


Bicuspid

Calcific

=2
—
©
=
-
(0]
X =
c




Aortic side of valve

ZeVentricularis=%
- e e e
v’%’*—*?“' - :y.
. . ! C
Early lesion

E Late lesion

NORMAL INFLAMMATION FIBROSIS CALCIFlCATION

MECHANICAL

s‘ITss
& TCells

o
.
o 3.~y ENDOTHELIAL
. /—f g \ e Monocytes
ENDOTHELIUM = —
. e LIPID DEPOSITION
FLAMMATION P
Sereni MACROPHAGES
OXIDIZED *,
[ TR, The
R © TCels
PPV IVPVIIPIIPIVPIIRIRIRI R
POV OVOVPVOPOIVOICDNOIDPPO\ O & (@
PR R R R R R EREE R R R R R R R AR IR Y
Type | and Il collagen
Angiotensin i TGF-f, TNF=. IL-1§ R PLEANC L RAMCL
FIBROBLASTS > MYOFIBROBLASTS » OSTEOBLASTS

Q Wnt3-Lrp5-b catenin @
TNF -«

VENTRICULARIS
Elastin




o] pumw,

itral annular
calcification

AlaTapayEG TG G
KukAodoplog




—@— Surgery group.
—@— Total prevalence, surgery group included.

3,9%

Prevalence %

Age 50-59 Age 60-69 Age 70-79 Age 80-89

Eveborn, Heart 2013
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WVALVULAR AORTIC STENOSIS IN ADULTS
AVERAGE COURSE
(Post Mortem Data)
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INncreasing obstructon, Symptoms
myocardial overload

Survival (percent)

Average Age Death

50 SO
Age (yvears)

Roberts Circulation 2005 Ross J Jr, Braunwald E, Circulation 1968
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— Rosuvastatin

= = - Placebo

Change from baseline

24 36
Months

No. of subjects
Rosuvastatin 106 99 69
Placebo 104 88 56

B Aortic valve area (cm2)

A Serum LDL Cholesterol

Mean {mgfd|)

8]

Placebo

I-—r——:——i——-i—g:——i-_t__t,_}-—I»—I

P <0.001

Simvastatin plus ezetimibe

Year
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— Rosuvastatin
= =« Placebo

Change from baseline

(=]
'S

T T
0

No. of subjects
Rosuvastatin 130
Placebo 133

ASTRONOMER Circulation. 2010

B Peak Aortic-Jet Velocity

0.75+

Mean Change (m/sec)

Simvastatin plus
ezetimibe

I 3

Yearl

Year 2

Last
Follow-

up

SEAS Investigators N Engl J Med 2008
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It takes time!

Multi-window interrogation

% of Pts
10
00
0
40
30/
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52

0 011 22 33.44.55.66.77.8
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AX  RPSSSC
Accoustic Window Time (mm)

Aggarwal, ] Am Soc Echocardiogr 199912353
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.LVOT diameter 2.4 cm; AV

-
A 0.9 em?” LVOT area 5.4 cm?; AVA 1.1 cm?
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Baumgartner, JACC 1999




Aorta Diameter (mm)

30 33




Severe AS (n=498)

Aortic valve area <1 cm# and normal LVEF
Baseline clinical and echocardiographic agsessment

Symptomatic Severe AS
(n=157, 31.5%)

l

Syncope
(n=15, 3.0%)

- ~
Dyspnea
(n=110, 22.1%})
N 1

l

Chest Paln
(n=32, 6.4%)

Asymptomatlc Severe AS
(N=3M, 68.5%)

Park JACC-CARDIOVASCULARIMAGING 2013



2 UMMTTWHOTIKOL VSTAGUMITTWHOTLKOL

PUPTITTW LOLTLKOL

100

100 .
General population
T | |
I I 80 -
80 - Patients with aortic stenosis
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20 0

Rosenhek NEJM 2000 Schwarz Circulation 1982




P<0_.001

o S-year survival rate S8=19%
CONV G-year survival rate 68 +6°96

- 8

e
sS4

o S-year surwvival rate 1009
CONV G-year sunrvival rate 76+ 59%

Cardiac mortality free survival (')

No at Risk

oP 102
CONV o5

T
2

o6 a8
82 54

KANG Circulation. 2010




1.0

0.8

0.6

0.4

0.2

Probability of event-free survival

Positive (44 patients)
Negative (22 patients)

AoKiLpooio KOTwonG

Time {months)
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P <0.0001

Vmax
401050 mvs

Vmax
5.0to 5.5 nvs
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Méylotn taxotnta

ROSENHEK Circulation 2010

Event-free survival (%)

PuBnoc avénonc péy. taxutntag
0.3 m/s within 1 year

1 2
Years after observation of rapid velocity increase

ROSENHEK NEJM 2000
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Gioffi Heart 2011

Event-free survival

Symptom-free survival

P = 0.0001

STRESS ECHO
Awadopa péong kKAlong misong

MPG diff =18 mmHg

Bergler-Klein Circulation 2004



LVEF <50%
|

Symptoms

toms or fall in blood
sure below baseline

Presence of risk factors® and low/intermediate
individual surgical risk

v v

Re-evaluate in 6 months

<
<

AVR

Contraindication
for AVR®

5

3

High risk Short life
for AVR® expectancy
v A\ 4

-

\4

AVR or TAVI¢




YoBapA CUMMTWHUOTIKA

YoBapr) ACUUTTWHATLK OE TAUTOXPOVO XELPOUPYELO KapOLAC

YoBapn acvpntwpatikn pe KE<50% (€pooov dev umapyxet dAAAN attoloyia
ylo tTn ouoTtoAlkr) SucAeltoupyia)

YoBapn acUUMTWHATLKA Kot taBoAoyikn doklpaoiol KOTIWGoNEG CUUITTWHLOTLKNA

YoBapn cupmtwpatiki uPnAol gyxelpnTikol Kivduvou, av n kapdlakni opdda
10 oo acioeL

lla

ZoBapn acupMTWHATIKA o€ ttwon Al otn doklpaoio KOmwong

lla

Metpiou BaBuou oe tautoxpovn AAAN KopSLOXELPOUPYLKN EMEUPOON

lla

JUUMTWHUOTLKA UE XapnAn pon, kAton mieong aAAd ductoloyikd KE povo peta
aro evOEAEXN EKTLUNON TNC 00BAPOTNTOC TNC OTEVWONC

lla

YoBapA CUMMTWHUOTIKA CUMMTWHOTIKA UE XapnAn pon, kAlon mtieong kat KE,
LE oTpormn epedpeia

lla

YoBapn QCUUTTTWHATIKA LE XaNAO XELPOUPYLKO Kivouvo av
-Méylotn taxutnta >5,5m/s
->oBapn aoBeotwon kot avénon peylotng taxvtntag >0,3 m/s

lla

JoBapr CUUMTWHATLKA HE XaUnAR pon, KAlon mieong kat KE, xwpig votponn
edbedpeia

b

YoBapn QCUUTTTWHATIKA ME XONAO XELPOUPYLKO Kivouvo av :
-Av&non BNP
-AU&non péoncg kAlong mtieong pe doknon > 20mmHg
-Ekosonuaouevn uTtepTpodLol AMoUCLa UTTEPTAONC

b
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Transvalvular Gradient {(mm Hg)

ONG TLEONC

Cardiac Output (I/min, assumes HR 75 bpm, SEP 300 ms)
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NORMAL-LVEF NORMAL-LVEF LOW-LVEF
NORMAL-FLOW «PARADOXICAL» «CLASSICAL»
HIGH-GRADIENT LOW-FLOW LOW-FLOW
LOW-GRADIENT LOW-GRADIENT
50-70%

10-15%

Pibarot & Dumesnil
JACC, 2012



Calcium Measurement

Aortic———¢
valve :
calcification

CT-with-hightigiftéed calciom

Aortic 220
valvel . "
calcification

A

LVEF <50%
AVA <1

Thresholds of Aortic Valve Calcification

Aortic Valve Calcification
(AVC total)

Women
1274 AU

Men
2065 AU

Aortic Valve Calcification
Density (AVCd)

= AVC
AVCA= gortic annults area

Men
476 AU/cm?

Women
292 AU/cm?




Resting Echo

Gnin 62 cone sz S SV=53 ml
LVEF=40%

Peak AP= 49 mmHg
Mean AP= 29 mmHg

AVA=0.77 cm?

FOCALE14. 3cm
FENET. 12.4cm

J i
g . 5 Y '\
| i g/ 2 |
LONG. @. 28cm - e: 2 \
e: 2 = 1022 .5 ‘

v= 22 2 : . Fha i oMk
DELAI 1 ms TOUS LES EY3 BATTEMENTS

A

onin 50 coe 50 it i R ¢ o T o SV=73 ml
4 VT o TR B e : LVEF=350%
Peak AP= 92 mmHg
Mean AP= 32 mmHj¢
AVA=0.75 cm?
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LONG. @. 38cm
o: e: @
v= 22 i ( ™ | o= 102 ‘Mo sl .
L ]
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Resting Echo

GAIM 23 COMP &2

DELAI 1 N ms TUus LES EE BATTEMENTS

GAIN 24 DUHF se
Iﬂ !cn/:gpu
gglm AI 13.E en

STRESS DOEJ

AR 1 Mu Huh
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Dobutamme Stress Echo -

GAIN 84 -UHF se

FOCFALE1Z. Scw

8: @
= 120

DELAI

1 ) me Tous LES IS BATTEMENTS

SV=34 ml
LVEF=15%

Peak AP= 18 mmHg
Mean AP= 12 mmHg
AVA=0.85 cm?

SY=46 ml
LVEF=25%

Peak AP= 21 mmHg
Mecan AP= 13 mmHg
AVA=1.2 em?




ErBiwon
Low Flo t/Low EF

Overall p value 0.001
Pseudo AS vs. True-severe AS p value 0.001

Pseudo AS vs. No contractile reserve p value <0.001

Pseudo AS: 29 patients

True-severe AS: 43 patients

No contractile reserve: 35 patients

U 1
SO 60

Fougeres EHJ 2012




ErBiwon

Low Flo

JA TAVIin Low-Gradient vs. High-Gradient AS: 30-day Survival

1.00

095 xﬂ_‘_b:_\_‘_‘_h_‘ﬁ—-_k

0.90 L

25 40
Days after Implantation

1111 1085
135 134 1=0

LAUTEN JACC INTERVENTION 2012




XAPAKTHPIZTIKA
MAPAAO=HZ XAMHAHZ POHZ /XAMHAHZ KAIZHZ MIEZH2

SVI<35 mL/m? Zva>4.5
EDD<47 mm EDVi<55 ml/m?

RWIR-050 _GLS<16%

e s’*-‘.‘

G 53

Mitral Ring Displacement




avtilotoon

General population
~ Low Zva

L_ Moderate Zva

60_

; High Zva

=
=
S
=
B
=
»

Follow-up (years)

SOS DYZIOAOTIKH Al KATA TH METPH2H Hachicha, JACC 2009




Aortic Valve Events «~  Low Gradient ‘Severe’ Aortic Stenosis

1,oJ — Moderate Aortic Stenosis
Severe Aortic Stenosis

E 0.8 -
'E d .
» 06 Jander Circulation. 2011 SEAS
£
£ 04+ L
[}
>
w

0.2

0.0

0 12 24 36 48 60

Months of Follow-up

. m_.
9044, M HG-SAS group AVR

p o T |

~ 804 q"'\ 1;"-——. MAS group AVR

J — L Y
~ 70 = T ——y PLG-SAS group AVR
— | ™. L ¥ ¥ K ¥ ]

S 60 -, i

‘E - L -h"f'l— = MAS group Cons.
7 na——

Clavel, JACC 2012 = 4 N b b R———
S 30 " - o —— group Cons.
S (p=e0ll) tecccaaa- HG-SAS group Cons.
S 201

10 -
0

o 1 2 3 4 5§ 6 1 8
S Follow-up Time. (vears)



LVEF >50% - SV<35mL/m?2
AVA <1 - Mean Gradient <40
2 U UTTTWHLoToL

Viean Gradient >40

AVA <1

AAnOGwc¢ cofapn

AVR-TAVI Depoaterar Al
& AAnOw¢ cofapn






EIAO2 ENMEMBA2H2

Surgical risk

| |
Low or intermediate  High Prohibitive

I

Candidate for TAVR with
expected benefit

Surgical AVR

Palliative care

OTTO N Engl J Med 2014
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Patient with
severe AS

w

n ’
—~ N /Z
\

Angiographig
Multi-modality
imaging

y '
L’ Logistic

EuroSCORE

l: STS Score
\

Co-
morbidities

—

-
/e

| Anatomical
\ Factors /

Evaluation by "
multi-disciplinary
Heart Team J

L lliofemoral
~ealcification

lliofemoral ‘
diameter/
"»! area

B

Iliofemoral

Medical therapy
(BAV)

Surgical AVR J

tortuosity

Transfemoral

"

Transapical

J_

J

Transaortic

Other
Approaches

J‘




Percent

5-14.9
Baseline STS score

M Frailty

M Porcelain Aorta

M Radiation

Chest Deformities

B Oxygen dependent
respiratory disease



Artovola heart team

Mpocdokipo eniBiwong < £€toug

YoBapn aAAn BaABLdomdBela ToU HmOpPEL va AVTILETWTTLOOEL HOVO LE XELPOUPYELD

Avermapkr LeyEON aopTikn¢ pllag

©pouBoc ap kotAiag, Evbokapditida,
ABNPWUATIKEC TTAAKEG —BpO oL aviouoac 0oPTHG

Texvika {nTrpata pe T ekPUOELC oTEPAVLIOLWY
Abuvapia ayyelakng MTPOoTEANONG

Atrttuyn BaABida

YoBapn otedaviaia vooog ou xpeLlaletal emavayysiwon
Alpoduvapikn aotdbsla

Ke <20%




Death from any cause (%)

Death from any cause (%)

100 -

= N WAOOQ~ QO
QOO0 0O0000QO0
I A Y I T Y I

Hazard ratio, 0.56 (95% CIl, 0.43—-0.73)
Hazard r Partner B

8.0
L

Standard therapy
43.3

TAMNI

®)
of

S0 —

50

40 —

30 —

20 —

10

1 1 1 1
5 12 18 24
Months since randomization

Hazard ratio, 0.90 {(95% CI, O.71—1.15) Pa rtner A

£ =041

Surgery

TAVI

S 12 18 24 30 36
Month N Engl J Med 2012
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Percentages

60 T

50+

Yrapén 2
>50% o€ p
>65% o€ p

S0years ;4 ¢o ) —

61-70
or less years 71 years

years or higher
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Avtikataotaon aopti¢ (epoocov dev
POKeLTaL yLa aacOevi pe uPnNAS XELPOUPYLKO
Kivéuvo) o€ cupITTWHATIKOUC aoOevEeic pLV
TN KN KapdLlakn eméppoon

Avtikataoctaon aopti¢ (epocov dev
TPOKEeLTAL yLa aacOevi pe uPNAS XELPOUPYLKO
Kivéuvo) o€ acupunTwHaTikoU¢ acOeveic pLv

ot pun kapdiakn emépuPfoacn vPniov
Kwvduvou

2€ QLOUMMTWHOTIKOUC ao0eveic unmopei va
Tipolypatonotn0ei pn kapdlokn
enépPoon pEoOU i xopunAou KwdUvou

Tashiro, European Heart Journal 2014



Increasing static component

II1, High
(>50 percent MVC)

g
2%
g P
iz
He

3

I. Low
(<20 percent MVC)

Bobsledding/luge**
Field events [throwing)
Gymnastics®*

Martial arts¥*

Sailing

Sport climbing

Water skiing®*

Weaight liftimg™*
Windsurfing**

Body building®**
Drowvenhill skiing**
Skateboarding**
Snowboarding**
Wrestling ™

Billiards
Bowling
Cricket
Curling
Solf
Riflery

American football*

Field events [(jumping)}
Figure skating®
Rodeoing™®*

Rughby*

Running [ sprint]
Surfing®*

Synchronized swimming®

Boxing®
Canoeing/Kayaking
Cycling®**
Cecathlon

Fowimg
Speed-skating®*
Triathlon®**

Basketball*

Ice hoclkeay™®
Cross-country skiing
{skating technigue])
Lacrosse¥

Running [middle distance]
Shwirmrminmg

Team handball

Baseball/softball*
Fencimng

Table tennis
wWolleyball

AL Lo
[ =40 percent Max O3]

Increasing dynamic compomnent

B. Moderate

Badminton
Cross-country skiing
{classic technigue)
Field hockey*
Drienteaering

Race walking
Racgetball/squash
Running [long distance])
Socoar®

Tennis

C. High

(40 to 7O percent Max O5) (=70 percent Max O5)

Sports 36th Bethesda Conference
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