosis
Vjet

• Pressure Gradient = 4V2
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DEFINITION OF “SEVERE”

MANMADE  AND FRAUGHT
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THE REAL DEFINITION OF SEVERE AS

• THE AMOUNT OF OBSTRUCTION TO LV 

OUTFLOW THAT CAUSES ILLNESS
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THE ASSESSMENT STARTS WITH THE 

PHYSICAL EXAM

• WHEN DOES THE MURMUR PEAK

• CAROTID DELAY

• FORCEFUL APICAL BEAT

• [SSSS]
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SEVERE AS

• 4/40/1/0.6
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OTTO et al CIRC ‘97



Valve area vs. mean pressure gradient of 3483 echocardiographic studies in patients with 
aortic valve stenosis and normal left ventricular function. 

Minners J et al. Eur Heart J 2008;29:1043-1048

Published on behalf of the European Society of Cardiology. All rights reserved. © The Author 
2007. For permissions please email: journals.permissions@oxfordjournals.org
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ADDITIONAL HELP
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HUGE BIOLOGIC VARIABILITY



Figure 3. Progression of AVA and PGmean from baseline to follow-up. ∗P &lt; .05, HG/AS versus NF/LG and LF/LG. ‡P &lt; .05, 

follow-up versus baseline values, compared using Wilcoxon signed rank test.

Sebastian Herrmann,  Bastian Fries,  Dan Liu,  Kai Hu,  Stefan Stoerk,  Wolfram Voelker,  Catharina Ruppert,  Kristina Lorenz,  

Georg Ertl,  Frank Weidemann

Differences in Natural History of Low- and High-Gradient Aortic Stenosis from Nonsevere to Severe Stage of the Disease

Journal of the American Society of Echocardiography, 2015, Available online 28 August 2015

http://dx.doi.org/10.1016/j.echo.2015.07.016
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•Aortic Vmax ≥ 4 m/s or
mean ∆P ≥40 mm Hg
•AVA typically is ≤1.0 cm2 (or AVAi 0.6 cm2/m2) but not 
required to define severe AS
•Very severe AS is an aortic Vmax ≥5 m/s or mean P ≥60 
mm Hg
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AVA IS INSTRUCTIVE BUT  

IMPERATIVE    
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CLASS I

• AVR FOR LV DYSFUNCTION

• But then you’d actually have to measure LV function
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ITO et al JACC 2018
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AURIGEMMA et al  CIRC 113: 296

http://circ.ahajournals.org/content/vol113/issue2/images/large/20FF1.jpeg
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LOW FLOW-LOW GRADEINT LOW EF AS

LOUSY SYSTOLE

LOUSY DIASTOLE

BOTH



Kaplan–Meier all-cause mortality analysis to 2 years is shown for patients with low flow (LF) vs 
normal flow (NF; A), LF with low ejection fraction (LEF) vs normal ejection fraction (NEF; B), and 

LF with LEF and low gradient (LG) vs normal gradient (NG; C). 

Howard C. Herrmann et al. Circulation. 2013;127:2316-2326

Copyright © American Heart Association, Inc. All rights reserved.
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WE NEED BETTER TOOLS

• MRI

• BIOMARKERS

• BAV
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KWAK et al JACC 2021
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BIOMARKERS
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East Carolina Heart Institute

CONCLUSION (AS)

• ASSESSMENT OF SEVERITY IS EASY WHEN A 
60 y/o HAS ANGINA AND A GRADIENT OF 80 
mm Hg

• FOR AN 80y/o WITH DOE AND AND A 
GRADIENT OF 32 IT TAKES EVERY PIECE OF 
DATA YOU’VE GOT STARTING WITH THE PE
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• YOU CANNOT RELY UPON ANY SINGLE 

VARIABLE TO DECIDE ON AVR
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MR

• PRIMARY MR: IT’S THE VALVE THAT MAKES 

THE HEART SICK

• SECONDARY MR: IT’S THE HEART THAT 

MAKES THE VALVE SICK
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PRIMARY MR
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SEVERE MR

BIG JET

ROA >0.4 CM2

REGURGITANT Fx >/= 50%

REGURGITANT VOLUME >/= 60 cc  
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SEVERE MR

• REPAIR

• REPAIR

• REPAIR
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VASSILEVA et al CIRC: 2013
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55 Y/O  ASYMPTOMATIC MAN

• MVP WITH SEVERE MR (P2 PRO)

• EF 65 %

• ESD 38 mm
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TRIGGERS FOR PRIMARY  MR 

INTERVENTION

• CLASS 1            Sx/ 60/40
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WHERE  DID  THE TRIGGERS COME 

FROM
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TRIBOUILLOY etal,  CIRC 99:400,1999
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GILLINOV et al ANN THOR SURG 90 :481 , 

2010

CLASS  II
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ENRIQUEZ-SARANO etal CIRC, 90:830, 1994
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TRIBOUILLOY et al  JACC 2009
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CLAVEL et al JACC 20166
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Amgad Mentias,  Peyman Naji,  A. Marc Gillinov,  L. Leonardo Rodriguez,  Grant Reed,  Tomislav Mihaljevic,  Rakesh M. Suri,  

Joseph F. Sabik,  Lars G. Svensson,  Richard A. Grimm,  Brian P. Griffin,  Milind Y. Desai

Journal of the American College of Cardiology, Volume 68, Issue 18, 2016, 1974–1986

http://dx.doi.org/10.1016/j.jacc.2016.08.030



2a B-NR

1. In asymptomatic patients with severe
primary MR and normal LV systolic function
(LVEF > 60% and LVESD < 40mm) (stage C1)
mitral valve repair is reasonable when the
likelihood of a successful and durable repair
without residual MR is greater than 95% with
an expected mortality rate of less than 1%
when performed at a Primary or
Comprehensive Valve Center .
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SURGERY IN ASYMPTOMATIC 

MR WITH NL LVF THE BIG 5
• IT’S THERE AND IT’S NOT GOING AWAY (ASD

ANALOGY)

• REVEALING TREADMILL

• HIGH BNP

• IMPAIRED GLS

• IT CAN BE REPAIRED  
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55 Y/O  ASYMPTOMATIC MAN

• MVP WITH SEVERE MR (P2 PRO)

• EF 65 %

• ESD 38 mm
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MITRALCLIP IN PRIMARY MR

• FOR HIGH RISK PATIENTS

• MORE DURABLE THAN PREDICTED
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Figure 1. Risk of Aortic Valve Stenosis as Function of Elevated Lp(a) LevelsAnalyses were adjusted for (left) age and sex or (right) 

multivariable adjusted additionally for total cholesterol, high-density lipoprotein cholesterol, systolic blood pressure, smoki...

Pia R. Kamstrup,  Anne Tybjærg-Hansen,  Børge G. Nordestgaard

Elevated Lipoprotein(a) and Risk of Aortic Valve Stenosis in the General Population

Journal of the American College of Cardiology, Volume 63, Issue 5, 2014, 470–477

http://dx.doi.org/10.1016/j.jacc.2013.09.038
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SECONDARY MR

IT’S THE HEART THAT MAKES THE 

VALVE SICK
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75  Y/O  MAN

• S/P 3 MIs

• CLASS  III  HF

• EF 0.22   (POP-OFF CONCEPT IS H--S-S—T)

• SEVERE  MR   
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OBADIA NEJM 2018
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STONE et al NEJM 2019
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GDMT WORKS
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MITRA FR           COAPT

• AGE                 70.5                    72

• ERO                 0.31                    0.41

• EDVI 135                     100 e

• EF                    0.33                     0.31
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GRAYBURN et al JACC IMAG 2019
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MITRA FR           COAPT

• AGE                 70.5                    72

• ERO                 0.31                    0.41

• EDVI 135                     100 e

• EF                    0.33                     0.31



Predictors of Clinical Response to 
Transcatheter Reduction of Secondary Mitral 
Regurgitation: The COAPT Trial
Author links open overlay panelPaul
A.GrayburnMDaAnnaSanninoMDaDavid
J.CohenMD, MScbSaibalKarMDcdD. 
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• SR (>20K)     R(5-20k)    NON

EROcm2 0.39            0.39         0.41

EDV ml         187               181         198

ERO/EDV 0.0021        0.0021    0.0021            
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BOTTOM LINE (MR)

• IS THIS PRIMARY OR SECONDARY MR?

• PRIMARY:  IS IT SEVERE? IF SO: CONSIDER EARLY REPAIR 
EVEN IF ASYMPTOMATIC.  GLS AND BNP HELPFUL

• SECONDARY: GDMT

• STILL SYMPTOMATIC:  CLIP
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AR

• CURRENTLY ASYMPTOMATIC Pts

• SURGERY: EF <0.55  ESD >50 mm



Figure 1. Mortality RiskIn the subgroup that did not undergo aortic valve surgery, in order to assess the possible nonlinear 

relationship between iLVESD and risk of death, we modeled the covariate predicted iLVESD as a quadratic spline. Based upon the 

visual a...

Amgad Mentias,  Ke Feng,  Alaa Alashi,  L. Leonardo Rodriguez,  A. Marc Gillinov,  Douglas R. Johnston,  Joseph F. Sabik,  Lars G. 

Svensson,  Richard A. Grimm,  Brian P. Griffin,  Milind Y. Desai

Fraction

Journal of the American College of Cardiology, Volume 68, Issue 20, 2016, 2144–2153

http://dx.doi.org/10.1016/j.jacc.2016.08.045
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AKINTOYE JACC 2023
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“PREDICTIONS ARE HARD TO MAKE 

ESPECIALLY ABOUT THE FUTURE” 

• PREVENTION A REAL POSSIBILITY

• MYOCARDIAL ASSESSMENT

• PROGRESSIVELY SAFER THERAPIES
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