TAVI vs. chirurgicka nahrada aortalni
chlopne.
Jak se spravneé rozhodnout?

M. BRTKO

KARDIOCENTRUM, KARDIOCHIRURGICKA A I. INTERNI KARDIO-ANGIOLOGICKA KLINIKA
LEKARSKE FAKULTY UNIVERZITY KARLOVY A FAKULTNI NEMOCNICE, HRADEC KRALOVE




Kvantifikace Ao stenozy:

AVAI (cm2/m2) >0,8 0,6*-0,8
AVA (cm2) >1,5 1,5-1
PG mean (mm HQ) <25 25-40
,Peak-to-peak” gr. (mm Hg) <30 30-60
PGmax (mm HQ) < 36 36-64
Vmax (m/s) <3 34
pomér Vmax Ao/LVOT

Rychld progrese vady do symptomatickeho stadia:
- vyznamné kalcifikace v chlopni, rizikoveé ff. AS

- vyznamnd HLK, dysfunkce LK

- vysokd prutokovd rychlost na Ao Usti — 5-5,5 m/s

- vysokd hladina natriuretickych peptidu

- vzestup stredniho gr. pri zatézi > 20 mmHg



Mortality With Standard Therapy Is Worse
Than With Certain Metastatic Cancers

b-Year Survival

Survival, %
.
E

L Cancer*  Inoperable AS'
J

- National Institutes of Health. National Cancer Institute. Surveillance Epidemiology and End Results. Cancer Stat Fact
Sheets. hitp-//seer cancer gov/statfacts/. Accessed November 16, 2010
1 Using constant hazard rafio. Data on file, Edwards Lifesciences LLC. Analysis courtesy of Murat Tuczu.






AVR (mech. chlopni)

Dwight Emary Harken

(1910 — 1993)
Boston, 10. 3. 1960




Xenografty Alain Frederic Carpentier (*1933)

1965 — AVR stentovanym xenograftem
1967 — MVR stentovanym xenograftem
1968 — glutaraldehyd k fixaci a sterilizacaci xenograft




Nahrady srdecnich chlopni

Mechanické srdecni chlopné:
- kulicové, diskove, dvouliste
Biologické srdecni chlopné:
Bioprotéezy:
stentfované bioprotezy

stentless bioprotézy

sutureless bioprotézy
transkatetralni bioprotéezy

Homografty (alografty)
Autografty (pulmondlni — Ross, perikard — Ozaki)



Bjork-Shiley St Jude Medical
Medtronic-Hall




Perikardialni bioprotézy
Sorin — Pericarbon, Soprano Mitroflow, Mitroflow PRT
(1985) (1982) (2011)







TAVI

transfemordliné antegradné (2002) transfemordlné retrogradné (2005)
transapikalné (2006)

Alain Cribier, Rouen John Webb, Vancouver




All-Cause Mortality (ITT)
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* In an age and gender matched US population without comorbidities,
the mortality at 5 years is 40.5%.



Mortality and None-Trace Total AR asxmea
Transfemoral Patients (
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Inclusion Criteria @ FARTNER II

« Severe AS: Echo-derived AVA < 0.8 cm? (or AVA
index < 0.5 cm?/m?) and mean AVG > 40 mm Hg or
peak jet velocity > 4.0 m/s

» Cardiac Symptoms: NYHA Functional Class = |l

 Intermediate Risk:
1. Determined by the multi-disciplinary Heart Team
2. Using a guideline STS = 4%, and
3. Adjudicated by case review committee



Primary Endpoint (ITT) ‘7 o
All-Cause Mortality or Disabling Stroke (
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CoreValve US Clinical Trials

All-Cause Mortality — STS £ 7% hocs
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~ 30% Log-rank P=0.018  A11.4
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Echocardiography Findings (VI)

Aortic Valve Area
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THE

Aortic Valve Mean Gradient ®/ FARTNER
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3-Class Grading Scheme \/ ™

P <0.001 P<0
A A

Paravalvular Regurgitation (VI) @ e MER I
.001

\. 2 Moderate 0.6%

0% 2 Moderate I Mild 3.5%
8.0%
80% Mild
26.8%
60% Severe
m Moderate
» Mild
40% » None/Trace
20%
0%
TAVR Surgery TAVR Surgery
No. of echos 30 Days 2 Years
TAVR 872 600

Surgery 757 514



Severity of PVR at 30 Days and
All-cause Mortality at 2 Years (VI)
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Stratifikace rizika:

STS nebo EuroSCORE I logistické EuroSCORE |
» Nizké < 4% <10%
» Stredni 4-8% 10-20%

» Vysoké > 8% > 20%



STS calculator

it

E% Home  Calculate  Support

Risk Model and Variables - STS Adult Cardiac Surgery Database Version 2.81

RISK SCORES

About the 5TS Risk Calculator

AV Replacement Procedure: AV Replacement

MV Replacement Only Risk of Mortality: 4.137%

Procedure Type

CAB Only

MV Repair Morbidity or Mortality: 18.056%

AV Replacement + CAB Long Length of Stay: 10.328%

MV Replacement + CAB Short Length of Stay: 21.741%
MV Repair + CAB Permanent Stroke: 1.687%

Prolonged Ventilation: 9.021%

Patient Age

DSW Infection: 0.412%
88

Renal Failure: 4.514%

Reoperation: 9.507%




EuroSCORE ||

portant: The previous additive " and logistic 2 EuroSCORE models are out of date. A new model has been prepared from fresh data and is launched at the 2011 EACTS meeting in Lisbon. The model is called EuroSCORE |l * - this online calculator has
been updated to use this new model. If you need to calculate the older "additive” or "logistic” EuroSCORE please visit the old calculator by clicking here.

Patient related factors Cardiac related factors ‘
Gender CCS class 4 angina ® no W D
. . 2
Renal impairment - [normal (CC >85miimin) V| LV function [select vl o |
See calculator below for creatinine clearance
Extracardiac arteriopathy > Recent MI ° no Vv

b
10 |no V10

=
&
<

Poor mohility 4 Pulmonary hypertension

Previous cardiac surgery Operation related factors

Weight of the intervention '2 [isolated CABG V| o ]

5

=
[=]
I

Chronic lung disease

=
S}
<

Active endocarditis °

Critical preoperative state 7 Surgery on thoracic aorta no W

UE0O0oOCL

= =
=] (=]
l!

Diabetes on insulin

EuroSCORE Il

Calculate

es about euroSCORE ||

Age - in completed years. Some of the weighting for age is now incorporated into the renal impairment risk factor, so it is important that all risk factors are entered to give reliable risk estimations - see note [2]. Of over 20,000 patients in the
0SCORE database, only 21 patients were aged over 90 - therefore the risk model may not be accurate in these patients. Please exercise clinical discretion in interpreting the score. The oldest patient in the EuroSCORE database was 95 - EuroSCORE
not validated in patients over this age. Vv




Age (years)

Gender

Chronic pulmonary disease
Extracardiac arterit:-pathy2
Neurological dysfunction3
Previous Cardiac Surgery
Creatinine > 200 ymol/ L
Active endocarditis*
Critical preoperative state’

1

EuroSCORE

Note: Logi

Logisticke EuroSCORE |

« HOME ewroSCORE SCORING CALCULATOR ¥

SZum |

Important: The previous additive and logistic EuroSCORE models are out of date. A new model has been
prepared from fresh data and is launched at the 2011 EACTS meeting in Lishbon. The model is called EuroSCORE Il
- we strongly advise that you use this model - available here. If you really wish to calculate the older "additive" or
"logistic" EuroSCORE you can use it below.

Patient-related factors Cardiac-related factors

Unstable angina®
LV function

Recent MI”

Pulmonary h),rper'ts-.nsit:inE
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Ems.-rl,;;f.-m:yc'l
Other than isolated CABG

Surgery on thoracic aorta

=]

Post infarct septal rupture




Frailty — krehkost, chatrnost:

» Biologicky sy snizené rezervy a
odolnosti vOUCi stresorum vyplyvaijici z
kumulace snizené funkeéni rezervy
ruznych fyziologickych systému a
ZpUsobuijici zranitelnost pri pusobeni
zevnich vlivu...



Frailty index (1-7)

» Kazdodenni aktivity:
- péce o osobni hygienu
- stravovani
- oblékani

» Fenotyp krehkosti, zranitelnosti:
- fyzickd akfivita
- mentdlni aktivita

» Test fyzické zdatnosti:
- sila stisku ruky
- postaveni ze sedu
-5 m chize

» Laboratorni hodnoty:
- A, FEVT, CrCl, BNP



*Same age (90) and predicted risk (12%)
*Frailty Index
7(Severely frail) 1 (Very fit)




Balloon-expandable devices

Self-expanding devices
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PARTNER SAPIEN Platforms @ FARTNER I
Device Evolution

SAPIEN SAPIEN XT SAPIEN 3

A *4
Valve ‘ : ' ; ’
Technology

Sheath
Compatibility - 16-20F 14-16F

. 00 00 088
Valve Sizes
23 mm 26 mm 23mm 26mm 29mm* 20mm 23mm 26 mm 29 mm

*First Implant Oct 30, 2012



TF implantace TA implantace




Center | 2009 2010 2011 2012 2013 2014 2015 2017° Total
CKTCH Bmo 11 19 18 14 19 28 47 ): 22 231
Ceské Budéjovice - 4 1 2 17 10 14 ; 13 117

FN Olomouc 6 4 3 4 3: 2¢ 132

FN Plzen 0 2 10 17 ' ) 67

FNHK 2 26 1 19 17 26 38 36 29 220

FNKV Praha 1: 18 19 24 33 . 28 200

IKEM Praha ) 24 30 35 o 5 222

lemocnice Na Homolce ) 0 8 19 5 99
Trinec ¢ 53 73 80 8¢ 98 545

Usti nad Labem £ 10 8 6 61

VFN Praha / 3 5 10 9 4 2 47

Total 150 214 268 1941

TAVI and TAVI 2 registries contain
1941 patients enrolled b
January 2009 and June 2017.
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isolated AVR / TAVI in Germany

2000 - 2016




TAVR Utilization Driven by Variations

in Policy and Reimbursement

2015 Country TAVR Penetration
Total TAVR Units / Millions of Inhabitants

Greece
2017: 40

SOURCE: Eurostat, U.S. Census Bureau, Industry estimates
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Table7 Aspects to be considered by the Heart Team
for the decision between SAVR and TAVI in patients at
increased surgical rislk (see Table of Recommendations
in section 5.2.)

Favours Favours
TAVI SAVR

Clinical characteristics
STS/EuroSCORE Il <4%

(logistic EuroSCORE I <10%)* *
STS/EuroSCORE Il =4%
(logistic EuroSCORE | =10%)*
Presence of severe comorbidity Baumgartner H. 2017
(not adequately reflected by scores) ESC/EACTS
* Guidelines ...

Age =75 years

European Heart Journal.
2017;38:2739-2786.

Previous cardiac surgery

Frailty®

Linhartova K.
Restricted mobility and conditions that may

affect the rehabilitation process after the Sumrﬂary p_repa;ed b)é.tr;e
procedure Czech Society of Cardiology,

Vasa. 2017;59: 2—
Suspicion of endocarditis - 550551 00600

Age <75 years -




2 Anatomical and technical aspects

Favourable sccessfor ransemoral TAVI |+
Sequese of chestadiaion |
Forcomaorn |+

Presence of intact coronary bypass grafts at
risk when sternotomy is performed

Expected patient—prosthesis mismatch +
Severe chest deformation or scoliosis +

-+

Short distance between coronary ostia and
aortic valve annulus

Size of aortic valve annulus out of range for
TAVI

Aortic root morphology unfavourable for TAVI

Valve morphology (bicuspid, degree
of calcification, calcification pattern)
unfavourable for TAVI

Presence of thrombi in aorta or LY

. —
I——
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I —
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I —
[ —
BN
BN
———
I
I

Baumgartner H. 2017
ESC/EACTS
Guidelines ...
European Heart
Journal.
2017;38:2739-2786.

Linhartova K.
Summary prepared by
the Czech Society of
Cardiology,

Cor Vasa.
2017;59:e562—-e591.



Cardiac conditions in addition to aortic stenosis that
require consideration for concomitant intervention

Severe CAD requiring revascularization by +

CABG

Severe primary mitral valve disease, which N

could be treated surgically

Severe tricuspid valve disease -
Aneurysm of the ascending aorta -
Septal hypertrophy requiring myectomy -

CABG = coronary artery bypass graftingg CAD = coronary artery disease;
EuroSCORE = European System for Cardiac Operative Risk Evaluation; LV = left
ventricle; SAVR = surgical aortic valve replacement; STS = Society of Thoracic
Surgeons; TAVI| = transcatheter aortic valve implantation.

STS score (calculator: http//riskcalc.sts.org/stswebriskcalc/#/calculate); EuroSCORE
Il (calculator: http://www.euroscore.org/calc.html); logistic EuroSCORE | (calculator:
httpy/Mmww.euroscore.org/calcge.html); scores have major limitations for practical
use in this setting by insufficiently considering disease severity and not including
major risk factors such as frailty, porcelain aorta, chest radiation etc.'>>EuroSCORE |
markedly overestimates 30-day mortality and should therefore be replaced by the
better performing EuroSCORE Il with this regard; it is nevertheless provided here
for comparison as it has been used in many TAVI studies/registries and may still be
useful to identify the subgroups of patients for decision between intervention modal-
ities and to predict 1-year mortality.

See section 3.3, general comments, for frailty assessment.

Baumgartner H. 2017
ESC/EACTS

Guidelines ...

European Heart Journal.
2017;38:2739-2786.

Linhartova K.

Summary prepared by the
Czech Society of Cardiology,
Cor Vasa. 2017;59:e562—
e591.



/avery (1):

» TAVI md& u vysoce rizikovych nemocnych lepsi klinické vysledky nez
chirurgickd ndhrada Ao chlopné (mortalita, CMP)

» U stredné-rizikove populace jsou vysledky TAVI a SAVR srovnatelnég, pri
TF pristupu nizsi mortalita a vyskyt CMP

» TAVI - nizsi vyskyt rendlnich insuf., FIS, nizkeého minutového vydeje,
vyznamného krvaceni s nutnosti reoperace, kratsi pobyt na JIP, kratsi
hospitalizace

» TAVI - vétsi AVA po vykonu, nizsi gradient, méné nemocnych s PPM

» Chirurgie — méné vaskuldrnich komplikaci, méné paravalvdarnich leaku,
mené KS



Zavery (2):

» Indikace k chirurgii
- nemocni s nizkym rizikem (STS, EuroSCORE Il < 4%)
- mladsi pacienti (< 75 let)
- U nemocnych s podezrenim na inf. endokarditidu
- neprizniva anatomie iliko-femoralniho recisté (TA, TAo, ...)
- neprizniva anatomie aortalnino anulu, Ao korene nebo asc. Ao
- nepriznivd anatomie Ao chlopné (kalcifikace, bikusp. chlopen)
- vysokeé riziko fromboembolie (mobilni fromby v Ao, LK, ...)
- pridruzend vada, vyzaduijici chirurgii (Mil, Trl, ICHS, ...)



/Aveéry (3):

» Indikace k TAVI
- starsi pacienti (> 75 let)
- stredné a vysoce rizikovi nemocni (STS/EuroSCORE Il > 4%)
- zAQvazné komorbidity, vysoky index krehkosti, omezend mobilito
- pfedchozi chirurgickd intervence (pruchodné bypassy)
- vhodnd anatomie iliko-femoradlniho recisté
- porceldnova aorta, po iradiaci, Uzky anulus (PPM), kyfoskoliosa



Heart team







