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We hold these truths to be
self-evident: that all men are
created equal; that they are

endowed by their Creator with

certain unalienable rights; that
among these are life, liberty, =
and the pursuit of happiness.

- Thomas Jefferson
(1743 - 1826)




We hold these truths to be
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self-evident: that all men are m

» All gortic stenoses are not |

created equal

» Saybolt M, Circ Cardiovasc Interv. 2017
among tnese are nre, noerty, -~

and the pursuit of happiness.

- Thomas Jefferson
(1743 - 1826)




Stepwise integrated approach for the assessment of
@ EACTS aortic stenosis severity (Modified from Baumgartner et al.)

@ESC

European Society

of Cardiology
[ Valve morphology by echocardiography suspicious of AS ]
. 4
| Assess velocity/gradient
LOW-GRADIENT AS HIGH-GRADIENT AS
Vmax <4 m/s, APm <40 mmHg Vmax =4 m/s, APm 240 mmHg
¥ ¥
| Assess AVA High flow status excluded
AVA <1.0 cm?2 AVA >1.0 cm?2 No Yesl
A 4
l [ Moderate AS ] Severe high-gradient AS
(normal flow/low flow)
Exclude measurement errors that may cause (normal EF/low EF)
underestimation of gradient/flow/AVA
x ¥ .
Define flow status (SVi) Define whether high flow ]
status is reversible
www.escardio.orgfguidelines 2017 ESC/EACTS Guidelines for the Managament of Valvular Heart Diseasa . 44

(European Heartlournal 2017 - doi:10.1093/eurheartj/ehx391)




Stepwise integrated approach for the assessment of
@ EACTS aortic stenosis severity (Modified from Baumgartner et al.)

Duropess Assacadon For ndothanrsds oy

@ESC

European Society
of Cardiology

( Valve morphology by echocardiography suspicious of AS )

. 4
| Assess velocity/gradient
LOW-GRADIENT AS HIGH-GRADIENT AS
Vmax <4 m/s, APm <40 mmHg Vmax =4 m/s, APm 240 mmHg
| Assess AVA High flow status excluded
AVA <1.0 cm?2 AVA >1.0 cm?2 No
4 —
(normal flow/low flow)
Exclude measurement errors that may cause ~ (normal EF/low EF)
underWow/AVA

&5 > N

h 4
d Define flow status (SVi) \ Def;?:t\:?ii.treevre?;igtnélow ]

WWW-QWBdeES\/ 2017 ESC/EACTS Guidelines for the Managament of Valvular Heart Diseasa 44

(European Heartlournal 2017 - doi:10.1093/eurheartj/ehx391)




Stepwise integrated approach for the assessment of aortic

@ESC

European Society

@ EACTS stenosis severity (continued) - (Modified from Baumgartner et al.)

Duropess Assacadon For ndothanrsds oy

of Cardiology
Define flow status (SVi) ] DEfs”tqae:u\:;higtrZ?/rersli%Seﬂow
I I | |
Low flow Normal flow : ?
(SVi <35mL/m?) (SVi >35mL/m2) Not relerSIbIe Reveflble
[Severe AS Unelikely) ( Severe AS J Re-assess at
restored normal
Assess LVEF flow
LVEF <50% LVEF 250%
h 4 A 4 = i i :
Dobutamine echo Integrated approach :thhaff ;Vn'::,’; ’ge ,:%Z f};l})/l;;giggtmgs

| arteniovenousshunts
oW reserve o flow

present resdxve

+

bPseudosevere AS is defined by an
increase to an AVA >1.0 cmPwith flow

Pseudosevere AS® : normalization
s Calcium score by CT
( ortrue severe AS ¥
w scardio.orgfguidelines 2017 ESC/EACTS Guidalines for the Managemant of Valvular Haart Diseasa 45

(European Heartlournal 2017 - doi:10.1093/eurheartj/ehx391)




Kazuistiko

» Zenaq, 76 let, 170/75 kg.

» St.p. frakture femuru s osteosyntézou 2011, jinak O,
bez |€kU.

» NYHA IV posledni dny pred prijetim

» K-JIP, IéCba akutniho srdecniho selhdni







Vmax 468 m/s
Vmedan 345 m/s
Pmax 87.63 mmHg
Pmean 53.53 mmHg
Env.Ti 316.08 ms
VTI 108.96 cm
HR 189.82 BP

.64

-.64

: ‘ Trikuspidalni
i 1! i «"?‘ﬁ il [y regurgitace, syst. grad
-3 . -2 V - 55 mmHg

SKG bez vyzn. zmeén
EuroScore 2 = 5,23%, (ES1 29,83%.)




Lecba

» 1. Balonkovad valvuloplastika

» Po vykonu prechodné progrese srdecniho selhdni
s intoleranci horizontdly, nasledné mirnée zlepseni

» Echo bezzmeny

» 2. Ndhrada aortdlni chlopné bioprotézou 23 z
ministernotomie

» Pooperacné kombinovand podpora
katecholaminy, postupnée vysazena pro
kompromitujici SVT, FiS vertovand amiodaronem.
Pomaleji rehabilitujici.

» 13. den prelozena do Iazni.
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Operace aortalni chlopné
Kardiochirurgie FN Plzen

1.1.2014 - 31.12. 2018
Celkem operace aortalni
chlopné 766 pacientu

/\

<

Disekce aorty Tezka aortalni stenoza
Infekéni endokarditida +CABG

Reoperace tvykon na asc. aorté
Aortalni insuficience 596 pacientu

Primarni indikace .
CABG +. aor}élnl’ vada EE<50% == A
170ipaeiciEs 137 pacientu 459 pacientu




/Akladni charakteristiky

n
Vék
Muzi
CABG
EF

LK (d)
Septum

LS

Max G
Stredni G
AVA
Bulbus
AsC Ao

EF<50
137
69 £ 10
115 (84 %)
72 (53 %)
367
567
15+ 2
13,723
67 26
42+ 18
0.85 £ ,26
375
39+6

EF>50
459

67 + 10
294 (64 %)
146 (32 %)
616

47 +7
15+ 2
14,3+2,3
78 + 25
49 + 18
0,83 +,22
36+5
38+ 5

0.08
0,0001
0.,0001
<0,0001
<0,0001
N
0.012
<0,0001
<0,0001
NS
<0,0001
NS




Srovndni vysledku dle EF LK

Primérna doba
sledovani
2,28 £1.5 let

30 denni mortalita
EF<50% = 6,8 %
EF=50% = 3,05 %

Mortalita za
sledované obdobi
EF<50% = 21 %
EF=50% = 11,8 %




Srovndni vysledku dle
stredniho gradientu pri EF LK<50%

EF<50%

1
o E;_

Primérna doba sledovani

2,28 1,5 let

0,6
N=137
Str. grad = 40 vs. <40 mmHg 0,4
= 71 66

CABG  42% 64% P=0,012 02

V&k, pohlavi, LK(d)  ns 0




EF a vysledky chirurgické ndhrady
aortalni chlopné

Clavel et al, Quebec, CDN

TABLE 1 Baseline Characteristics

NF Group PLF Group LEF Group
(n — 629; 54%) (n - 319; 28%) (n - 206; 18%) p Value

Clinical data
Age, yrs 69 + 10 70 =10 N1£10 0.19
Females 239 (38)* 132 (41)* 53 (26)t% 0.0007
Body surface area, m? 1.81 = 0.20*t 1.84 = 0.23% 1.85 =% 0.21% 0.005
Systolic blood pressure, mm Hg 130 + 21* 127 =19 123 = 19% 0.001
Diastolic blood pressure, mm Hg 70 = 101 73+11"% 71 £ 10t 0.0002

Heart rate, beat/min 65 + 11"t 72 +13% 73 + 15% <0.0001

ek 4 45)* s - . O00)

Hypertension 439 (70) 225 (M) 141 (68) 0.88

Diabetes 163 (26)" 100 (31) 77 (37)% 0.006
COPD 80 (13)* 48 (15)* 60 (29)1+ <0.0001
CAD 298 (47)* 162 (51)* 144 (70)1# <0.0001
Myocardial Duke jeopardy score 1.56 + 2.97* 1.82 +£3.21" 3.39 £+ 4.211% <0.0001
Previous myocardial infarction 97 (16)* 58 (18)* 82 (40)t+ <0.0001

44 + 43" 8.7 £10.91+ <0.0001

Clavel AC, J Am Coll Cardiol2015;65:645-53




EF, low flow a dlouhodobé preziti po
chirurgicke ndhradé aortdlni chlopné

Adjusted Cox Survival Curves

Normal Flow
Paradoxical Low Flow
Low Ejection Fraction
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Clavel AC, J Am Coll Cardiol2015;65:645-53




EiekCni frakce a vysledky

chi
ch

opné

Prevalence of Ejection Fraction/Flow Groups

Mormal
Flow

Paradoxical Low Ejection
Low Flow Fraction

0
8
8
7
6
5
4
3
2
1
0

rurgické nahrady aortalni

Observed Operative Mortality According
to Ejection Fraction/Flow Groups

Expected Operative Mortality According
to Ejection Fraction/Flow Groups

8.7 6.3% 6.3

L R N Y N ¥ = '

Mormal
Flow

Paradoxical Low Ejection
Low Flow Fraction

Normal
Flow

Paradoxical Low Ejection
Low Flow Fraction

Clavel AC, J Am Coll Cardiol2015;65:645-53
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Medical management : I'l Medical management

i o s - o R T
P i s i L3 7 6 s i 117

log rank p = 0.001

T T T T T 1 1 1 T T

0 10 20 30 40 20 40 50 60
Follow-up (months) Follow-up (months)

Prognostic Impact of AVR in LF/LGAS Patients Without CR on DSE

Kaplan-Meier estimates of the probability of survival according to whether aortic valve replacement (AVR)
was performed: (A) total population (n = 81), and (B) matched patients (n = 42). Abbreviations as in Figure 3.

Tribouilloy C, JACC 2009 53:1865-73



Pacienti po TAVI dle EF

Némecky registr TAVI

baseline|| 30daysj 1 year
p<0.0001 || p=0.95 | p=0.35

LVEF<30% | LVEF >30%, P
n 169 1263
vek 79.9-6.7, 82.0-6.1

logES 34.2 — logES 18.9 -
17.8%; 12.0%

Usp&snost 95.9% 97.6%

vykonu

30 d 14,3% 7.,2%
mortalita

RocCni 33,7% 18,1%
mortalita
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Schaefer U, Am J Cardiol 2015:115:656e663



Pacienti po TAVI dle EF

Némecky registr TAVI

LVEF<30% | LVEF >30%, P
n 169 1263
vek 79.9-6.7, 82.0-6.1

logES 34.2 — logES 18.9 -
17.8%; 12.0%

Survival (%)

* LVEF > 30%
« LVEF < 30%

50 100 10 200 250 300 % 400

days
hasslos Wdays 180 days 165 daps
e nn wer 1083

p<0.01
p<0.05
B LVEF < 30%
B LVEF > 30%

lowudhouvm

Usp&snost 95.9% 97.6%

vykonu

30 d 14,3% 7.,2%
mortalita

RocCni 33,7% 18,1%
mortalita

Pk A 6 1R
1725
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Schaefer U, Am J Cardiol 2015:115:656e663



Pacienti po TAVI dle EF

Némecky registr TAVI

Multivariate analysis of predictors for post-procedural death at 1 year
LVEF > 30% p-value HR

“Low gradient” aortic stenosis p<0.0001 2.46 (1.6-3.6) + LVEF > 50%
Peripheral artery disease p=0.0076 1.5 (1.1-2.0 * LVEF > 40% - < 50%
Cardiac decompensation p=0.0009 1.6 (1.2-2.2) * LVEF>30%-<40%
within the last 12 month * LVEF <30%
Peri-procedural stroke p<0.0001 1.96 (1.4-2.7)
Conversion to open heart p=0.0002 4.2 (1.9-8.9)
surgery
Myocardial infarction p=0.0056 4.0 (1.5-10.7)
Pre-procedural mitral p=0.0003 1.6 (1.2-2.2)
regurgitation > 2+
Body mass index (BMI) =0.002 1.03 (1.01-1.05)
Chronic renal failure (eGFR p=0.03 1.3 (1.0-1.8)
< 60 ml/min)
NYHA class IV p=0.04 1.4 (1.0-1.9)
Residual aortic regurgitation p=0.02 1.53 (1.0-2.2)
LVEF < 30% p-value HR
Female gender p=0.032 046 (0.23-0.94)  gq P<0.001
Myocardial infarction p=0.0072 2.2 (1.24-4.0) y v v
Peri-procedural stroke p=0.0028 29.3 (3.2-268) 100 150
Pre-procedural mitral p=0.004 2.5 (1.3-44)

2onsinem N O
TCEUTE™ Baceline characteristics

Left Ventricular Ejection Fraction

< 30% > 30%
n=169 n=1263

Age (years) 79.9 £ 67 82.0 = 6.1

Schaefer U, Am J Cardiol 2015:115:656e663
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» U pacientyU s t€zkou AS a nizkou EF vede
infervence ke zlepseni klinickeho stavu i prognozy

» Technicky Uspéch u TAVI je vyborny i u pacientU s
nizkou EF.

» U chirurgické ndhrady i TAVI je 30 denniirocni
mortalita pacientU s nizkou EF vyssi nez u téch se
zachovanou EF

» Tyto vysledky odrdzeji jejich rizikovy profil.

» Klinické take home — Casnda diagnostika, intenzivni
intfervence rizikovych faktort + véasnd indikace k
intervenci






Vliiv low flow

a nizke EF na
vysledek TAVI ve
studii PARTNER

Kaplan—Meierova krivka
celkové mortality (dle
intention to treat) do 2 let
v kohorte A (high risk) a B
(inoperable) pacientu

NUMDEr at Risk

2-Yr Death (%)

Mortality (%)

LVEF <20%

LVEF

»S0%

ITT -Cohorts A& B

— LF (Low Flow)
——— NF (Normal Flow)

HR: 1.58 [95% Ck 1.28, 1.05]
p= «.0001

12
Time in Months

265
270

3 6 9
Months From Index Procedure

622 48 179
2.254 1512 14
6,117 4,880 19

5
=4

2
C8

Herrmann S. Circulation. 2013;127:2316—2326.



Management of severe aortic stenosis (continued)

@ EACTS @ESC

Deropess Assacadon For Cndolrand

Physically active LVEF <50% European Society
No Yes of Cardiology
- Low-risk and no other
Exercise Jost [ characteristics that favour TAVI ]
v Yes vLNo
Symptoms or fall
in blood pressure Careful individual evaluation
: below baseline of technical suitability and
N Mo risk-benefit ratio of
2 intervention modes by the
- Heart Team*
Presence of risk

factors*® and low
individual surgical risk

Nol lYes
v v v v

Re-evaluate in

& months or when SAVR SAVR or TAVI
symptoms occur

* See according tables for indications of surgery in asymptomatic patients and for decision between TAVI and SAVR

www.escardio.orgfguidelines 2017 ESC/EACTS Guidelines for the Managament of Valvular Heart Diseasa 50
(European Heartlournal 2017 - doi:10.1093/eurheartj/ehx391)




LF — Cahont B-TAVA
LF ~ Cahort B-AM

LEéCba pacientu s low
flow aortdlni stendzou
TAVI| - studie PARTNER

2-Year Death (%)

Log Rank P <0.001

A, TAVI vs. medikamentozni |IéCba I

inoperabilnich pacientu-kohorta B : 180 20 %0 0 4w 40 S0 o ew 720
Time in Days

B, TAVI vs SAVR u high risk e

pacientu —kohorta A

- LF = Cohort A-TAVR
— — LF - Cohont A-SAVR

2-Year Death (%)

Log Rank P= 0.907

A

T T T T -y T L T
0 60 120 180 240 300 360 420 420 540 600 680 720
Time in Days
Number At Fisk

A-TAVR 170 152 143 127 123 19 12 106 100
A-SAVR 180 138 127 128 19 116 12 107 101

Herrmann S. Circulation. 2013;127:2316—2326.




LOW GRADIENT AS
AVA<1.0cm? and MG<40mmHg

>50%

|

SVi — > 35 ml/m?

«CLASSICAL» «PARADOXICAL» NORMAL-FLOW

LOW-FLOW LOW-FLOW
LOW-GRADIENT LOW-GRADIENT LOW-GRADIENT

Clavel, EHJ online 2016



Celkove preziti

Prdmeérna doba
sledovani
2.28 £1,5 let

30 denni mortalita
4,86%

Mortalita za
sledované obdobi
13,96%



G EACTS @ESC

Management of severe AS ELPRes :gycietv

-

( Symptoms )

Nol lY'es

% Absence of comorbidity or general
[ LVEF <50% ] ( condition that make benefit unlikely
No Yes Nol Yes
| Physically active Medical therapy
No lYes
Low-risk and no other
BB Tt characteristics that favour TAVI*

* See according tables for definitions

www.escardio.orgfguidelines 2017 ESC/EACTS Guidelines for the Managament of Valvular Heart Diseasa 49
(European Heartlournal 2017 - doi:10.1093/eurheartj/ehx391)




