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Aortic Valve Disease is
(increasingly) Common 

• 26% of the population above the age of 65 
years has aortic valve disease
2% f l ith ti l di• 2% of people with aortic valve disease are 
symptomatic and therefore would require y p q
treatment
A l f i l i i i• As a result of an aging population, it is 
estimated that by the year 2025 the y y
number of people with aortic valve disease 
will nearly doublewill nearly double



Natural History of Symptomatic Aortic y y p
Stenosis is Very Bad Without Treatment

Ross J, Braunwald E. Circulation 1968;38:61-67
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Rosenhek et al. New Eng J Med 2000;9:611-617
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33%

Pellika et al. Circulation 2005;111:3290-5



Rosenhek et al. Circulation 2010;121:151-6



Several Patients with Severe AorticSeveral Patients with Severe Aortic 
Stenosis do not Undergo Surgery
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Patients with Severe Aortic Stenosis: Why Are y
so Many Denied Surgery ?
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Wh O t Old P ti t ?Why Operate Old Patients ?

1.   Increase Life Expectancy

2 Improve Quality of Life2.    Improve Quality of Life

3.    Economize Health Care



Eur J Cardiothorac Surg 2006;30:722-727



Mean age = 83 years

Leon M. et al. PARTENR Trial NEJM 2010



Wh O t Old P ti t ?Why Operate Old Patients ?

2 Improve Quality of Life2.    Improve Quality of Life



Biological 
(73 ± 11 y)

Mechanical 
(58 ± 14 y)

Sedrakyan at al. J Thorac Cardiovasc Surg 2004;128:266-72



3 months follow-up

P< 01

P<.001

P<.01

P<.01 P<.05

P<.01

Krane at al. Am Heart J 2010;160:451-457



Gotzmann at al. Heart 2010;96:1102-1106.



Wh O t Old P ti t ?Why Operate Old Patients ?

3.    Economize Health Care



Economics and innovations

• Health care expenses are growing at an unsustainable rate drivenHealth care expenses are growing at an unsustainable rate, driven 
largely by the development of innovative medical technology, 
which tend to improve medical outcomes and increase costwhich tend to improve medical outcomes and increase cost

• As societies struggle to control medical expenses, cost saving 
l (“d ll ” ff h l )alternatives (“decrementally” cost-effective technologies) may 

become attractive, even if they come with reduced benefit
• In theory, limited benefits could be sacrificed for substantial 

resource savings, permitting re-allocation to higher-value g , p g g
alternatives

• TAVI is on the other side an “incrementally” cost effective• TAVI is, on the other side, an incrementally  cost effective 
technology which is difficult to justify in a limited-resource 
environmentenvironment 



Cost-effectiveness (-utility) analysis ( y) y
(CEA)

• CEA assess the value of a new medical technology by 
comparing its costs and health benefits in Quality Adjusted Lifecomparing its costs and health benefits in Quality Adjusted Life 
Years (QUALYs) with those of a standard

ll id diff i hi h i l• allow to consider differences in treatments which involve 
changes in quality as well as quantity of life, adjusting for the 
preference for the benefit achieved

• Utility is a measure of preference about a health state, giving 
an indication of its relative value
 Scaled 0 (death) to 1 (full health)Scaled 0 (death) to 1 (full health)

• Utilities are used to “weight” time according to quality of life 
t d i th t ti /h lth t tspent during that time/health state



1.0
Perfect 
health 2.  With

intervention

LI
FE

 
LI

FE
 

A

LI
TY

 O
F 

LI
TY

 O
F 

1. Without
intervention BD 

Q
UA

L
D 

Q
UA

L
W

ei
gh

ts
)

W
ei

gh
ts

)
RE

LA
TE

D
RE

LA
TE

D
(W(W

HE
AL

T 
HE

AL
T 

0.0Dead
Death 1 Death 2Death 1 Death 2Intervention



The Incremental Cost-Effectiveness Ratio 
(ICER)

Goal is to compare efficacy and costs within a unique indicator 
T1, T2 treatment-groups of patients, g p p
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Calculated when an intervention is not dominant.
Its interpretation needs a reference to a willingness to pay threshold-
ceiling ratio:

Accept the technology if ICER < ceiling ratio

R j t th t h l if ICER ili tiReject the technology if ICER > ceiling ratio



The Incremental Cost-Effectiveness Ratio 
(ICER)

• Generally accepted ratiosGenerally accepted ratios

Very cost effective < $20000/QUALY– Very cost-effective < $20000/QUALY

C t ff ti $20000 t $100000/QUALY– Cost-effective $20000 to $100000/QUALY

– Not cost-effective > $100000/QUALY



The cost-effectiveness planeThe cost effectiveness plane

Nelson et al. Ann Intern Med. 2009;151:662-667.



Conclusion: The return on the investment for aortic 
valve replacement is enormous for patients of all ages

Wu et al. J Thorac Cardiovasc Surg 2007;133:603-607



$ 27 182Mean= $ 13,528 $ 27,182

cost-effective

very cost-effective

Wu et al. J Thorac Cardiovasc Surg 2007;133:608-13



Graham J. JAMA 1997;278:1418-1425



Cost-benefit analysis of TF-TAVI for treatment y
of Aortic Stenosis

3 years study

AVR TAVI medical Tx
$$ 76,340 38,728 32,668

QALYs 2,62 2,05 1,22

TAVI IS A VERY COST-EFFECTIVENESS TREATMENT OPTION 
FOR AORTIC STENOSIS IL ELDERLY POPULATION. THIS MODEL 

SUPPORTS ITS USE IN HIGH RISK PATIENTSHIGH RISK PATIENTS, AS IT 
SIGNIFICANTLY REDUCES MORBIDITY AND MORTALITY

Diage et al. JACC 2010;56:B112 (TCT-490)





Eur J Cardiothorac Surg 2009;35:474—479



CONCLUSIONS
1. TAVI and AVR increase life expectancy

2. TAVI (as AVR) improve the Quality of Life

3. TAVI is a cost-effectiveness procedure in old, 
high risk or otherwise inoperable patientshigh-risk or otherwise inoperable patients

4. Symptomatic Aortic Stenosis should be treated y p
(AVR or TAVI) in all patients with a reasonable 

life expectancylife expectancy

5. As soon as we do not have longer follow-up it is g p
unethical to offer TAVI to moderate-risk patients 

that can undergo traditional surgerythat can undergo traditional surgery 



Thank youThank you



TAVI TENDENCIESTAVI TENDENCIES
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Outcome of Octagenarians After AVR or g
AVR combined with CABG



M i C f R j ti f TAVI T i lMain Causes for Rejection from TAVI Trials

Ben-Dor at al. Circulation. 2010;122:S37–S42


