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Definice?
Mlady /,nestary” dospely WIIu :

» Intuitivne ...18-30 let

» Zeny, které chtéji ot&hotnét

» Vsichni ve veku 18-55 let

» Ti, kteri jeste nejsou kandidaty TAVI?

Eur Heart J. 2017 Dec 1;38(45):3370-3377. doi: 10.1093/eurheartj/ehx199
Mechanical aortic valve replacementin non-elderly adults; meta-analysis and microsimulation.

Korteland NM', Etnel JRG', Arabkhani B!, Mokhles MM?, Mohamad A%, RoosH , Bogers AJJC!, Takkenberg JUM'.
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Jak ziskat data pro spravnou volbu?
Lekar, pacient, moznosti volby

Pacient Lekar Moznosti volby

» Dlouhodoba sledovani

Informace od kardiologal/u.... » Mechanicka protéza

Alespon 5+ let

Informace od kardiochirurga » Bioprotéza

Kratkodobe vs. dlouhodobé vysledky » Zvazit valvuloplastiku u velmi

RuUzna kritéria, razné formy bias mladé pacientky, ktera chce
Jjiz otéhotnet?

Okoli — pratelé znami

Internet —

odborné publikace, » Metaanalyzy, mikrosimulace
» Rossova operace

diskusni fora

Sdilené rozhodovani a specificke
zdroje informaci pro pacienta?



Narust vyuziti bioprotez k AVR ve vsech
vekovych skupinach
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Randomizovane studie

» Veterans affairs (VA) 1977-82 n=394 muzi, AVR 15-let lepsi preziti s
mechanickou protézou nez bio. (34% vs. 21%, P=0.02).

» Reoperace Casteji s bioprotézou (10% vs. 29%,; P=0.004)

» Krvacivé komplikace vice s mechanickou protézou (51% vs. 30%,
P =0.0001).

» Stassano P etal. 1995-2003 N= 310, 55-70 let, prumér 64.

» Po 9 letech preziti srovnatelné, mechanicka vs. bio 72,5% vs
69,4%, P =0,6

» Typ chlopne nebyl nezavislym prediktorem pozdni mortality.

» Bioprotézy -vyssSi vyskyt selhani (P=0,0001) vice reoperaci
(P=0,0003), Mechanické protezy trend k vyssimu vyskytu
krvaceni (P =0,08).

Endocarditis Bioprosthetic
Mechanical

Pannus gro
Mechanical

O%

Structural valve deterioration Calcification and degeneratio
“Wear and tear”

Hammermeister K, J Am Coll
Cardiol 2000;36:1152—-8
Stassano P, J Am Coll Cardiol
2009: 54: 1862-8

Head SJ, et al. Eur Heart J.
2017:38:2183-91



Observacni studie

» Chiang et al (USA), parova analyza 2000 pacientt 50-69 let,
» 15-leté preziti 60.6% bio, vs. 62.1% mechanicka (P=0.74).

» Analyza podskupin adj. preziti bez rozdilu 50-59 vs. 60-69
» Glaser —et al.(Svédsky registr) 2198 pacientt 50-69 let,

» 15-leté preziti vyznamné lepSi s mechanickou protézou (59% vs.
50% s bio; P=0.006).

» Analyza podskupin benefit mechanické byl pouze v podskupiné
ve véku 50-59 let (P=0.03).

Head SJ, et al.
Mechanical versus
bioprosthetic aortic valve

replacement
Eur Heart J.
2017;38(28):2183-2191



Strukturalni dysfunkce bioprotez

» Dle meta-analyz veprovych a perikardialnich
aortalnich bioprotéz zacina strukturalni dysfce
obvykle 8 let po implantaci

» Vyskyt vyznamne stoupa po 10 letech = Dobre
strednédobé vysledky nemusi predikovat
dlouhodobe.

» Rizikové faktory dysfunkce

ol s B0 bowd a B o d o bl

» Nizky vék
Renalni selhani

Poruchy kalciového metabolismu

PHILIPS

Nestrukturalni dysfunkce — zejmeéna PPM

Tromboza
Wang M, Ann Thorac Surg 2017,104:1080-7

, Coté N, Curr Opin Cardiol. 2017;32:123~
Typ protézy 129.

Infekéni endokarditida
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Dlouhodobe vysledky bioprotezy
v aortalni pozici ve veku 50-65 let

Bourguignon T, Eur J Cardiothorac
C-E Perimount Surg. 2015;49:1462-1468

N=516, 60+4 roky, 19% Zen
Stfedni doba sledovani 916 let
OperacCni mortalita 2%,

v dalSich letech 3%/chlopen a
rok

Preziti
> 10 let 73 + 2%, T
» 151let59 +3 % 10 15

Years Post Implant

» 20 let 35 +5% Preziti bez reoperace, strukturalni
Celkové preziti dysfunkce a explantace pro strukturalni
dysfci



Strukturalni dysfunkce v zavislosti na
veku ve skupine 50-65 let

% Freedom from Event

At Risk [114
At Risk [150
At Risk [258

Preziti bez strukturalni dysfunkce,
podle veku

% Freedom from Event

Bourguignon T, Eur J Cardiothorac
Surg. 2015;49:1462-1468

— (49,55]
- (55,60]
- (60,65]
Log Rank p-value = 0.637

At Risk [114
At Risk 150
At Risk [258

Preziti bez reoperace pro
strukturalni dysfunkci, podle veku



Predpokladana trvanlivost bioprotezy, delk
zivota po AVR a prepodkladana delka zivota

Bourguignon T, Eur
J Cardiothorac
Surg.
2015;49:1462-1468
» Ve vétsiné vékovych skupin
je predpokladana trvanlivost @
chlopné stejna, nebo lehce &
vySSi nez predpokladana
delka zivota po AVR




Metaanalyza 29 observacnich studii

pacientu s mechanickou protéezou 1995-2015
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N= 5728
Vék 18-55 let (pramér 48 let). Souhrnny primeér sledovani 5,7 let

Mikrosimulacni model — stanoveni predp. doziti a celozivotni riziko morbidity spojené s
protéezou

Souhrnné vysledky: 30 denni mortalita 3,15% , pozdni (>30 dni) mortalita 1,55%/rok ( z
toho 38,7% v souvislosti s protézou)

Tromboembolismus 0,90%/rok,
Velka krvaceni 0,85%/rok,
Nestrukturalni dysfunkce protézy 0,39%/rok

Strukturalni dysfunkce 0 e M, et al

Mechanical aortic valve

IE 0,41%/rok replacement in non-
i . elderly adults: meta-

Tromboza protézy 0,14%/rok Bnalysis and

Reintervence 0,51%/rok. microsimulation Eur

Heart J. 2017;38(45):3370-
3377.



Pomoci mikrosimulace stanovena predpokladana delka ziv
a celozivotni riziko morbidity spojené s mechanickou prote
v aortalni pozici dle véku
aortalni chlopné

® Thromboembolism

| Valve thrombosis

m Hemorrhage

M Reintervention

® Non-structural dysfunction

® Endocarditis
mechanickou protézou ma ) N 25 o

predpokladané doziti 19 let Age at surgery (years)
(celkova populace 34 let).
Celozivotni riziko
tromboembolismu, krvaceni
a reintervence 18, 15, a 10%

N
S
X

Lifetime risk (%)

45 letypacient s nahradou
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Korteland NM, et al.
Mechanical aortic valve

—8— General Population - Life replacement in non-
expectancy elderly adults: meta-

—8— Mechanical AVR - Life analysis and
‘\'\-\' expectancy microsimulation Eur
T = —B— Mechanical AVR - Event-free Heart J. 2017:38(45):3370-
life expectancy 3377.

wn
o

D
o

N
o

[N
o

Mean life expectancy (years)
w
o

o

35 45

Age at surgery (years)



Biologicke a mechanicke
chlopenni protezy — v tehotenstvi

Bioprotéza Mechanicka proteza

il » ROPAC (n=212) - srdecCni

> ROP‘AC,: (n_l,34,-) [ Table 8. Odds Ratios for Pregnancy Complicationsin selhani + arytmie 7.5%,
Srdecnl Selhanl 82%’ |E :Ugg:::::rv:MechamcaWalveCnmparedW|ﬂ1WomenW|th Tromb_oembO”Cké
a tromboticke komplikace NIl <Cmplikace 13%.
<1% . krvacivé T ey Postpartalni krvaceni
4 ! admission for 0

komplikace 5.1%. cariacreason 10-4/0_-
Matefska mortalita 1,5% [ » Komplikace t&hotenstvi az

Hemorrhagic 5.5 2.4-12 . of 7
(n=2) 9 u 40% Zen

event

) » VV ROPAC vétSina
» Akcelerovana

9 _ A o komplikaci v mitralni pozici
tvehgetner?c’e bloprlc()’gez’y " Van Hagen |, et al. » Infekéni endokarditida
ehotenstvi heprokazana Circulation.2015;132:132-142.



Komplikace v zavislosti na zpusobu
antikoagulace v tehotenstvi

Table 1 Adverse maternal and fetal outcomes in women with mechanical heart
valves according to the type of anticoagulation therapy used during pregnancy.

Anticoagulation regimen

Adverse outcomes 0A OA/H Heparin

Maternal mortality 1.1 (0.5t0 2.2) 1.7 (0.8 to 4.5) 4.7 (2.2 t0 10.7)
TECs including PVT 2.9(1.9to 4.1) 71 (4.7t010.3) 13.4 (9.7 to 20.5)
Maternal bleeding 42 (1.4t06.8) 3.4 (2.3 to 6.6) 10.8 (2.8 to 27.3)
Fetal wastage—any cause 32.9 (25.7 to 49.2) 19.9 (159 t0 31.4) 38.8 (32 to0 46.8)
Embryopathy/congenital malformations 3.7 (1.9 to 4.8) 04(02to2.7) 0

Prematurity 7.4 (2.1 to 9.6) 81(3.4t0128 95(31t023.6)

Adapted from Hassouna and Allam.'®

Values are presented as a percentage and (95% Cls).

0A, oral anticoagulants alone throughout pregnancy; OA/H, oral anticoagulants substituted by heparin
during the first trimester; Heparin, heparin alone throughout pregnancy; PVT, prosthetic valve thrombosis;
TECs, thromboembolic complications.

Silversides,
Heart 2018



Volba aortalni/mitralni bio/protéezy
Guidelines ESC/EACTS 2017

» Bioprotéza/mechanicka proteza je doporucena, pokud si to
preje informovany pacient (>vek).

| C

» Bioprotéza je doporucena, nelze-li zajistit dobrou kontrolu
antikoagulace nebo pfi Kl pro vysoke riziko krvaceni
(anamnéza vyznamneého krvaceni, pridruzena onemocnéni,
zivotosprava, povolani...) I C

» Bioprotéza je doporucena pri reoperaci mechanicke chlopnée
pro trombozu navzdory dlouhodobé dobre kontrolovane
antikoagulacni lécbe. | C




Doporuceni ve prospech mechanicke
protezy

Recommendations

A mechanical prosthesis should be considered in patients aged
<60 years for prostheses in the aortic position and <65 years
for prostheses in the mitral position*.

A mechanical prosthesis should be considered in patients with
a reasonable life expectancy, for whom future redo valve

surgery would be at high-risk.

A mechanical prosthesis may be considered in patients already
on long-term anticoagulation due to high-risk for thrombo-
embolism.




Doporuceni ve prospech bioprotezy

Recommendations Class m

A bioprosthesis should be considered in patients for whom
there is alow likelihood and/or a low operative risk of future
redo valve surgery.

A bioprosthesis should be considered in young women
contemplating pregnancy.

A bioprosthesis should be considered in patients aged

>65 years for a prosthesis in the aortic position, or age

>70 years in a mitral position*, or those with life expectancy
lower than the presumed durability of the bioprosthesis.




Dalsi vyvoj

» Méne trombogenni mechanicke protezy
» \Vyvoj biologickych protéz

» Nova antikoagulancia - tecarfarin — eliminuje variabilitu
metabolismu tradi€nich antagonistu vitaminu K

» Uginnost non vitamin K dependentnich antikoagulancii?

» Antikoagulancia selektivne cilena na faktory Xl, Xll (trombodza
mechanickych protéz je dusledkem aktivace koagulacni
drahy f XIll)

p R
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Dlouhodobe vysledky bioprotezy
v aortalni pozici ve veku 50-65 let
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At Risk: [522 Bourguignon T, Eur J Cardiothorac
Surg. 2015;49:1462-1468

10 15
Years Post Implant




Competing Risk & Event-Free Survival

Event-Free Survival

—— Non Valve-Related Death
Valve-Related Death
Explant SVD

% In Each Category

10 15
Time from Implant (years)







DoporucCeni ve prospech bioprotezy

Recommendations

A bioprosthesis is recommended according to the desire of the
informed patient.

A bioprosthesis is recommended when good-quality
anticoagulation is unlikely (compliance problems, not readily
available) or contra-indicated because of high bleeding risk
(previous major bleed, comorbidities, unwillingness,
compliance problems, lifestyle, occupation).

A bioprosthesis is recommended for reoperation for
mechanical valve thrombosis despite good long-term anti-
coagulant control.

ardio.org/guidelines 2017 ESC/EACTS Guidelines for tha Management of Valvular Heart Diseasa
{(European Heartlournal 2017 - d01:10.1093 feurheart)/ehx391)




Doporuceni ve prospech mechanicke
orotez

Recommendations

A mechanical prosthesis is recommended according to the
desire of the informed patient and if there are no contra-
indications to long term anticoagulation®.

A mechanical prosthesis is recommended in patients at risk of
accelerated structural valve deterioration™*,

A mechanical prosthesis should be considered in patients

already on anticoagulation because of a mechanical prosthesis | lla
in another valve position.

* Increased bleeding risk because of comorbidities, compliance concerns or geographic, lifestyle or
occupational conditions
** Young age (<40 years), hyperparathyroidism

rdio.org/guidelines



St.p. nahrade chlopne mechanickou
protéezou

L ab &l

» Oralni antikoagulace — nejbezpecnéjsi metoda k prevenci chlopenni
trombozy

Indikovana ve 2. a 3. trimestru
V |. trimestru zvazovat warfarin pfi potfebé <5 mg

Pri potrebé vyssi davky — LMWH s kontrolami antiXa

vV v v Vv

V 36. tydnu vysazeni warfarinu a prechod na heparin



Typy
dysfunkce

protéz

eterioration
Bioprosthetic

Bioprosthetic

A

Gl

Pannus growth Bioprosthetic
Mechanical

/

Structural valve deterioration
“Wear and tear”

Head SJ, et al. Mechanical versus
bioprosthetic aortic valve

replacement
Eur Heart J. 2017;38(28):2183-2191
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Bourguignon T, Eur J Cardiothorac
Surg. 2015;49:1462-1468



Observacni studie

» Chiang et al (USA), 1001 paru 50-69 let, 15-leté preZiti 60.6% bio, vs. 62.1% mechanicka
(P=0.74).

» Analyza podskupin adj. preziti bez rozdilu 50-59 vs. 60-69

» Glaser —et al.(Svédsky registr 2198 pts 50-69 let, 15-leté preziti vyznamné lepSi s
mechanickou protézou (59% vs. 50% s bio; P=0.006).

» Analyza podskupin benefit mechanickeé byl pouze v podskupiné ve véku 50-59 let (P =0.03).
» STS databaze USA potvrdily vyznam véku Brennan et al. N=40 000 vék =65 let.

» Preziti (marginalné) vyznamné lepSi s mechanickou vs. bio, (HR bioprotézy pouze =1.04,
95% CI 1.01-1.07).

» Interakce s vékem: vzestup rizika mortality smérem k mladSim vékovym skupinam
» HR bioprotézy bylo
» 1.23(95% CIl 1.16-1.31 65-69,

Head SJ, et al.
0 18 L 1)
» 1.04 (95% CI 0.99-1.09) 70-74, e alversis
» 0.95(95% CI 0.90-0.99) 75-79. bioprosthetic aortic valve
. : - replacement
» propensity-score adjusted analyza B

» ZAadna z analyz neprokazala vyznamné zlep$ené pieZiti u bio vs. mechanické protézy 2017;38(28):2183-2191
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= Overall
- Valve-Related
- Valve-Related w/o early death

At Risk: [522

10 15
Years Post Implant

Very long-term outcomes of the Carpentier-Edwards Perimount aortic valve in patients aged 50-65 years T
Eur J Cardiothorac Surg. 2015;49(5):1462-1468. doi:10.1093/ejcts/ezv384

Eur J Cardiothorac Surg | © The Author 2015. Published by Oxford University Press on behalf of the European Association for
Cardio-Thoracic Surgery. All rights reserved.




67 lety muz 5 let po AVR bioprotézou, narust gradientu - morfologie bez p
zasadnich morfologickych zmeén,
antikoagulac¢ni tp.

n
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{ Y AVAY, e + AV VTI e sceat 0
; [% ' Vmax 512 cm/s ] Vmax 373 cmis i}
\n" q_ ‘ Vmean 372cm/s . Vmean 245 cm/s sa
L Max PG 105 mmHg Max PG 56 mmHg ]
‘ : . ' Mean PG 61 mmHg 1 Mean PG 29 mmHg . -2
- & = VTl 145 cm VTl 89.7 cm :

75mml/s o2

, % e S
Bioprosthetic thrombosis 3 = p S :
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Anticoagulation using a VKA and/or UFH is recom-

mended in bioprosthetic valve thrombosis before con-

sidering reintervention.
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Jak ziskat data pro spravnou volbu?

Amabile et al"

elmi et al*?

Aupart et al'* | of Heart and

Auriemnrr

» Ruzna kritéria v jednotlivych

pracich
» -bez reoperace e
» -klinicka

-vzestup gradientu

» Ruzna délka sledovén_l’ -
osouzeni degeneraci nutno
5+ |et

Dvir D, Circulation 2018,137:388-399



