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Classification of the Severity of
Aortic Valve Disease in Adults

ACC/AHA 2006 Valvular Heart Disease Guidelines

Indicator Moderate Severe

Jet velocity (m per second) | 3.0-4.0 4.0
Mean gradient (mm Hg)" 25.0-40.0 ~40.0

Valve area (cm?) =15 1.0-15 <1.0

Valve area index (cm? per m?) NA NA <0.6

*Valve gradients are flow dependent and when used as estimates of severity
of valve stenosis should be assessed with knowledge of cardiac output or
forward flow across the valve.
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Table 2 Percentage of patients diagnosed with severe

aortic stenosis depending on which echocardiographic

AVA of 1.0 cm? correlated to a AP, of 21 mmHg and a V., of 3.3 m/s.
AP_ of 40 mmHg corresponds to an AVA of 0.75 cm?
V.., Of 4.0 m/s to an AVA of 0.82 cm?.

Minners et al, EHJ 2008; 29: 1043-8



Inconsistent grading of aortic valve stenosis by
current guidelines: haemodynamic studies in
patients with apparently normal left ventricular

function

Jan Minners, Martin Allgeier, Christa Gohlke-Baerwolf, et al.

Heart 2010 96: 1463-1468
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Paradoxical Low-Flow, Low-Gradient Severe Aortic Stenosis
Despite Preserved Ejection Fraction Is Associated With
Higher Afterload and Reduced Survival

Zeineb Hachicha, MD: Jean G. Dumesnil, MD; Peter Bogaty, MD; Philippe Pibarot, DVM, PhD
(Circulation. 2007 :115:2856-2864.)
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Hachicha, Circ 2007
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Pressure recovery
[1;7'Tn NNoI

—+AVA = a * AA/(AA-EOA)
AVA = a * 1 + (EOA/[AA - EOA])

Doppler-Derived EOA (cm?)

Aortic Diameter Aortic Diameter Aortic Diameter
Catheter-Derived = 2.0 cm = 3.0 cm = 4.0 cm
EOA (em?)F (Ay = 3.14 cm”) (A, = 7.07 cm?) (A, = 12.6 cm”)

1.50 (1.69) 1.02 1.24 1.34

1.00 (1.13) 0.76 0.88 0.93
0.75 (0.85) 0.61 0.68 0.71
0.50 (0.56) 0.43 0.47 0.48

a=EOA, AA — cross-sectional area of aorta



Geometrical versus effective orifice
area

Table 1 Contraction cocficient calculated in this study and reported in the literature for different orifice inflow shapes

™~ N 1 <

Valve noncaloified Severely

Mildly,
inflow shape valve colcified valve

Theoretic C,

iznt.
e the reference numbers of the corresponding studies.
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Meta-Analysis of Prognostic Value of Stress
Testing in Patients With Asymptomatic
JF Severe Aortic Stenosis

59 Potentially Relevant Clinical Studies
identified via 1985-July 2008
OVID/IMEDLINE

18 Studies excluded, notin
English
41 Trials reviewed for more
detailed information

16 Trials excluded, not adult

cardiac patients

25 Trials reviewed for more
detailed information

15 Trials excluded,
not severe aortic stenosis

10 Trials included in
analysis

3 Trials withdrawn, no
outcomes of interest
7 Trials with useful information,
by outcome

Rafique et al, AJC, Oct 2009



AS-1 Stress n'1a 7w nr'72ak-nun
'UNIVON'ON

+ .(0""no 0.6-0.9 yximn NnLY) NYP-NII'2 NNX'N =
(1) DSE ,(3) n™oix ,(3) n'7'on — Stress 210 =

(7) 1" n'01 ,(7) D'MIVON'O — |'PN X7 [NAN NNTAN =
(6) ST ninnyx ,(6) Niwp 2X7 NIYION

AVR ,(5) SD ,(5) ?"ox ,(7) o'mivon'o :apyn?7 0I'o ‘71 =
(5)



D''117 D'WIN'N7? [1D'0 D"NO

(65%) 146/225 — |'pn X7 |N2n
(18%) 39/217 — 'pn NN
OR=0.12, P<0.0001

0.01 : 100

Reduced Increased
risk risk

Rafique et al, AJC, Oct 2009



SD-7 [1p'o

M, Random, 95% Ci (5) 9/183 — I'pn X7 |n2n
(0%) 0/179 — 'pm 1NN
OR=0.18, P=0.05

10 100

Increased
risk

Rafique et al, AJC, Oct 2009



AS-2 ynkn np'1a

+

-NN 12 nwYl ,ymin - IIa :n'RoN'~n nwnan
vin'v

2w n7xwa [Class IIb :n'xp'nxn nwian
T'7 NAIANI D'NIVON'O







AS-a Stress echo
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Prognostic Importance of Quantitative Exercise Doppler
Echocardiography in Asymptomatic Valvular
Aortic Stenosis

Patrizio Lancellotti, MD, PhD; Florence Lebois, MD; Marc Simon, MD; Christophe Tombeux, MD;

Christophe Chauvel, MD: Luc A. Pierard, MD, PhD, FESC
‘ Circ 2005; 112 [suppl I]: I-377-382.
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Does Exercise Echocardiography Have an Added Value
Over Exercise Testing Alone in Asymptomatic Patients
with Severe Aortic Stenosis?

Daniel Weisenberg, Yaron Shapira, Mordehay Vaturi, Daniel Monakier, Zaza Iakobishvili,
Alexander Battler, Alex Sagie

The Journal of Heart Valve Disease 2008;17:376-380

Table I: Exercise stress echocardiography data.

Parameter At rest At peak
exercise

Transaortic gradient (mmHg)’
Peak 91+19 113 +24
Mean 57 +13 70+ 16
Aortic valve area (cm?)’ 074+013 -
Heart rate (beats/min)’ 76+13 132+ 21
Systolic blood pressure (mmHg)® 139 +17 157 = 21
Diastolic blood pressure (mmHg)" 81 +8 83+8
METS - :
Abnormal ESE (n)
Limiting symptoms (n)
Abnormal blood pressure response (n) 44 (43.5) 400 600
ST depression >2 mm (n) " (6.9) Time to AVR (days)
Abnormal contractile response (n)

——MNormal ESE
== Albnormal ESE

AVR-free survival probability (%)

)

N7'T2 0OV D'7IN2 YANN7 NNINN *701IXKN 79020 yXINNN 21w 7720 0D K7
(13.0 £ 8.2 and 13.0 £ 7.5 mmHg; p = 0.99) n'7"7¢7 n'arn
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Event-Free Survival in Patients (N=128)
2-Year Event-free Survival Based on Aortic Jet Velocity with Asymptomatic AS by Calcification

at Study Entry in Asymptomatic Patients with Aortic Stenosis

No or Mild Calcification Moderate or Severe Calcification

100 028, 100
90 90
80 80
70 70
60 60

3.0to 4.0 m's

Otto et al. Rosenhek et al

Probability of Remaining Free of Surgery or Cardiac Death
in 622 Adults with Asymptomatic,
Hemodynamically Significant Aortic Stenosis

100

Pellika et al



Symptom-free survival
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ol il
—r_.l_

== NtANP <5000 fmoliml

NtANP 5000 fmol/ml

p<0.05
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Bergler-Klein et al, Circ 2004



Symptom-free survival
1 Tan1 BNP & ANP 9% [1>'0 n>ayn
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Monin et al, Circ 2009
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CONV B-year survival rate 68+6%
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Figure 3. Occurrences of mortality in the conventional treatment
(CONV) group during follow-up. CHF indicates congestive heart
failure.

Kang et al, Circulation. 2010;121:1502-1509



TN DY NNX'NA DTRIN NINY
(nx"1p) Kang

+

N'NYUN XA SD MM 9 =

NIY IN 17RYIN TYWUNXD D'IVNON'ON — 7 —
N1'0ONN

11'0 1-1 NINt% nannna 1LVo1 1) D'VnIVSN'o 2 —
(NIN1

Kang et al, Circulation. 2010;121:1502-1509



TN DY NNX'NA DTRIN NINY
(nx"1p) Kang

Female

AV V,., <5.0m/s

Female 6-year survival rate 91+5%
Male 6-year survival rate 5819% <5.0m/s 6-year survival rate 85+6%
25.0m/s 6-year survival rate 62+10%
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Table 3 Recommended intervals for follow-up of adults with asymptomatic® aortic stenosis

Mild AS Moderate AS Severe AS

Clinical evaluation (review of symptoms and 1 year 1 year & months
reported exercise levels)

Evaluation and treatment of cardiovascular risk 1 year 1 year 1 year
factors
Echocardiography (AS jet velocity, mean 3-5 years or any change in  1-2 years or any change in 6 months to 1 year or for any change in
gradient, valve area, AR severity, LV function) symptoms symptoms symptoms
Exercise test Mot needed Mot needed If symptom status unclear and annual
increase in jet velocity is <<0.3 m/s/
year
Serum BNP level Mot needed Mot needed If symptom status unclear
Daobutamine stress echo If LV dysfunction present If LV dysfunction present If LV dysfunction present and AS severity
and AS severity unclear and AS severity unclear unclear
CT or CMR imaging If bicuspid valve and aortic  If bicuspid valve and aortic  If bicuspid valve and aortic sinuses

sinuses Enlargedb sinuses enlargedb cnlargedb

Cardiac catheterization Mot needed Mot needed Coronary angiography at symptom
onset

AS, aortic stenosis, BMP, brain natriuretic peptide, CT, computed tomography, CMR, cardiac magnetic resonance, LV, left ventricle.

*“Once symptoms occur, intervention is recommended if symptoms are due to severe AS as shown in Table 2. Bvaluation for other causes of symptoms is needed when AS is mild
or moderate in severity.

“Interval for repeat CT or CMR depends on severity of aortic enlargement.

Vahanian & Otto, EHE 2010; 31: 416-23
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Contractile reserve (CR) = SV T by >20% in DSE
Operative mortality by CR
CR (+) 3/64 (5%)
CR (-) 10/31 (32%)
Monin et al, Circulation. 2003;108:319-324
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Group | Group Il Group | Group Il

Before AVR After AVR
Quere JP et al Circulation. 2006;113:1738
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AORTIC STENOSIS

Low Gradient
(Mean gradient <30)

Low CO
AVA <1 cm?

Dobutamine
Stress

Severe Stenosis Mild Stenosis Incidental Stenosis
Mean gradient =40 Mean gradient <30 Contractile reserve 4+
CO ¢ CO 4 Mean gradient <30

AVA 4o (<1 cmd) AVA #4 (>1 cm?) CO +»
AVA «+—» ¢
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(AHA/ACC) n'imna

Class Ila
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nim~r oy AS ¢ npna DSE yxa% 120 =
LV Ti7ona nysini 0'21ma 0r7oni
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AS NinTpNN 21D'W7 'MONN 719'0
D'1DTY D'A'VPO0INS DPNN

‘ 1TV 071N 1873 — (simvastatin & ezetimibe) SEAS =
(2008) n1'vvo 7w nyOWN

Ty ,0'71n 269 — (Rosuvastatin) ASTRONOMER =
(2010) n21'vvo 7w nyOWN



A Major Cardiovascular Events
504

P=0.59

Percentage of Patients

Placebo

Simvastatin plus

Hazard ratio, 0.96

ezetimibe

No. at Risk

Years in Study

Simvastatin plus 817 713

ezetimibe

Placebo 884 791

B Aortic-Valve Events
504

P=0.73

Percentage of Patients

Hazard ratio, 0.97

Placebo

¥

;

~~ Simvastatin plus
ezetimibe

No. at Risk

Simvastatin
ezetimibe

Placebo

Years in Study

732 635

725 611

C Ischemic Cardiovascular Events
504

P=0.02

Percentage of Patients

Hazard ratio, 0.78

Simvastatin plus
ezetimibe

Years in Study

No. at Risk

Simvastatin plus &67 823

ezetimibe

Placebo 838 788

D Death from Any Cause
50+

40+

P=0.80

Percentage of Patients

Hazard ratio, 1.04

Simvastatin plus
ezetimibe

»~"" Placebo

No. at Risk
Simvastatin plus

ezetimibe
Placebo

Years in Study

912 884 855

890 865 835

NEJM 2008




Astronomer

— Rosuvastatin — Rosuvastatin

_| = = - Placebo P <0.0001

— = - Placebo

---§---f---8---§---§---8---§

LDL (mmol/L)

—i—t—4¢

Change from baseline

T T
12 24 36
Months Months

0. of subjects o. of subjects
Rosuvastatin 129 113 100 Rosuvastatin 106 99 69
Placebo 141 129 96 Placebo 104 88 56

B HDL (mmol/L) B Aortic valve area (cm2)

o
=}

— Rosuvastatin
= = - Placebo

o

S
[X)

[&]

HDL (mmol/L)

{ {_,, —_—y
_,_..a-l-"'
— Rosuvastatin

R

[ I | I | I
12 24 0 12 24 36
Months Months

0. of subjects o. of subjects
Rosuvastatin 134 129 139 129 113 Rosuvastatin 130 98 92

& o
F

Change from baseline

ASTRONOMER - Circ 2010
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AS ninnonn an'v7? ACEI
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NINX'N?7 NYAN — DI'RPINAKRN NIX?ANN DID'O
N'"70NIRN

Severe Aortic Stenosis

< 1.0 cm?

Undergoing CABG
or other heart aurgerg.r?

I— Symptum

Yes

{ +— Reevaluation

EqIJI--uL.dI No

Symptoms or
hypotension

Mormal

Severe valve calcification,
Yes — rapid progression, and/or

expected delays in surgery
Class lIb I'|| Class lib :

Mo

Aortic valve replacement Clinical follow-up, patient education,

- : risk factor modification, annual echo
Preoperative coronary angiography
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AS-2 nin17 niMin
NI'NOIN'X 7In ]']I'N|7"1YJN

ACC/AHA

p'onIvoN'o + nwyg AS

TNAW TN NY'AD + nwp AS

N7WUN AVIIKKD NN/ Nk onon ninia / CABG [inn ,awg AS
NMUAIAIND 0'IVDA'0 NYDIN ,0'VAIVDN'OR O'7IN ,NWUF AS

N71VN NVIINRD NN/ Nk bnon nini / CABG [10inn ,nn AS
N7 TIRI'A N2 2"'an 40-n niND yxinn 790 oY awg AS
NIN'TIPIM N2 X771 0"an 40-n nind vxinn 790 oV nwp AS
N1'NA NINTENNT 'DY ,0'0NIVDN'ON 0'7IN ,nWp AS

NMURIANA T'7-NN ,0'0NIVDA'ON 0'7IN ,nWp AS

n1'na ninTEnn? 'ox ,CABG-7 Tayina np AS

1%-n NIND NNINN N'Thn  N'01E AS

N'UNIAIND NIANIA NIMTN A¥F NIYI9N ,0'0NRIVDA'OX 0'7IN ,NWR AS
X Y200 K77 101 LVH o'onivontox o'7in  nwp AS




Mortality in surgical AVR
STS

Unadjusted Aortic Valve Operative Mortality

Yearly over last 10 years
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AV Replace AV Replace AV Replace
+ CAB + MV Replace




Balloon Aortic valvotomy

Retrograde Antegrade



Balloon Aortic valvotomy

7|3 Class IIb) nim1%7 niaa 12'0a nrary' X7 071N NIN1Y WA =

(nIrmnn

n'171 Ax17nN 2py AVR-7 Tnyvin 1'xkw 'ma nwp AS-2 n7pn =
(ESC-a anon x7 ,AHA/ACC- Class IIb)

Class — (T'mon X7 onon oy nn'yx vyn?) AVR-7 na'unnox =
AHA/ACC- III

TAVI nxq?7 Predilatation =



Balloon Aortic valvotomy

+ 'n 6-9 11N 40-80% 7w Restenosis =
ni1v 1IN 80%> 7w Restenosis =

INX ‘N 6-12-2 NNaon NP1 7pn =
'y 1-2-7 N7 n7vIn 17D ,0'ivsn'on



BAV-7 NI"1>TY NIY7'TI'R — NYXN

+nv IX D' X7 021N TAVI I 0D AVR-7wa =
LVD

D"NN'Y] 7Un7 ,0'2011N 0'7IN2 0'MIVSN'0N NNNAN
10-15% 7yn STS score YwXd '2'0119T 719'0

DY 3-n NINS 0''N N7NIN

AVR-7 nimaann ,85 7un 7

NN17 270N AN

Pedersen et al, Cardiac interventions Today 2010
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AR nanin n>vn

Parameter Mild AR Severe AR
Jet/LVOT <25% >65%
VC (mm) =3 >6

P1/2 (ms) >500 <200

LV size Normal Moderate (+)

Diastolic aortic . .
Absent Holodiastolic
reversal

Zoghbi et al, JASE 2003



AR nanin n>vn

Parameter Mild AR Severe AR
R Vol (cc/beat) >60

RF (%)

EROA (cm?)

Zoghbi et al, JASE 2003



Long-Term Outcome in Asymptomatic
Patients with Severe Aortic
Regurgitation, Normal Left Ventricular
Ejection Fraction, and Severe Left
Ventricular Dilatation

Enache et al, Echocardiography 2010
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NIv'Y

50% 7vn LVEF ,hwp AR ,0'71Nn 48 =

NIY NIN97 U150 A7 IPX NIZ'TA 2 NINDY7 =

X LVEDD>70 mm :7xnw 210 7 nwp n2ann =
LVESDI >25 mm/m2 ix LVESD>50 mm

IX D"2'non Nn''nn — Composite end point =
7XNY 1TN NY'A9



NIXXIN

/.1 £5.1 (D1w) apyn
NYpPNaNIn X77 — 62 ,nwp nann — 22

, 270NN 7T NINTENN QX7 NIXIAPN |2 7720 X797
.Endpoint nawn Ix nixidNNAN

NIMTENNN Q¥ 72V 0T 7D '2'NN7 nYysSwn nN'n X7

D'"NINI-1N2A DTN L NIXI N 2-2 0'nnin v aniT %
D'NIT



NIXXIN
(ANmM 7Xnv TN — '3 1)

..........

...............

Ldieacdecndesand

Follow-up (years

Event free Freedom from surgery



NNzon

21 N'ONVID'NI XNY TN NANN NINTENN
DY D'VNIVON'OX O'7INA NININ NIXXIN
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AR-2 moinnn 719'un

Class I

[ Dmivon'o NN nwi AR-A DT "D NN =
N1'on NINA Y7nm X7 oxX LV Tipona ny1on
N'217 X7 IN N7

Class Ila

N19'W DWY7 (NIN1I7 TY) (¥ [AT7 0T 722 '2'NN =
NYpP NYI9NI1 Q7 NP'S0 'R DY D'7IN] 'N2'TINN
7NNY TN TI79N2]

Bonow et al. ACC/AHA guidelines, 2006



AR-2 moinnn 719'un

+ Class IIb

DY D'UNIVONA'ONI X NHVY DT 7D 'A'NN

Class ) n1'pn nixipnnl annm 17 ,nwp AR
(1998-1 1

Bonow et al. ACC/AHA guidelines, 2006



AR-2 moinnn 719'un

Class III

TN TIPO9NA AYI9N DY D'ONIVON'ONA YN NIVT7 =
AVR-7 D'mymn xnv

nY N1’ AR-nwO D'UNIVON'ON] YN NHVT =

.NINI7 D' TVIMN D'UNIVON'0A BLRL NIV7 =

Bonow et al. ACC/AHA guidelines, 2006



nwp AR-2 AVR-> opryn D*)prwn
+ D'NILON'O =
7XNY TN TIPON =

(JATh DY NNani 0'V7NIM) 78NY TN 'TN'N =
YNXN WY =

N2'0l IV — NUIIRRN NANON =

(N'anon ,N'7*72) N NINN =
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N1 AR-2 anx nima? nooind AVR

IIb, ) CABG-7 nooind 71pw'? nwox — AHA/ACC =
(LOE - C

IX CABG-7 n19imn n1n'a AR oy n'71ina — ESC =
NX 9'7NN7 NL7NNN '7RV'MN DNoONN NINY
NN NIRITATI'Y — PY200INKD DNONN
717 N21D'A1 07NN NIMTENN L 7'a ,N'A171'0ND

DNONN NN



The natural history of moderate
aortic regurgitation

‘ n1an'a AR oy (21-93) 65£15 %1 ,(n'wa 100 ,0M21 162) 0'7In 262 =

“niynwun AS X771
'n 31£42 2apyn =
(6148 Y017) NLARRN NNN - (27%) D*7IN 70 =
D'72vn N7nn — (55%) 0'7In 145 =
w7 1.9% — nwp AR-7 ninTpnn =
D'72yn N7nna Mw? 1.4%

NOIINKND VY N7Nna mw7 3.7%  «

Weisenberg et al, presented @ ESC Congress, Munich 2008



AR-2 nim1%? nimMin
NI'NO9N'N 7N NI'X "IN

ACC/AHA

2-4 N'TIFIN NANT D'VAILDN'O D'T7IN YR AR

(LVEF<50%) 7xnw 17na ny'ani nwyg AR

NN/ nk onon W nina f CABG joimn ,nwp AR
N7V NOIINKD

lla
LV = 75/55 mm

lla
LV > 70/50 mm

770 ,50% Sun LVEF oy o'onivon'ox o'7in ,nwp AR
2NN THA

b

77N ,50% un LVEF oy o'onioon'ox o'7in ,nwp AR
(n"n 70-75/50-55) nuna nTRa anim

NI n"n 50 <
NIAITIOND

NANTIA AUIINK AT 702 AR
n'n 45< x9N

n"n 50< 7u-17T onNon

n"n 55< D'ANONN KY




— DI'RP'INNN NIX7NN DID'O

N'70NIXRX NP'90 'N7 NN

| Chronic severe aortic regurgitation |

!

Reevaluation * Clinical evaluation + echo

|

Mormal EF EF borderline or
uncertain

|

RVG ar MRI
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Prosthetic valves

Classification (1)

T|7Mechanical
+ Caged ball
+ Caged disc”
+ Monoleaflet tilting disc
+ Bileaflet tilting disc

= Stented xenograft
s porcine
+ pericardial

m Stentless xenograft

DI'"D WIn'vwa X7



Prosthetic valves

Classification (2)
T|‘Homoqraft (stentless, stented®)

+ Sub-coronary
+ Cylinder
+ Root replacement

= Ross operation

= Autologous material

+ Pericardium (free-hand, stented)
+ Fascia lata®

« Composite graft

DI'"D WIn'vwa X7



Prosthetic valves

tarr-Edwards Beall Bjork-Shiley St. Jude Porcine xenograft




Prosthetic valves
Occluder motion

Bi-Leaflet
Tilting Disc

Tilting Disc Tissue



DNONN NN'NA

N'Y'RN INOTYNI N7INN QY PMyn [I'T7 T2 7pwn v' =
+ (ESC-a Class I ,AHA/ACC-a Class IIa)

'IXNDN DNOoN TVa D1IV'0 =
(AnX xon anim AF) ninnX NI2'on NYN7 TN IX ¢
(65-70-n NIN®) 'YX 7'a ¢
TN NNIQA NID02 RIN 9O *T'NY NN ¢
DT'T'RIN'MNINDI9'N ¢

2171'2 DNON TYd DYV =
NYM7 "TA10 NIRD 7107 N71D 0N ¢
TN Compliance Tiyv'n oy x> Dnon 7y W 7w TN NNy
TNI'M2Q NIAA [12'0Q 11'K TIN NINY
NIXZ DN N7NIN
NINN7 NXNN NWNR

® & & o
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ANINN DNONN 110 NN'NA 227 NNNA NTAy |I'N =

N'ON' )1N1 0'IXON D'MNONI NAIY7I OX7 [ID'0N =
NMI'N NDNXNN OX [*TAIPA QI¥Y YUIiNn'Y2l D2
2A'n S 7 N7y MR

-N 7712 '227 2'wa NIRTH 'R )IN) ROSS =
(pulmonary homograft
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Aortic valve-sparing operations
fpr ascending aortic aneurysm




Aortic valve-sparing operations
| for aortic root aneurysm

Remodeling of the aortic root Reimplantation of the aortic valve



AR v "1'xim19 al'o

Normal-appearing cusp, FAA dilation

la: distal ascending aorta dilation, (STJ dilation)

Ib: proximal (valsalva sinuses) dilation and STJ dilation
lc: isolated FAA dilation

Id: cusp perforation and FAA dilation
Type |I Cusp prolapse: excess of cuspal tissue or commissural
disruption
Type Il Cusp retraction and thickening

STJ, sino-tubular junction; FAA, functional aortic annulus.

(FAA=functional aortic annulus)

Khoury et al, Curr Opin Cardiol 2005; 20: 115-21



TEE: Central jet AR.




TEE : Eccentric jet




DNONN NINI7 NI"AVIVON
AR-2 "7071INNND

— - \\ H‘-\‘h‘“"“-ﬁ-

/

&
Normal: |
r .R"'"x..

/ l “'-h_‘_‘“‘_
¥ T
Normal Dilated Perforation
appearing Root le
Root 1b
1a - 1¢ v
- Reimplantation

- Remodelling

FAA plasty :

= subcommisural

annuloplasty

- STJ remodelling

% \

N |

Dilated
dissected
Root

Normal Leaflet repair
- decalcification
- shaving
- cusp extention
+ FFA plasty

Root

Prolpas repair
+ Reimplantation

or Remodelling

Khoury et al, Curr Opin Cardiol 2005; 20: 115-21



Trans-catheter aortic valve
implantation (TAVI)




Antegrade vs retrograde approach

+

1

Antegrade Retrograde



= Tri-leafiet bovine pericard sue B
treated with ThermaFix F 35 5

Edwards Sapien

Corevalve



SPECIAL ARTICLE

Buropean Heart Journal (2008) 29, 1463-1470

EURCFEAN doi 10,109 3/eurheartj/ehn 183
SOCIETY OF

Transcatheter valve implantation for patients
with aortic stenosis: a position statement from
the European Association of Cardio-Thoracic
Surgery (EACTS) and the European Society of

Cardiology (ESC), in collaboration with the
European Association of Percutaneous
Cardiovascular Interventions (EAPCI)

Alec Vahanian!*, Ottavio Alfieri2*, Nawwar Al-Attar!, Manuel Antunes3,

Jeroen Bax?, Bertrand Cormier®, Alain Cribier®, Peter De Jaegere’,

Gerard Fournial®, Arie Pieter Kappetein?, Jan Kovac?, Susanne Ludgate'?,
Francesco Maisano?, Neil Moat'!, Friedrich Mohr'?, Patrick Nataf!, Luc Pierard'3,
José Luis Pomar'4, Joachim Schofer!®, Pilar Tornos'®, Murat Tuzcu??,

Ben van Hout'®, Ludwig K. Yon Segesser'?, and Thomas Walther!?
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+ Logistic -2 20%) n"nimd 0752 nnmn X117 Ynm
( STS score-2 10% 1x EuroScore

1> Scores-1 0'7170 X7w 0N 771D Y e A7Wh wr
NTN7 NINPN »
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porcelain aorta «
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Scores-a |'Nw 0T

NN Porcelaine aorta
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Transcatheter AVR - Clinical Data Sources

s

Transseptal Experience 25 Fr Transfemoral

(RECAST, I-REVIVE; 36 pts) FIRST-in-MAN Experience (14 pts)

—li

21 and 18 Fr Transfemoral
TRAVERCE (OUS, TA, 172 pts) ;
REVIVAL (US, TE/TA, 95 pts) | (CE- APPROVAL) OUS Experience {177 pts)

.

PARTNER EU (OUS, TF/TA 130 pts) POST 18 Fr Transfemoral OUS
SOURCE (OUS, TF/TA, 1123 pts)* | CE-APPROVAL Experience (>3,000)

v N |

PARTNER FDA CoreValve US Pivotal
(US/OUS, TF/TA 1064 pts) ‘ PIVOTAL RCT ‘ Study (US, TF)

REVIVE (OUS, TF, 106 pts) FEASIBILITY




TAVI-a2 Euroscore

Study Design Patients | Log. Euroscore

REVIVE/REVIVAL  Transfemoral
REVIVAL I Transapical
TRAVERCE Transapical
PARTNER EU Transfemoral
PARTNER EU Transapical
SOURCE Registry Transfemoral
SOURCE Registry Transapical
FRANCE Registry  Transfemoral
FRANCE Registry Transapical
Corevalve Registry Transfemoral
FRANCE registry  Transfemoral

Belgian registry Transfemoral



(0" pn 20000-n N7un?7) NnIRxXIN

‘|‘ Logistic EuroScore ,anin 80 na n'2inn 2N =
NnIN1% 121 niNn ,20% %un

D'olN D'™™INA 90%-> N'1DL NN7XN =

1"'no 1.5-1.8 '010 DNON NLY =



CoreValve - n'/nwnn nn¥n

96.8% 98.1% 97.0% 98.0% 98.7% 99.0% 98.1%

W

@
=]
™

3
5
5
5
&
g

I I T I T

18 FrS&E ANZ Spain French Belgian German UK Italian
N=126 N=62 N=108 N=78 N=141 N=588 N=460 N=772




AR Grade

N'"70NIRN NP?'90 'X

B AR grade 4
E AR grade 3
H AR grade 2
H AR grade 1
H none

=
2
c
2
"
o
=
=
| =1
3
-4
@
a

Spanish German - * Gemmen registry daa
N=108 N=697 ncludes 3l patients
1.4 0.0 0.0 0.5 0.0 29
N 6.4 44 (x) 50
45 B 14. AR
7. 22. 19.6
1.1
35.0 B 4+
v 3+
B 2+
m 1+
None
324
17.8 145 21.5 18.5 a1 =
Baseline 30days Jmonths 6 months 1year 18 months 2 years
N=405 N=220 N=219  N=205 N=191  N=51 N=34 Follow Up

Sapien
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Effective Orifice Area (cm?)
{BHww) Jue|peis) uesy

Baseline Discharge 30-Day 6 Month 1 year 2 Year

n=110 n=77 n=68 n=63 n=56 n=39

H

*P<0.0001 vs. baseline

2]

o
I
=
£
o
=
2
o
©
£
o
c
@©
o
=

w
Aortic valve area, cm?

Baseline 30 days 3 months 6 months 1 year
79 60
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CoreValve -
+ NYHA Classification

“E® 0 Tim ER
N

29% = Improved 3 levels

16% 21%
- - Improved 2 levels
- - ™ Improved 1 level
49%

Ho Change
‘Wiorsanad 1 lewal
B Worssngd 2 levals

‘Wiorssnad 3 evals

9% S4%

_?:'.'
E.
=
0
B
&
-
EE.
B
s
0

Discharge 1-Month
n=102 n=89

74% of patients sustained improvement of at least one
functional class at two years (p <0.01)
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| B Unknown
¥
. Death
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6-11% — nI' 30-2 NnINN

1-4%-2 AMI

5% — nwyp AR ,50% — 112'2-%77 x171me AR
1%-n NINS — ANINN YW N'X1T'710NKX

10-15% — DM 71701 0120

2-6% — CVA

(CoreValve-a 1/3-> ,Sapien-a 10%-n nins — AVB
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European Registry Results
New Permanent Pacemakers
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Preventative/Treatment S trategy

! ‘ L 8

Pre-procedure Intra-procedure Post-procedure

Pre-existing conductions Transient 3@ AV block Continuous ECG

disease monitoring 5 days

RBBB minimum

LBBB + LAD Depth of implantation <6 Temporary PM 3 days

o mm (minimum)
Calcification

(MSCT) ECG daily until hospital

Septal wall deesis

thickness




TABLE lll. Indications for Permanent PM Implantation After
TAVI in Our Center

Absolute 3rd degree AV block, 2nd degree AV block, LBBB

indications and grade 1 AV block atrial ibnllahon: pause >4
sec in the absence of rate lowering medications
"Prophylactc’ new onset bundle branch block, even without AV
indications delay, RBBB and long PQ) ( =240 msec), altematng

P() times during monitoring

Latsios et alm CCI 2010; 76:431-439



PARTNER Trial Design

Population: High Risk/Non-Operable
Symptomatic, Critical Calcific Aortic Stenosis

ASSESSMENT:
Operability Mo
M[ Cohort A CohortB J
e Totaln = 1064

v

Transfemoral Access Transfemoral Access

_[ ASSESSMENT: " ASSESSMENT:

Cohort ATA
n=203

v

1:1 Randomizatbon [ 1:1 Randem ization ] i [ 1:1 Randomization Mot in Study

Trans AVR Tans AVR | Trans ) Medical Management
femoral | -~ | Control apical Contraol . | femaoral Y Control
Primary Endpoint: All Cause Mortality I Primary Endpoint: All Cause Mortality
{Non-inferiority) | (Superiority)
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Table 1. Baseline Characteristics of the Patients and Echocardiographic Findings.®

TaVI Standard Therapy
Characteristic [M=179) [M=179] Pvalue

¥r E31.1+E.6 E3.2+E3 0.55

Mala sex mo. [3&) B2 [45.8) E4 [46.9) 0.5z
STE sCoret 11.2+£5.8 12.1+6.1 014
Logistic EuroSCORET 26.4+17.2 10.4+19.1 0.0
MYHA class — no. [3€)

I 14 (7.8) 11 {6.1)

1 or i 165 (32.2) 168 (93.9)
Coronary artefy disease — no. (3) 121 [67.6) 133 [74.3)
Previous myocardial infarction — no.fiotal no. [5) 337177 {18.8) 477178 (26.4)
Previous intervention — no/total no. (%)

CABG 58155 (37.4) 737160 (45.6)

POl 477154 {30.5) 307157 (24.8)

Balloon aorticvaluloplasty 25/154 {16.7) 397 160 (24.4)
Cerebral vascular disease — nojftotal no. (3€) 4B/ 175 [27.4) 46f 167 (27.5)
Peripheral vascular disease — no.ftotzl no. (55 S47 178 (30.3) 457179 (25.1)
COPD — nmo. [7&)

Ary 74 [41.3) 04 [52.5)

oy gen-dependent 35 (21.3) 46 [25.7)
Creatinine =2 mgfdl (177 gmolfliter) — noftotal mo. {3) 10f178 [5.6) 17 /178 (9.6}
Afrial fibrillation — no_fiotal no. {5) 25/85 (32.9) 1950 (45.8)
Permanant pacemaker— no_ftofal no. [3) 357153 (22.9) 31158 {19.5)
Pulmonary hypertension — no.ftotal no. (3) 50f118 [42.4) 537121 {43.8)
Fraitty — no.ftotal no. (36§ 21f116 [18.1) 33118 (28.0)
Extensively calcified aorta — no. [5%) 34 [19.0) {113
Creletarious effects of chest-wall irradiation 16 (B.9) 15 (B.4)
Chest-wall deformity — no. [3£) 15 (B.4) 9 {5.0)
Liver disease — no.ftotal no. (38) Ef177 (3.4) E/17E (3.4}
Echocardiographic findings

Aortic-valve area — cm?® 0.6+0.2 QU602

Kaan aortic-valve gradient— mm Hg 44 5+15.7 43 0+15.3

Kean LVEF — 3§ 53.9+13.1 51.1+14.3

i

Moderate or severs mitral regurgitation — no./total no. (35)9 38[171 (22.3) 38/165 (23.00
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Hazard ratio, 0.55 (95% Cl, 0.40-0.74)
P<0.001

Standard therapy

P

Death from Any Cause (%)

No. at Risk
TAVI 179
Standard therapy 179

Death from Cardiovascular

Mo. at Risk
Tavi
Standard therapy

Hazard ratio, 0.39 (95% Cl, 0.27-0.56)
P<0.001

Standard therapy

T
12

Months

179 122
179 23

C

3

Hazard ratio, 0.46 (95% Cl, 0.35-0.59)
P=0.001
Standard therapy

Death from Any Cause or
Repeat Hospitalization (%6)

Maonths

No. at Risk
TAVI 179 117 1oz 56
Standard therapy 179 86 49 23

D

Death from Any Cause
or Major Stroke (%)

No. at Risk
Tavi
Standard therapy

Hazard ratio, 0.58 (95% Cl, 0.43-0.78)
P<0.001
Standard therapy

T
12

Months

179 118
179 23

Figure 1. Time-to-Event Curves for the Primary End Point and Other Selected End Points.
Event rates were calculated with the use of Kaplan—Meier methods and compared with the use of the log-rank test. Deaths from unknown

causes were assumed to be deaths from cardiovascular causes.




Standard P Value for
Subgroup TAVI Therapy Relative Risk (95% Cl) NNT  Interaction

no. of evertsftotal mo. (%)

Owerall 55/179 (30.7) 89/179 (49.7)
Age

=85 yr 28(96 (29.2) 46/90 (51.1)

=85 yr 27[83 (32.5) 4329 (48.3)
Sex

Female 30/97 (30.9) 46/95 (48.4)

Male 25f82 (30.5) 43/84 (51.2)
Body-mass index

=15 32/83 (38.6) 46/87 (52.9)

=25 23/96 (24.0) 43/92 (46.7)
5TS score

=11 22{93 (23.7) 32/76 (42.1)

=11 33/86 (38.4) 56/102 (54.9)
LV ejection fraction

=55% 3082 (36.6) 58/95 (61.1)

=55% 24/91 (26.4) 28/77 (36.4)
Pulmonary hypertension

Mo 12/69 (26.1) 30/66 (45.5)

29/82 (35.4) 47/85 (49.4)

0.62 (0.47-0.81)

0.57 (0.39-0.83)
0.67 (0.46-0.96)

0.64 (0.44-0.92)
0.60 (0.40-0.83)

0.73 (0.52-1.02)
0.51 (0.34-0.78)

0.56 (0.36-0.88)
0.70 (0.51-0.96)

0.60 (0.43-0.83)
0.73 (0.46-1.14)

0.57 (0.36-0.92)
0.72 (0.50-1.03)
Moderate or severe mitral
regurgitaticn
Na 43/133 (32.3) 59/127 (46.5)
9/38 (23.7) 23/38 (60.5)

0.70 (0.51-0.95)

0.3% (0.21-0.73)
COPD (oxygen-dependent)

41/141 (29.1) 64/133 (48.1)

14738 (36.8) 25/46 (54.3)

0.60 (0.44-0.83)
0.68 (0.41-1.11)

't ++ TIEIARINE,

Prior CABG or PCI
Mo 20(72 (27 .3) 32/68 (47.1)
Yes 231/z4 (27 .4) 50092 (54.3)
Peripheral vascular disease

0.59 (0.38-0.93)
0.50 (0.34-0.75)

35/124 (28.2)  70/134 (52.2)
20/54 (37.0) 19/45 (42.2)

0.54 (0.39-0.75)
0.88 (0.54-1.43)

! t

=
[=]

10.0
TAVI Standard Therapy
Better Better

Figure 2. Subgroup Analyses of the Primary End Point of Death from Any Cause.




MNYHA Class
E! OO0 Om MWV W Dead

P=0.68 P<=0.001 P=0.001 P<0.001

)

Patients (%
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Baseline 30 Days 6 Months 1 Year

Figure 3. Symptom Status over Time.

Symptom status according to New York Heart Association (NYHA) class is
Jhu'hr'u at baseline and at 30 days, 6 months, and 1 year among patients
randomly assigned to transcatheter aorticvalve implantation (TAVI) or
standard therapy (Standard).
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