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Aortalni stendza (AS) je klinicky nejcastéjsi chlopenni onemocnéni v populaci starsich
pacient(' s prevalenci 2%? v béZzné populaci, u dospélych > 65 let 2-7% 3



AS - rozdil hodnot PG mereného pomoci ECHA
and invazivhim meérenim

Aortic stenosis
e ECHO measurement
* |nvasive measurement




Aortalni stenoza - fakta
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Pfirozeny prubéh zavainé AS je
nepriznivy*> — jednoletd mortalita
50,7% u nemocnych, ktefi nebyli
operovani®

Z nemocnych, ktefi prezivaji, polovina
trpi symptomy srdecniho selhani a je
opakované hospitalizovana®

Nelécend AS = 50% umrtnost/ 1 rok
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Guidelines ESC 2017 — Aortalni stenoza

e Kriteria zavazné AS
* Vysoky gradient: AVmax >4m/sec; AVA <1,0cm2, (0,6cm2/m2); MeanGrad >40mmHg

» Kriticka AS: Avmax >5,5m/sec; AVAi 0,3cm2/m?2
* Nizko-gradientova AS + nizky pritok + snizend EF LK }

z . ’ , , o i D IVI v v ’ : T
* Nizko-gradientova AS + nizky prutok + zachovala EF LK alsf vysetreni (stress test, CT)

* Indikace k ndhradé chlopné (SAVR anebo TAVI) — symptomaticky pacient
e Symptomaticka zavazna AS — vSichni pacienti s vyjimkou
* Délka preziti <1 rok
* Nezlepsi se délka ani kvalita zivota
* Indikace k ndhradé chlopné (SAVR anebo TAVI) — asymptomaticky pacient
» Dysfunkce LK jako dUsledek AS
* Pozitivni zatézovy test (symptomy)
e Kriticka vada
* Rychld progrese 0,3m/sec/rok + tézce kalcifikovana chlopen
* BNP
* PHT



Aortalni regurgitace - TEE & Angiografie

« Signifikantni aortalni regurgitace se vyskytuje u 0,5% populace, vice u muz{
* Pfirozeny pribéh nemoci: 1 — leta mortalita 25% u nemocnych NYHA IlI-IV

Maurer G, Heart 2006;92:994-1000



Aortalni regurgitace - hemodynamika
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Management of aortic regurgitation

&

Significant enlargement of ascending aorta?

Nol

Severe aortic regurgitation

No

kes

Symptoms

]

Yes

[ LVEF €50% or LVEDD >70 mm

or LVESD >50 mm (or >25 mm/m?2 BSA) ]

Nol r(es
w

Yes

Follow-up

* Lécbha

L 4
Surgery®

e Chirurgicka lécba: u vétsiny pacientd (plastika)

* TAVI muZe byt indikovana u nemocnych s vysokym chirurgickym rizikem, bez znamek
endokarditidy a dilatace ascendentni aorty




Historie

e 2004: prvni perkutanni retrogradni implantace chlopné dr Eberhard
Grube (Siegburg)

* CE znacka: r.2006 (Edwards), r.2007 (CoreValve)
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* Prvni implantace v CR: IKEM 9.12.2008




Czech TAVI Registry

Kumulativni pocet TAVI 2008-2017 TAVI v jednotlivych létech

Cumulative number of patients
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Pocet TAVI na 1min obyvatel vr. 2016/2017

Number of active

TAVI Procedures per Million Inhabitants
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TAVI: nemocni s extrémnim rizikem operace

Partner Study

HR [95% CI] =
0.54 [0.38, 0.78]
P (log rank) < 0.0001
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TAVI: nemocni s vysokym rizikem operace

Studie PARTNER

HR [95% CI] =
0.90 [0.64, 1.26]
P (log rank) = 0.53

US Pivotal Study

All-cause Mortality (%)
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TAVI: nemocni se strednim rizikem operace
Studie SURTAVI

Studie PARTNER 2

D Transfemoral-Access Cohort, As-Treated Analysis
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TAVI: nemocni s nizkym rizikem operace

TAVR in Low Risk patients

Partner 3 Trial

B Incidence of Primary End Point

Death or Disabling Stroke (34)
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Popma J, NEJM, 2019, March 17

Mack M, NEJM, 2019, March 17




AHA/ACC 2017 a ESC 2017 doporucené postupy v
diagnostice a léecbe chlopennich vad
© JACC

Zavaina
symptomaticka
AS

Nizke riziko Stredni riziko Vysokeé riziko Extremni riziko
operace operace operace operace
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Balonkova aortalni valvuloplastika

e Kdy ji pouzivame
* Soucast TAVI
e Udélat prostor pro zavedeni chlopné
* Modifikace kalcia v ,landing zone“ — prstenci (Engager)
* |zolované — mimo TAVI proceduru
e ,bridge to” procedure (TAVI)
e ,bridge to” decision
e ,destination therapy”



Balonkova aortalni valvuloplastika

1304 2015
1@3122:007.
I Zppl




IACC Vg, 9. No, 2
Fehruary 198738 -6

REPORTS ON THERAPY

Percutaneous Transluminal Balloon Valvuloplasty of Adult Aortic
Stenosis: Report of 92 Cases

ALAIN CRIBIER, MD, THIERRY SAVIN, MD, JACQUES BERLAND, MD, PAULO ROCHA, MD,

* NRCT
* 92 pac., vek 7511 let, NYHA llI- IV st 71,7%, kontraindikace k AVR 47,2%, FU 18 tydn(

Pfed BAV Po BAV
M grad (mmHg) 75126 30+13
AVA (cm?2) 0,49+10,17 0,9310,36
Umrti hospitalizaéni 3(3,3%)
Nova Ao reg > Ill st 2(2,2%)

Zavér: BAV je jednoduchad, bezpecna, levna, |éCebna metoda pro nemocné se zavaznou
AS, ktefi jsou kontraindikovani anebo maji vysokeé riziko AVR




Zaver

* TAVI je v r.2019 standardni [éCbou AS u neoperabilnich, vysoce
rizikovych a stredé rizikovych pacientu. Predpoklada se rozsireni
indikace na nizkorizikové pacienty

* Sekundarni benefity TAVI — kratsi hospitalizaci, méne krvaceni, selhani
ledvin, FS, vyssi QoL

* AR zUstava prednostné oblasti zajmu kardiochirurgie. V pripadé
vysokého operacniho rizika je mozna katetrizacni implantace chlopng,
jsou-li splnény anatomické predpoklady pro TAVI



Dékuji za pozornost




TAVI animace procedury

,(



Limitace TAVI - krehkost (skorovaci systém)

4l

l not recover even from a minor finess.

!
t
t
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Clinical Frailty Scale*

| Very Fit - People who are robust, active, energetic
and motivated, These people commonly exercise
regularly. They are among the fittest for their age,

2 Waell - People who have no active disease
symptoms but are less fit than category |. Often, they
EXEercise Or are very active occasionally, e.g, seasonally.

3 Managing Well - People whose medical problems
are well controlled, but are not regularly active
beyond routine walking,

4 Vulnerable - \While not dependent on others for
daily help, often symptoms limit activities. A common
complant & bemng “slowed up", and/or being tired
durng the day.

5 Mildly Frail - These people often have more
evident slowing, and need help in high order IADLs
(finances, transportation, heavy housework, medica
tions). Typically, mild frailty progressively impairs
shopping and walking outside alone, meal preparation
and housework.

6 Moderately Frail - People need help with all
outside activities and with keeping house. Inside, they
often have problems with stairs and need help with
bathing and might need minimal assistance (cuing,
standby) with dressing.

7 Severely Frail — Completely dependent for
personal care, from whatever cause (physical or
copnitive). Even so, they seem stable and not at
high risk of dying (within ~ 6 months).

8 Very Severely Frail - Completely dependent,
approaching the end of life. Typically, they could

9. Terminally Ill - Approaching the end of life. This
category applies to people with a life expectancy
<6 months, who are not otherwise evidently frail.

5

Scoring frality in people with dementia

The degree of fradty corresponds to the degree of dementa
Cormmon symptoms in mild dementia indhude forgetting the
detads of a recent event, though stll remembening the event itsell,
repeating the same question/story and social wathdrawal,

In moderate dementia, recent memory s very impaired, even
though they seemngly can remember their past life events well
They can do personal care with prompting.

In severe dementia, they cannot do personal care without help.

* 1 Canachan Saudy on Health & Agmg, Revisod 7008
2. K- Rockwood et A global <l messare of fines and
frafity b edcberty pecpie. CMA] 20061 73469495

© 207 X000 Versiom £ 2 whts resarverd. Gerae Mesfone MUSIE.
Fesearch, Do Unwersty, Hob, Canada Prymesion granasd UNIVERSITY

w0 ooy for macarch e echacsonsd purplses ooy



Krehkost — faktor ovlivnujici prognézu
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Figure 2. Kaplan-Meier Survival Estimates Stratified by Frailty Score










Balonkova aortalni valvuloplastika

e Lokalni anestezie
e 8F sheath do arteria femoralis

* 6F sheath do vena femoralis — docasna stimulace (elektroda s
baldnkem)

* Rapid pacing 180/min (pokles TKs 60mmg)
* BAV—-2mm mensi balonek nez rozmér prstence
* Dilatace 3x5sec (3sec)






AHA/ACC 2017 a ESC 2017 doporucené postupy v
diagnostice a |écbé chlopennich vad

' STANDARDNI
Prvni || Zab&hnuta létba, Zlaty standard -
volba/nejéastéji jedna z vice nejlepsi

pouZivana lécbha moznosti vysledky
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Nejcastéji pouzivana
|écba

STANDARDNI

Zabéhnuta lécba,
jedna z vice moznosti

Zlaty standard —
nejlepsi vysledky



















TAVI je standardni metodou v lécbé
vyznamné aortalni stenozy



Anatomické a klinické limitace |écby AS

Kalcifikace asc.aorty

Kalcifikace v LVOT Tortuosita panevnich tepen

Subklavidlni




CR - predpokladana potieba TAVI v létech
2018 - 2023

* Podle po¢tu TAVI/ min (CH, FR, AU, NED)
« 80 TAVI/mIn — 850 TAVI v CR/ rok

e Podle podilu TAVI na vSech Ao nahradach
» 758 TAVI v CR/ rok (25% viech Ao nahrad)

. éeni indikaci cientu se strednim rizikem | «
* 1040 TAVI v CR/ rok (koeficient 1,3)
* Navyseni indikaci u pacientu s nizkym rizikem

° ? ? ? Germany | Switzerland  France Austria  MNetherlands Mordics
L L] L l l
m 2014 Procedures/million inkgbitants




Aortalni stendza: TAVI vs konzervativni lécba

Neoperabilni nemocni

Partner Study US Pivotal Study

HR [95% CI] = All Cause Mortality or Major Stroke

0.54 [0.38, 0.78] 70% -
P (log rank) < 0.0001
60%
R 0.0001
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=43%
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Leon M, NEJM, 363,(17),2011 Popma J, JACC, 2014, 63,(19), 1972-1981



AS — TAVI vs chirurgicka lécba

Operabilni nemocni s vysokym rizikem

Partner Study

50 -+

HR [95% CI] =
0.90 [0.64, 1.26]
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TAVI vs chirurgie — nemocni se strednim rizikem

Partner 2 study
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Pocet v riziku:

Chirurgie 944 786
$3 TAVR 1077 987




AHA/ACC 2017 a ESC 2017 doporucené postupy v
diagnostice a |écbé chlopennich vad

| STANDARDNI |

Prvni
volba/nejcastéji
pouzivana lécba

| Zab&hnuta lécba,

‘ Zlaty standard -
jedna z vice

‘ nejlepsi

vysledky
Vlysoke riziko

O |

¥ / ¥
Nizke riziko Stredni riziko
operace operace

Pouze AVR TAVI anebo AVR TAVI anebo AVR

moznosti

Extremni riziko
operace




TAVI vs chirurgie — nemocni se strednim rizikem

SURTAVI study

CoreValve SURTAVI Trial CoreValve SURTAVI Trial

All-Cause Mortality Disabling Stroke
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TAVI vs chirurgie — nemocni s nizkym rizikem

Notion Study

All-cause mortality, stroke or Ml

(o))
S
X
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P-value (Log-rank) = 0.43
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T 15.8%
[¢) el
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Months Post-Procedure
Sondergaard et al. Circ carciovasc Interv 2016

All-Cause Mortality, Stroke, or Ml (%)




AHA/ACC 2017 a ESC 2017 doporucené postupy v

diagnostice a lécbé chlopennich vad
© JACC

Zavazna

symptomaticka

AS

l

|

Nizké riziko
operace

Stredni riziko

operace

v v

!

l

Vysoké riziko
operace

Extrémni riziko
operace

L

Pouze AVR

TAVI anebo AVR

TAVI anebo AVR




2017 AHA/ACC Focused Update of the 2014 Guideline
for the Management of Valvular Heart Disease

JACC.

Severe AS
Symptomatic
(stage D)

R S NN

Low surgical Intermediate surgical High surgical Prohibitive surgical
risk risk risk risk
Surgical AVR | |Surgical AVR TAVR Surgical AVR or TAVR TAVR

(Class I) (Class I) (Class lla) (Class 1) (Class I)




LéCebna metoda NejCastéji
prvni volby pouzivana lécba

STANDARDNI

Zabéhnuta lécba, Zlaty standard-
jedna z vice moznosti nejlepsi




STANDARDNI

Prvni
volba/nejcastéji
pouzivana lécba

Zabéhnuta léecba,
jedna z vice
moznosti

Zlaty standard -
nejlepsi
vysledky




Soucasné indikace chirurgické AVR

Recommendations COR LOE
AVR is recommended for symptomatic patients with severe high-gradient AS who have ' I B
symptoms by history or on exercise testing (stage D1)
AVR is recommended for asymptomatic patients with severe AS (stage C2) and | B
LVEF <50%
AVR is indicated for patients with severe AS (stage C or D) when undergoing other cardiac I B
curgoant
TAVI by mela byt lena B
vy mela byt povolena pro y

kazdou klinickou indikaci g
schvalenou pro chirurgii :

CNIVIINiviCTionYe [ A=) A~ i ) Cinuuynian LSS iR Rl

data support valve obstruction as the most likely cause of symptoms

AVR is reasonable for patients with moderate AS (stage B) (aortic velocity 3.0-3.9 m/s) who are lla C
undergoing other cardiac surgery
AVR may be considered for asymptomatic patients with severe AS (stage C1) and rapid disease b C

progression and low surgical risk

Shrnuti: 8 tfid doporuceni | nebo lla, uroven (kvalita) evidence B nebo C, zadna RCT,
data podporena pouze malymi (n=100) studiemi, zadna stratifikace dle rizika ¢i véku



TAVI — indikace ESC 2009

* Nemocni se symptomatickou zavaznou aortalni stenosou

e chirurg nechce operovat
* Neoperabilni (kontraindikovani k operaci)
e Operabilni, avsak s extréemné vysokym rizikem
* Porcelanova aorta
e Stp. AKB s funk¢nimi grafty
e Limitace plicnich funkci
* Orgdnové selhavani (jatra, ledviny)
* Vysoky vék + dalsi komorbidity
e Shoda , heart teamu”, ze TAVI je prospésnéjsi

Vahanian,EHJ,2008(29),1463-1470



Pocet vykonu v jednotlivych letech

Centra 2009

KC NP Trinec 13
IKEM Praha 22
CKTCHBrno 11
FNHK-1.1K 12
FNKV Praha 13
Ceské Budgjovice 4

Ustin Labem 4

FN Motol 10

Celkem 89

Registr TAVI obsahuje 1 569 pacient( zarazenych
od 1. 1. 2009 do 30. 6. 2016 (export dat k 20. 3. 2017)



Anatomickeé a klinické limitace lécby AS

Kalcifikace v LVOT Tortuosita panevnich tepen

Subklavialni

Pfimy aortalni s

Hrotovy
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Trendy poctu vykonu TAVI/ SAVR

Podil TAVI na viech aortalnich nahradach ~ Trendy poctu TAVIa AVR v Nemecku

14,000

12,000

Netherlands

16.3% il
8,000
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Czech TAVI Registry
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Czech TAVI Registry

69% pacientld s nizkym/
stfrednim rizikem

EuroSCORE | in 2009-2017:

90,0
80,0

3;703

=~ 60,0 A

Eﬁ 50,0
O

QO 40,0 -
wn
© 30,0 -

>

w 20,0
10,0
0,0

225 236 296 225 212
20.1 4 19.4 17'0 17.6

19,1 208 485 204 456
{197 470 .
166 136 136

Year of operation

Patients (%)

40% -

35%

30% -

25% 1

20%

15% -

10%

5% -

0%

0-9 10-19 | 20-29  30-39

EuroSCORE | (%)

Age at admission

in 2009-2017:
100 -
go.
= 82 g1 81 8 g 81 81 81 g1
? 80 | S=g—t—t—2—8—8—8—3
t 8 79 8 8 79 80 80 80 79
B 70 -
©
o 60 4
(@)}
<
50 -
40 L) Ll Ll L) o) ’«
o O N9 95 s o
S N N N N N N N N
FTFFTST S & & &

Year of operation




TAVI: nemocni s nizkym rizikem operace

Studie NOTION

All-cause mortality, stroke or Ml
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Sondergaard et al. Circ carciovasc Interv 2016




TAVI: nemocni s nizkym rizikem operace

Low Risk Trial

30 days Outcome %

TAVR (n=200) SAVR (n=686) p-value Difference (95% Cl)
All-cause death 0/200 (0) 12/686 (1.7) p=0.079 -0.7 (-0.02 : 0.01)
VARC 2 life-threatening or major bleeding 6/200 (3.0) —_ —_
Disabling Stroke 0/200 (0) — —
Non -Disabling stroke 1/200(0.5) — —
Composite of death and stroke 0/200 (0) — —
Endocarditis 0/200 (0) — —
New-onset atrial fibrillation 9/200 (4.5) — —
New PPM implantation 13/200 (6.5) — —
Acute kidney injury 0/200 (0) — —

Waksman R., ESC Congress, Munich 2018



TAVI: nemocni s nizkym rizikem operace

Partner 3 Low Risk Patients Medtronic TAVR in Low Risk Patients

Low Risk ASSESSMENT by Heart Team
(STS < 4%, TF only)

} PARTNER 3

1:1 Randomization .
(n=1228)

Alternative Access
TF - TAVR Surgery
(SAPIEN 3) ~ (Bioprosthetic Valve) |

Heart Tearn Evaluation
Two Cardiac Surgeons and One Interventional Cardiologist
Low Surgical Risk (predicted mortality risk <3%)

National Screening Committee
One Cardiac Surgeons and One Interventional Cardiologist
Confirm Low Risk for TAVR and SAVR

1:1 Randomization

Actgraphy/GoL Sub-Study (1-200)

TAVR
PRIMARY ENDPOINT:

Composite of all-cause mortality, all strokes,

or re-hospitalization at 1 year post-procedure

Leaflet sub- r 1Tl Leaflet sub-
study N=200 4D CT for LTI study N=200

Follow-up: 30 days, 6 mos, 1 year and annually through 10 years




AS - rozdéleni nemocnych dle rizika
STS databaze 2002 — 2010, n = 141 905 nemocnych
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High risk

6.2% 'r (STS > 8%)
13.9% -+ Intermediate risk
(STS 4-8%)
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Agenda

* Indikace k intervenci
e AS
* AR

* ProcC katetrizaéni lécba?
e TAVI
e BAV



Proc katetrizacni lécba?

Chirurgicka lécba AS do r.2007 = zlaty standard —
zlepsuje symptomy i prognozu

31,8% nemocnych neni operovano z divodu

vysokého rizika pfi komorbiditach

Chirurgie nemuze pomoci vSem nemocnym s AoS

(TAVI = jedina a posledni moznost lécCby)
neoperabilni nemocni

EHJ,2003,24,1231-1243



Aortalni regurgitace - hemodynamika

Pulmonary
B mmi congestion
- Aorta \
\ Pressure
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* AR — ECHO kritéria zavazné vady

Guidelines ESC v praxi — aortalni regurgitace

Management of aortic regurgitation

+

Abnorm/velky defekt koaptace cipu

Significant enlargement of ascending aorta?

Siroky jet v CFM
Denzni signal v CW

Nol

Severe aortic regurgitation

HRT v desc. aorté (EDV >20cm/s)

Yes

No kes
Vena contracta (Sifre) >6mm
PHT <200ms Symptoms
EROA >30mm?2 ”°l g3
Regurgitacni objem >60ml/stah LVEF <50% or LVEDD >70 mm
Dilatace LK or LVESD >50 mm (or >25 mm/m2 BSA)

Nol lYes
v A 4 w
Follow-up Surgery®

Lécba

e Chirurgicka lécba: u vétsiny pacientd (plastika)

e TAVI muUzZe byt indikovana u nemocnych s vysokym chirurgickym rizikem, bez zndmek

endokarditidy a dilatace ascendentni aorty




* AR — ECHO kritéria zavazné vady

Guidelines ESC v praxi — aortalni regurgitace

Management of aortic regurgitation

+

Abnorm/velky defekt koaptace cipu

Significant enlargement of ascending aorta?

Siroky jet v CFM
Denzni signal v CW

Nol

Severe aortic regurgitation

HRT v desc. aorté (EDV >20cm/s)

Yes

No kes
Vena contracta (Sifre) >6mm
PHT <200ms Symptoms
EROA >30mm?2 ”°l g3
Regurgitacni objem >60ml/stah LVEF <50% or LVEDD >70 mm
Dilatace LK or LVESD >50 mm (or >25 mm/m2 BSA)

Nol lYes
v A 4 w
Follow-up Surgery®

Lécba

e Chirurgicka lécba: u vétsiny pacientd (plastika)

e TAVI muUzZe byt indikovana u nemocnych s vysokym chirurgickym rizikem, bez zndmek

endokarditidy a dilatace ascendentni aorty




