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Perkutanni koronarni intervence (PClI)

* Drive pouzivaneé oznaceni PTCA
(percutanneous transluminal coronary
angioglasty)

 POBA — prosta balonkova angioplastika
 BMS — ,holy” kovovy stent
 DES - lékovy stent



Novinky v protidestiCkove |écbe po
implantaci koronarniho stentu

1977 — prvni PTCA

1986 - Koronarni stent
(Puel a Sigwart)

2000 - Lékovy stent ,drug-
eluting stent”(E. Sousa)

2010-2016
« cca 22 000 PCl/rok v CR
« cca 33 000 stentd/rok v CR



Novinky v protidestiCkove |écbe po
implantaci koronarniho stentu

* Implantace stentu -
zlepsSeni akutniho vysledku
PCI

« Stabilizace disekovanéeho
platu

« Zajisténi pruchodnosti tepny

* Omezeni elastického recoilu




Specifické problemy spojené s
pritomnosti koronarniho stentu

- Implantace stentu -

trauma cevni steny
« Reakce intimy- hyperplazie

RESTENOZA

* Trombogenni teleso

TROMBOZA




Tr'O m béza Implantace stentu
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Obnazeny stent v
lumen tepny
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Redukce trombézy stentu pri DAPT

LMWH neni alternativou!




PRICINY TROMBOZY STENTU

Vysazeni protidestickoveé lécby (80%)

Rezistence proti ASA, clopidogrelu,..
Suboptimalni vysledek PCI
Anatomie, ...

Diabetes mellitus, renalni selhani, malignita,

dysfunkce LK

Implantace stentu

J

-

Obnazeny stent v
lumen tepny

~

Nedostatecny efekt dualni protidestickové Iécby
Absence protidestiCkoveé lécby
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Doba dualni protidestickové leCby

* Do doby nez bude stent pokryt neointimou

 BMS - typicky 4 tydny



Implantace NELEKOVEHO
stentu

Restendza

Intimalni hyperplazie
“pomaly” proces
VétSinou do 6 mésicu

Obnazené struty

Benigni(?)

Tvorba neointimy intimy pokryje
Klinicka vs. >90% strutd béhem 1 mésice
angiograficka
5-20%

O

Restendza ve stentu (5-20% po
BMS)
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Vyrazna hyperplazie neointimy }




Restendza ve stentu

- Male tepny * Prevence

 Diabeticl - Radiace

- Konstrukce stentu * Cytostatika
Sirolimus, Biolimus,
Everolimus,...

Paclitaxel




LEKOVY STENT 1.
generace

2

CYTOSTATICKY VLIV LEKU }

2%
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REAKCE INTIMY
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OBNAZENE STRUTY
6 a vice mésicu

L

RIZIKO TROMBOZY po
vysazeni protidestiCkové leécby

RESTENOZA VE
STENTU

Obnazené struty

Vyrazna hyperplazie
neointimy

- @9 - = @ ...

O

Restendza ve stentu (5-
20% po BMS, < 5% DES)




Lekovy stent - komponenty

Stent Balonkovy katetr




Angiographic
Restenosis (%)

RESTENOZA VE STENTU
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Sténa tepny

PC polymer

Lumen tepny

Cilené uvolnéni
Iéku do tepenné
stény.

Stent strut
Cross-section

10 ug ABT-578 na 1 mm délky stentu




Studie PRODIGY — prodlouzena dualni
protidestickova lécba (24 m.)

Celkova mortalita, IM nebo CMP

10.1
10.0

(Hazard Ratio: 0.98 (0.74-1.29)




Studie PRODIGY - prodlouzena dualni
protidestiCkova lécba (24 m.)

24 mo DAPT 6 mo DAPT

P=0.00018

>

PRODIGY




Primary Efficacy Endpoint (Clinically-Driven TLR)

%
12

g 5.1%

Cumulative Percentage with Event
(o)}

p for superiority < 0.001

0
0 90 180 270 390 Days
Number at Risk
DCS 1221 1167 1130 1098 1053
1211 1131 1072 1034 984

... 390 days chosen for assessing primary EP to capture potential evens driven by the 360 day FU contact ___ il

LEADERS FREE studie (N Engl J Med 2015;373:2038-47).



Primary EP (%)

Studie SENIOR. Lékovy stent vs. bare-metal stent u
nemocnych nad 75 let pri zkracené DAPT na 1 meésic
(Varrene O et al. Lancet 2017, Nov 1)

Primary End Point

All-cause mortality, MI, stroke, ischemia-driven TLR
18

Log rank 16.4 %
151 P=0.016
BMS

12 11.6 %

9 DES

6

3 RR 0.71 (95%CI 0.52-0.94)

] NNT 21
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Patients (%)

MACCE Components

P=0.0172
| 16.4 . DES
BMS

P=0.20 i
P=0.0002
. P=0.92
P=0.08 H
Mortallty Stroke ID TLR MACCE

The SENIOR trial - LANCET, Nov 2017



Patients (%)

P=0.68
5.0

Safety Endpoints

P=0.86

BARC 2-5

BARC 3-5

BMS
P=0.13
1.4
ST (def+prob)

The SENIOR trial - LANCET, Nov 2017



Lékoveé stenty nové generace doporucené pred
bare-metal stenty
Trida 1, uroven dukazu A

VySsi efektivita — méné opakovanych intervenci
VySSi bezpeCnost — ménée subakutnich tromboz

COMFORTABLE AMI trial EXAMINE trial

B =
= 104 Meta-analyses HR, 0.53 (95% Cl, 0.29-0.95)
- P=0.033 ——— XIENCE
2 94 ’ 5 = MULTILINK-VISION  P=0.04
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nE_ 3 Bare-metal stent Time after initial procedure [days]
E 2 From day 0 1 61 121 181 241 301 361 421 481 541 601 661
g 14 Drug-eluting stent To day 0 60 120 180 240 300 360 420 480 540 600 660 720
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0 30 60 90 120 150 180 210 240 270 300 330 36!
Days since index procedure MULTILINK-VISION (N=747 patients)
# Entered 747 741 713 711 708 704 702 699 695 691 688 688 682
lumber at risk
Bare-metal stent 1329 1293 1277 1275 1274 1270 1267 1266 1266 1262 1261 1258 125
Nevio.aliiMne ctant 1274 121 17846 1780 1787 198F 128F 178 17R4 179D 1781 1780 17

J Am Coll Cardiol Intv. 2014;7(1):55-63. do0i:10.1016/j.jcin.2013.07.012 J Am Coll Cardiol Intv. 2014;7(1):64-71. doi:10.1016/j.jcin.2013.09.006



Trombodza a restendza

Trombdza BMS

Trombodza “staré” DES

=

Trombodéza — nové DES

Resten6za BMS

Restendza DES

Neo-atero

=
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12 m.
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Kumulativni incidence neoaterosklerotickych
zmen po implantaci stentu (bare-metal, paclitaxel
resp. Sirolimus DES

(%)
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Nakazawa, G. et al. J Am Coll Cardiol 2011:;57:1314-1322



Trvani dualni protidestiCkove leCby
* BMS 1 mesic

 DES 6 (-12) mésicu
* Nové generace DES 1-3 mésicu

* Biodegradabilni stenty ?

* |Individualizace



Radialni pristup je doporucen pred femoralnim
pokud je provadén zkusenym operatorem
Trida 1, uroven dukazu A

2016 - 79% vSech PCIl v CR provedeno transradialné
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PCI neinfarktove tepny/tepen (kompletni
revaskularizace) je doporucena u nemocnych
v kardiogennim soku behem primarni PCI
Trida 2A, uroven dukazu C

Metaanalysis Mortality — Registry-Data

MV-PCI c-pCl Short-term follow-up RR 95%C1

Events Total Events Total :
IABP-SHOCK II 75 167 119 284 * 1.07 [0.86-1.33]
ALKK 81 173 201 562 - 1.31 [1.08-1.33]
KAMIR 13 124 56 386 —-——~ 0.72 [0.41-1.28]
Yang et al. 19 60 68 278 #J— 1.29 [0.85-1.98]
Cavender et al. 20 43 42 156 —;—-— 1.73 [1.14-2.61]
EHS-PCI 40 82 95 254 -— 1.30 [0.98-1.71]
NCDR 158 433 737 2654 - 1.31 [1.14-1.51]
Overall 406 1082 1318 4574 . ‘ ~ 1.26 [1.12-1.41]
Heterogeneity: 12=0.007, 1>=31.0%, p=0.19 h 0,|1 DTZ 0{5 1 ; ; 1I0 -
Test for overall effect: p=0.001 Multivessel PCl better  Culprit only PCI better

MV-PCI c-pel Long-term follow-up RR 95%Cl

Event: Total Events Total
IABP-SHOCK II 91 167 149 284 ﬁ 1.04 [0.87-1.24]
KAMIR 16 124 69 386 = 0.72 [0.43-1.19]
Yangetal. 21 60 85 278 1.14 [0.78-1.69]
Cavender et al. 32 43 101 156 r 1.15 [0.93-1.42]
Mylotte et al. a7 66 82 103 == 0.70 [0.56-0.89]
van der Schaaf et al. 22 a7 66 124 e 1.12 [0.82-1.53]
SHOCK 7 9 26 57 = 1.7 [1.08-2.67]
Overall 226 506 578 1387 < > > 1.03 [0.85-1.25]
Heterogeneity: 12=0.043, 1=67.8%, p=0.005 0!1 0!2 015 1 ; :.. 1Iu

Test for overall effect: p=0.77 Multivessel PCl better  Culprit only PCI better



Strategie PCl u nemocnych se
AKS+ kardiogennim sokem

.
AERZZENT www.nejm.org

. CULPRIT-SHOCK
The NEW ENGLAND JOURNAL of MEDICINE

‘ ORIGINAL ARTICLE

PCI Strategies in Patients with Acute
Myocardial Infarction and Cardiogenic Shock

H. Thiele, I. Akin, M. Sandri, G. Fuernau, S. de Waha, R. Meyer-Saraei,

P. Nordbeck, T. Geisler, U. Landmesser, C. Skurk, A. Fach, H. Lapp, J.). Piek,
M. Noc, T. Goslar, S.B. Felix, L.S. Maier, J. Stepinska, K. Oldroyd, P. Serpytis,
G. Montalescot, O. Barthelemy, K. Huber, S. Windecker, S. Savonitto,

P. Torremante, C. Vrints, S. Schneider, S. Desch, and U. Zeymer,
for the CULPRIT-SHOCK Investigators*

Research Foundation

"\ tct2017 "“ Cardiovascular
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Primary Study Endpoint

All-Cause Mortality or Renal Replacement Therapy

CULPRIT-SHOCH

Immediate multivessel PCI

55.4%

—

All-cause mortality or
renal replacement therapy (%)

Culprit lesion only PCI

45.9%

Relative risk 0.83; 95% confidence interval 0.71-0.96; P=0.01

Number at risk:
Culprit lesion only PCI 344

Immediate multivessel PCl 341

219
199

10 15 20 25
Days after randomization

207 198 192 189
172 162 156 153

30

184
152
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All-Cause Mortality

Immediate multivessel PCI

'_,_‘_,_,_, Culprit lesion only PCI

Relative risk 0.84; 95% confidence interval 0.72-0.98; P=0.03

Number at risk:
Culprit lesion only PCI 344

Immediate multivessel PCI 341

237
229

10 15 20 25 30
Days after randomization

226 21 203 198 193
197 179 170 166 165

AN

CULPRIT-SHOCH

51.5%

43.3%



Treatment

Characteristic

Culprit only PCI

(n=344)

| Femoral access; n/total (%) 287/343 (83.7)
Radial access; n/total (%) 61/343 (17.8)
Stent implanted in culprit lesion; n/total (%) 326/343 (95.0)

-eluting stent in culprit lesion; n/total (%) 305/326 (93.6)
TIMI-flow lll post PCI of culprit lesion; n/total (% 289/342 (84.5)
Immediate PCI of non-culprit lesions; n/total (%) 43/344 (12.5)
Immediate complete revascularization; n/total (%) 26/344 (7.6)
Total amount of contrast agent (ml); median (IQR) 190 (140-250)
Staged PCI of non-culprit lesions: n/total (%) 60/344 (17.4)
Staged coronary artery bypass surgery: n/total (% 1/344 (0.3)
Mechanical circulatory support: n/total (%) 99/344 (28.8)

Intraaortic balloon pump; n/total (%) 25/99 (25.3)
Impella 2.5; n/total (%) 16/99 (16.2)
Impella CP; n/total (%) 30/99 (30.3)
TandemHeart; n/total (%) 2/99 (2.0)
ECMO; n/total (%) 18/99 (18.2)
Mild hypothermia; n/total (%) 111/344 (32.3)
Mechanical ventilation; n/total (%) 273/344 (79.4)
Duration of mechanical ventilation (days); median (IQR 3(1-7)

"Duration of intensive care treatment (days): median (1Q R) | 5(2-12)

Multivessel PCI

CULPRIT-SHOCK

(n=342)
277/342 (81.0)
66/342 (19.3)
324/342 (94.7)
308/324 (95.1)
293/338 (86.7)
310/342 (90.6)
277/342 (81.2)
250 (200-350)
8/341 (2.3)
0/341
95/342 (27.8)
26/95 (27.4)
18/95 (18.9)
18/95 (18.9)
0/95
27/95 (28.4)
118/340 (34.7)
282/339 (83.2)
3(1-7)

5 (2-11)




Strukturalni intervence

TAVI (Evropa)
TAVR (USA)
SAVR

BAV



TAVI 2017

Indikovana u nemocnych se zvysenym
rizikem

Rozhodnuti Kardio-tymu

Zvazeni celé rady faktoru

U vhodné morfologie indikace u
nemocnych s nizkym rizikem?



* Nizké
o Stredni
* VVysoke

Stredni riziko

A

<10% Extrém
10-20% o
> 20%

* Nizké
« Stredni
* VVysoke

TAVI >> Konzerv

¥ 1 | TAVI = SAVR
< 3% Strednl TF TAVI\> SAVR
3-8%
>8%




TAVI pro nemocne se strednim rizikem

D Transfemoral-Access Cohort, As-Treated Analysis Death from Any Cause
307 Hazard ratio, 0.78 (95% CI, 0.61-0.99) 24-Mo Rate (%)
100 P=0.04 95% Cl for
T 40 100 TAVR Surgery  difference
90 309 114 116  -3.8t03.3
80- 30- 207
L) o _
22 20.0 R 809 20-
gL 20 15.8 g 704
=£ 609 Surgery 3 TAVR
sh 16.3 U 609 o
Eg 507 107 117 = 5o Surgery. -
€3 40- TAVR <
= g 0 [ I I I | I I 1 g 40_ 0 I [ I 1
S .0
gaQ 307 0 3 6 9 12 15 18 21 24 < 304 0 6 12 18 24
(a =
7 — 3 20
P ——— S - ——
|t
0 T T T T T T T 1 0 T T T 1
0 3 6 9 12 15 18 21 24 0 6 12 18 24
Months since Procedure Month
No. at Risk No. at Risk
TAVR 762 717 708 685 663 652 644 634 612 FTAVR 864 762 621 465 230
Surgery 722 636 624 600 591 573 565 555 537 surgery 796 690 569 414 249

PARTNER 2 N Engl J Med 2016;374:1609-1620 SURTAVI N Engl J . Med 2017;376:1321-1331.



Skorovaci systemy

EuroSCORE | - aditivni

EuroSCORE | - logisticke

EuroSCORE I

STS PROM



Indikace k SAVR
STS/EuroSCORE Il <4 %
Logistické EuroSCORE | <10 %

Indications for intervention in aortic
@EACTS stenosis and recommendations for the ©EESpCsw
choice of intervention mode (continued) 7 o)

Recommendations Class | Level |

The choice for intervention must be based on careful individual evalu-
ation of technical suitability and weighing of risks and benefits of each
modality (aspects to be considered are listed in the according table). In
addition, the local expertise and outcomes data for the given
intervention must be taken into account.

: recommended in patients at low surgical risk (STS o
EuroSCORE Il <4% or logistic EuroSCORE | <10% and no other risk
: ot included in these scores, such as frailty, porcelaip aoste

sequelae of (

TAVI is recommended in patients who are not suitable for SAVR as
assessed by the Heart Team.

2017 ESC/EACTS Guidelines for the Managemant of Valvular Heart Disease 53

www.escardio.orgfguidelines
{(European HeartJournal 2017 - d0i:10.1093/eurheartj/ehx391)



Indikace k SAVR
STS/EuroSCORE Il > 4 %
Logistické EuroSCORE | > 10 %

Indications for intervention in aortic
@EACTS stenosis and recommendations for the @Esc

European Society

choice of intervention mode (continued) 7 b

n patients who are at increased surgical risk (STS or EuroSCORE Il 24%
or logistic EuroSCORE | 210% or other risk factors not included in

the Heart Team accora

according table), with TAVI being favoured in elderly patients suitable
for transfemoral access.

Balloon aortic valvotomy may be considered as a bridge to SAVR or
TAVIin haemodynamically unstable patients or in patients with

symptomatic severe aortic stenosis who require urgent major non-
cardiac surgery.

www.escardio.org/fguidelines 2017 ESC/EACTS Guidelines for the Managemant of Valvular Heart Diseasae 54
{(European HeartJournal 2017 - d0i:10.1093/eurheartj/ehx391)



Faktory, které ma Indikacni komise
(Heart-team) brat v potaz

Tabulka 3 - Klinické aspekty zvazované skupinou kardiotymu pfi rozhodovani o vybéru zplisobu intervence transkatétrovou implantaci

(TAVI) a chirurgickou nahradou (SAVR) u nemocnych s vy3sim a stfednim rizikem

TAVI lepsi SAVR lepsi

Klinicka charakteristika

STS/EuroSCORE Il < 4 % / logistické EuroSCORE | < 10 % +
STS/EuroSCORE Il >4 % / logistické EuroSCORE | > 10 % +

PFitomnost zadvazného pfidruzeného onemocnéni (nezohlednéného ve skérovacim systému) +

Vék < 75 let +

Vé&k > 75 let +

Pfedchozi kardiochirurgicka operace +

Kfehkost +

Omezena mobilita a okolnosti ovliviiujici rehabilitaci po intervenci +

Suspektni endokarditida +



Faktory, které ma Indikacni komise
(Heart-team) brat v potaz

Tabulka 3 - Klinické aspekty zvazované skupinou kardiotymu pii rozhodovani o vybéru zplsobu intervence transkatétrovou implantaci

(TAVI) a chirurgickou nahradou (SAVR) u nemocnych s vyssim a strednim rizikem

TAVI lepsi SAVR lepsi
Anatomické a technické aspekty
Transfemoralni pristup technicky schidny +
Transfemoralni pfistup technicky neschudny +
Pfedchozi radioterapie hrudniku
Porcelénova aorta
Pfitomnost funkénich zilnich/tepennych graftd po CABG

Ocekavana ,patient-prosthesis mismatch”

+ + + + +

Zavazné deformace hrudniku pfi skoliéze

Nizky odstup koronarnich tepen od prstence aortalni chlopné
Velikost aortalniho prstence mimo rozsah TAVI

Nepfiznivad anatomie aortalniho kofene pro TAVI

Nepfiznivda morfologie chlopné pro TAVI (extrémni kalcifikace)

+ + + + +

Pfitomnost trombU v aorté anebo levé komore



Faktory, které ma Indikacni komise
(Heart-team) brat v potaz

Tabulka 3 - Klinické aspekty zvazované skupinou kardiotymu pfi rozhodovani o vybéru zpiisobu intervence transkatétrovou implantaci

(TAVI) a chirurgickou nahradou (SAVR) u nemocnych s vyssim a strednim rizikem
TAVI lepsi SAVR lepsi

Jind onemocnéni srdce vyZaduijici dalsi intervenci

Koronarni nemoc vyzadujici aortokoronarni bypass

Zavazna primarni mitralni chlopenni vada

Zavazna trikuspidalni chlopenni vada

Aneurysma ascendentni aorty

+ + + + +

Excesivni septalni hypertrofie vyzadujici myektomii




Multi-modalitni zobrazeni

A A1=396 cm?




Planovani intervenci

WOoT




Vedeni vlastni intervence




From: Percutaneous Pulmonary Valve Implantation in a Native Outflow Tract: 3-
Dimensional DynaCT Rotational Angiographic Reconstruction and 3-Dimensional
Printed Model



Left atrial appendage closure Hypertrophic obstructive cardiomyopathy

21 mm

b
Y /4'4___
ANS
24 mm
C
v - Area of model resection o
\ﬁ/‘\‘.j‘J B i
27 mm
d |

R A

Model specimen

Patient specimen

Nature Reviews | Cardiology



Hybridni sal,
specializace na strukturalni
Intervence

Standard TAVI | Minimalist TAVI
X-rayTecs E X-ray Tec
aCp dp l ap
T T T T T : T T T T

SOp; Second operator :

An: Anaesthesiologist |

E: Echocardiographist |

o e [ = | e
: Circulating nurse G _Res Memstneia e

P: Perfusionist S ‘ : ‘

PS: Product specialist | o
: i | ' |

Fell: Fellow | B2
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Katetrizacni intervence trikuspidalni chlopne




Cardioband




Edwards Cardioband Tricuspid Repair System
Transcatheter Tricuspid Valve Repair Fluoroscopic View

Pre-Reduction Post-Reduction

Bonn University Hospital



Edwards Cardioband Tricuspid Repair Procedure

Transfemorai System Implant @ Implant Size
Approach Insertion Deployment Adjustment



Edwards TRI-REPAIR Study
50% reduction in PISA EROA, 31% reduction in vena contracta,
and 7% improvement in stroke volume by core lab at 30 days

PISA EROA Vena Contracta LV Stroke Volume
P<0.001 _ P<0.001 P=0.06
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Edwards TRI-REPAIR Study
Functional improvement at 30 days

KCCQ Score
ATA
P=0.06

P<0.05
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Endogenni tkanova reparace
Nanotechnologie - Bioresorbce
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