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Valve Disease prevalence 2.5%

0.7% 18-44y to 13.3% ≥75y

Nkomo et al. Lancet 2006;368:1005

How much valve disease is out there?



Prevalence of  Valve Disease –

Olmstead County
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Valve Disease in the Elderly
Historically speaking!

• Two schools of  thought:

– Symptomatic elderly with VHD:

• “You are too old and frail to undergo surgery!”

– Asymptomatic elderly with severe VHD:

• “You are doing too well to consider the risk of  surgery!”









Why did we need new guidelines in 

2014?



Survival with asymptomatic aortic stenosis 

Raphael Rosenhek et al. Circulation. 2010;121:151-156 Copyright © American Heart Association, Inc. All rights reserved.

More data

on natural history



We have better imaging and quantification techniques.
Proximal Isovelocity Surface Area (PISA)



We also now have better outcomes from 

interventions!



Access to minimally invasive therapies.





What is new in the 2014 guidelines?

• Stages of  disease

• Earlier therapy for asymptomatic patients

• Patient specific therapy (no one size for all)

• Tools to increase the utility of  the guidelines



2013 ACCF/AHA Guideline for the Management of  Heart Failure: A Report of  the 

American College of  Cardiology Foundation/American Heart Association Task Force 

on Practice Guidelines

J Am Coll Cardiol. 2013;62(16):e147-e239. doi:10.1016/j.jacc.2013.05.019



2014 ACC/AHA Valve Guidelines

Stage A-D

• Additional definitions of  severity

• Guidance on when to intervene

• How often to perform follow up exams



Stages of  Progression of  VHD
Stage Definition Description

A At risk Patients with risk factors for the development of 
VHD 

B Progressive Patients with progressive VHD (mild-to-moderate 
severity and asymptomatic)

C Asymptomatic 
severe 

Asymptomatic patients who have reached the 
criteria for severe VHD
C1: Asymptomatic patients with severe VHD in 
whom the left or right ventricle remains 
compensated
C2: Asymptomatic patients who have severe VHD, 
with decompensation of the left or right ventricle

D Symptomatic 
severe 

Patients who have developed symptoms as a result 
of VHD



2014 ACC/AHA Valve Guidelines

Stage A-D
• What is severe valve disease?

– Severe when outcomes are poor

– Severe when symptoms occur

– When intervention prolongs survival



Survival with asymptomatic aortic stenosis 

Raphael Rosenhek et al. Circulation. 2010;121:151-156 Copyright © American Heart Association, Inc. All rights reserved.



Does area matter as much?

Raphael Rosenhek et al. Circulation. 2010;121:151-156 Copyright © American Heart Association, Inc. All rights reserved.



Enriquez-Sarano M et al. N Engl J Med 2005;352:875-883.

AAsymptomatic Mitral Regurgitation



2014 ACC/AHA Valve Guidelines

Stage A-D
• What is decompensated LV?

– C1:  compensated LV

– C2: decompensated LV

– Function when outcomes are poor

– Function when postop LV function declines

– When intervention prolongs survival





J Am Coll Cardiol. 2014;63(22):2438-2488

Aortic Stenosis:

Stages of Disease



2014 ACC/AHA Valve Guidelines

Aortic Stenosis

• Stage C: Severe disease (asymptomatic)

– AV velocity > 4 m/s

– C1:  EF > 50%

– C2:  EF < 50%

• Stage D: Severe disease (symptomatic)

– D1:  high gradient, normal EF

– D2:  low gradient, low EF

– D3:  low gradient, normal EF



J Am Coll Cardiol. 2014;63(22):2438-2488



2014 ACC/AHA Valve Guidelines

Mitral Regurgitation

• Stage C: Severe disease (asymptomatic)

– C1:  EF > 60%  ESD < 40 mm

– C2:  EF < 60%  ESD > 40 mm

• Stage D: Severe disease (symptomatic)

– central jet >40% LA

– eccentric jet MR-Vena Contracta > 0.7 cm

– regurgitant volume > 60 ml

– regurgitant fraction > 50%

– ERO > 0.40 cm2



2014 ACC/AHA Valve Guidelines

• What about asymptomatic patients?

– aortic stenosis

– mitral insufficiency



Kaplan–Meier life table analysis for probability of event-free survival over 60 months for 
patients with asymptomatic severe aortic stenosis, according to positive or negative results 

of exercise testing.

M C M Amato et al. Heart 2001;86:381-386

Copyright © BMJ Publishing Group Ltd & British Cardiovascular Society. All rights reserved.



Survival with asymptomatic aortic stenosis 

Raphael Rosenhek et al. Circulation. 2010;121:151-156 Copyright © American Heart Association, Inc. All rights reserved.



Indications for Aortic Valve Replacement in Patients With Aortic Stenosis

J Am Coll Cardiol. 2014;63(22):2438-2488



Indications for Surgery for Mitral Regurgitation

J Am Coll Cardiol. 2014;63(22):2438-2488





Individualized treatment strategies

and “shared decision making”

• Clinical picture

• Imaging parameters

• Frailty assessment

• Multidisciplinary approach

• Don’t forget to ask the family and patient!



Heart Valve Centers of  Excellence

• Heart Valve Team approach

• High level of  expertise

• High patient volume

• Data registry participation

• Reporting own data with continuous improvement 

process



The Heart Valve Team and Heart Valve Centers 

of  Excellence

Recommendations COR LOE

Patients with severe VHD should be evaluated by 
a multidisciplinary Heart Valve Team when 
intervention is considered

I C

Consultation with or referral to a Heart Valve 
Center of Excellence is reasonable when 
discussing treatment options for 1) asymptomatic 
patients with severe VHD, 2) patients who may 
benefit from valve repair versus valve 
replacement, or 3) patients with multiple 
comorbidities for whom valve intervention is 
considered

IIa C

J Am Coll Cardiol. 2014;63(22):2438-2488



Fig 3. Overall mitral valve repair rates, percent repaired (gray bars), for isolated primary mitral valve operations, for the years 2000 

to 2007 (p < 0.0001).

Trends in Mitral Valve Surgery in the United States: Results From 

The Society of  Thoracic Surgeons Adult Cardiac Database

The Annals of  Thoracic Surgery, Volume 87, Issue 5, 2009, 1431–1439



Fig 3. Distribution of less-invasive mitral valve operations among centers performing this operation. (IQR = interquartile range.)

Less-Invasive Mitral Valve Operations: Trends and Outcomes From 

The Society of  Thoracic Surgeons Adult Cardiac Surgery Database

The Annals of  Thoracic Surgery, Volume 90, Issue 5, 2010, 1401–1410.e1



Low Risk (must 

meet ALL criteria 

in this column )

Intermediate Risk 

(any 1 criteria in 

this column)

High Risk 

(any 1 criteria in 

this column)

Prohibitive Risk

(any 1 criteria in this 

column)   

STS PROM <4%

AND 

4% to 8%

OR

>8%

OR

Predicted risk with surgery 

of death or major morbidity 

(all-cause) >50% at 1 y 

OR

Frailty None

AND

1 index (mild)

OR

2 or more indices 

(moderate-to-

severe)

OR

Major organ 

system 

compromise not 

to be improved 

postoperatively

None

AND

1 organ system 

OR

No more than 2 

organ systems 

OR

3 or more organ systems 

OR 

Procedure-

specific 

impediment

None Possible procedure-

specific impediment

Possible procedure-

specific impediment

Severe procedure-specific 

impediment

Risk Assessment Combining STS Risk Estimate, Frailty, Major Organ 

System Dysfunction, and Procedure-Specific Impediments

J Am Coll Cardiol. 2014;63(22):2438-2488



85 yo female with severe symptomatic aortic 

stenosis

Class I - AVR



85 yo female with severe symptomatic aortic 

stenosis



85 yo female with severe symptomatic aortic 

stenosis



Frequency of  Echocardiograms in Asymptomatic Patients With 
VHD and Normal Left Ventricular Function 

Stage Valve Lesion

Stage Aortic Stenosis
Aortic 

Regurgitation
Mitral Stenosis

Mitral 
Regurgitation

Progressive 
(stage B)

Every 3–5 y 
(mild severity 
Vmax 2.0–2.9 m/s)

Every 1–2 y 

(moderate 

severity 
Vmax 3.0–3.9 m/s)

Every 3-5 y 
(mild severity)
Every 1-2 y 

(moderate 

severity)

Every 3–5 y
(MVA >1.5 cm2)

Every 3–5 y 
(mild severity)

Every 1–2 y 

(moderate 

severity)

Severe 
(stage C)

Every 1 y 
(Vmax ≥4 m/s)

Every 1 y 

Dilating LV–
more frequent 

Every 1–2 y 

(MVA 1.0–1.5 cm2)
Every 1 y 
(MVA <1 cm2)

Every 6 months 

to 1 y
Dilating LV–
more frequent

J Am Coll Cardiol. 2014;63(22):2438-2488



Prosthetic Valve: Diagnosis and Follow-Up

RecommendationsRecommendationsRecommendationsRecommendations CORCORCORCOR LOELOELOELOE

An initial TTE study is recommended in patients after 

prosthetic valve implantation for evaluation of valve 

hemodynamics

I B

Repeat TTE is recommended in patients with 

prosthetic heart valves if there is a change in clinical 

symptoms or signs suggesting valve dysfunction
I C

TEE is recommended when clinical symptoms or 

signs suggest prosthetic valve dysfunction
I C

Annual TTE is reasonable in patients with a 

bioprosthetic valve after the first 10 years, even in 

the absence of a change in clinical status

IIa C



21st Century ACC/AHA Valve Guidelines

What cool tools can help facilitate the use of  our 
guidelines?



• 28 year old female student

– mechanical St. Jude mitral valve 4 years ago

– INR = 3.0

– daily warfarin dose is 3 mg

– now 8 weeks pregnant



Now what is a practitioner to do?

• Continue warfarin?

• Switch to low molecular weight heparin?

• Subcutaneous heparin?

• Not really sure?





Where would you look for an answer?





Have you found 

the answer yet?























Summary

• 2014 guidelines clarify stages of  valve disease

• use recent data on natural history, outcomes, improved 

imaging, less invasive interventions

• endorse the “Heart Team” approach to care of  valve 

disease patients

• emphasize individualized care

• facilitated the use of  “point of  care” tools




