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Abstrakt

Cilem této habilitacni prace skladajici se z uvodu a 19 ¢lank je komplexni pohled na
problematiku 1écby pacientti s akutnim infarktem myokardu s elevacemi ST useku, techniku
primarni koronarni intervence (pPCI), vyuziti pfesnych zobrazovacich metod a koncept

funkéni revaskularizace.

Akutni infarkt myokardu s elevacemi ST useku (STEMI) patii k zivot ohrozujicim
onemocnénim, u kterych v€asna diagnostika a spravnd 1écba vyraznym zptsobem snizuji
1é¢by pacienti se STEMI je pPCl. V evropskych zemich a pozd¢ji i celosvétove se zlepSenim
péce 0 pacienty s akutnim infarktem myokardu zabyvala evropska iniciativa Stent for Life,
kterou uchaze¢ po dobu ¢tyf let vedl. V nékterych z téchto zemi bylo v pribéhu tii az ¢tyf let
dosazeno vyznamného zvyseni poctu provedenych pPCI a snizeni poctu pacientl, kterym
nebyla poskytnuta reperfuzni 1é¢ba. Tato iniciativa se postupné rozsitila do 21 zemi a/nebo

odbornych spolecnosti z 5 kontinentt.

Cast prace je vénovana optické koherentni tomografii predstavujici v sou¢asnosti nejpiesnéjsi
metodu zobrazeni nitra koronarnich tepen a jeji roli pii pPCI a zménach radialni tepny v Case.
Zvlastni pozornost je vénovana vybranym podskupinam pacienti se STEMI, jako jsou
pacienti ve vysokém veku, pacienti s postizenim pravé srde¢ni komory, psychickou
deterioraci, kompletni blokadou pravého raménka Tawarova, hemodynamickou nestabilitou

a mimonemocni¢ni obéhovou zastavou.

Samostatné probirand je problematika invazivniho posouzeni funkéni vyznamnosti
koronarnich 1ézi pomoci méteni frakéni pratokové rezervy myokardu, ktera v indikaci

revaskularizace predstavuje dulezité doplnéni morfologického zobrazeni koronarnich tepen.

Habilita¢ni prace se podrobn¢ zabyva problematikou 1écby pacientti se STEMI a konceptem
funk¢ni revaskularizace. Jsou zde popsany moderni trendy v 1é¢bé, vysledky celosvétove

unikatnich vyzkumnych projekti a perspektivy 1é€by z pohledu uchazece.



Abstract

The aim of this thesis consisting of an introduction and 19 articles is to provide a complex
analysis of the treatment of patients with ST-elevation acute myocardial infarction treated
with primary coronary intervention (pPCl), the use of precise morphologic imaging methods

and the concept of functional revascularization.

ST-elevation acute myocardial infarction (STEMI) represents a serious life-threatening
disease where early diagnosis and proper treatment have significantly decreased mortality and
morbidity and improved the quality of life. The safest and most effective treatment method in
patients with STEMI is primary PCI. In Europe and beyond, a European Stent for Life
Initiative, over which the applicant presided for four years, has tried to improve the quality of
medical care of patients especially with STEMI. In some countries, a tremendous increase in
the rate of pPCI procedures and decrease of non-reperfused population was achieved within
three or four years. The Stent for Life Initiative has been active in 21 countries and/or

professional organizations worldwide.

Part of this thesis deals with the role of optical coherent tomography, the most precise
intracoronary imaging technique in pPCI and in the assessment of radial artery after PCI.
Special attention is devoted to selected subgroups of STEMI patients, i.e. to the elderly, to
patients with right ventricle involvement, mental distress, patients with complete right bundle

branch block, hemodynamic instability, and out-of hospital cardiac arrest.

The invasive assessment of the functional significance of coronary lesions measured by the
myocardial coronary flow reserve has been discussed separately. The concept of functional
revascularization has changed the indication for revascularization significantly and provides

additional value to the intracoronary imaging.

This thesis explores in detail the treatment of patients with ST-elevation acute myocardial
infarction and the concept of functional revascularization. State-of-the art treatment methods,
unique research projects conducted worldwide, and new treatment perspectives are described

from the author’s perspective.
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1. Uvod

Kardiovaskularni onemocnéni jsou nejcastéjsi pri¢inou umrti ve vyspelych zemich. Nejvice
ohroZeni jsou pacienti s akutnimi formami ischemické choroby srdce (ICHS), kam patii
akutni infarkt myokardu s/bez elevaci ST-useku (STEMI/NSTEMI), nestabilni angina
pectoris a nahla srde¢ni smrt. Patofyziologickym podkladem STEMI je ve vice nez 90%
pfipadd ruptura (2/3) nebo eroze (1/3) aterosklerotického platu v koronarni tepné (1)
s nasedajici trombodzou, pii které hraji hlavni roli krevni desticky a nepfiznivd aktivace
koagula¢ni kaskady. Relativné nedavno bylo zjisténo, ze ackoli se u STEMI jedna o akutni a
zivot ohrozujici ptihodu vyzadujici 1é¢bu v pribehu nékolika hodin, stafi pfitomnych trombi

v infarktové 1ézi mize dosahovat az 5-7 dnu (2) (obr. 1).

Obr. 1: Infarktova koronarni tepna s akutni trombozou na pficném fezu ziskaném z optické

koherentni tomografie

07/28/2011 19:37:18
0001

Predevs§im u pacientd se STEMI nabizi souc¢asna medicina velmi rychlou a efektivni 1écbu
formou reperfuze, tzn. zpriichodnéni infarktové tepny. Ta miZe byt farmakologickd, podanim
primarni perkutdnni korondrni intervence (pPCI) provedena zkuSenym katetrizacnim tymem.
Ve vSech piipadech je reperfuzni 1écba indikovana v pribéhu prvnich 12 hodin od vzniku

prvnich pfiznakli. V asovém intervalu 12-48 hodin pak i u pacientd s pokracujici nebo
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opétovnou bolesti na hrudi, se zndmkami srdecniho selhani ¢i v kardiogennim Soku, nebo u
pacienti s malignimi arytmiemi. V ptipad¢, ze provedeni primarni PCI neni dostupné
Vv doporuceném casovém intervalu, je indikovan tzv. farmako-invazivni piistup, tzn.
kombinace inicidlniho podéni nejlépe fibrin-specifického bolusového fibrinolytika
s transportem do katetrizacniho centra k provedeni invazivniho koronarografického vysetieni,
event. interven¢ni revaskularizace v prubéhu 3-24 hodin od jeho aplikace (3). Tento postup se
uplatnuje v regionech ¢i zemich, ve kterych chybi nebo neni dostatecné rozvinuta spoluprace
zdravotnické zachranné sluzby, non-stop katetrizacnich center pro 1é¢bu akutniho infarktu
myokardu nebo tam, kde jsou nepiiznivé geografické podminky s dlouhymi transportnimi

casy.

Pro minimalizaci rozsahu myokardialni nekrézy je vsak cilem dosazeni jesté kratSich ¢ast od
prvniho medicinského kontaktu nebo stanoveni diagnézy do zavedeni vodice do infarktové
tepny. Za optimalnich podminek by tento casovy interval mél Ccinit u pacientil
transportovanych do PCI centra maximalné¢ 90 minut a 60 minut u pacienti se vznikem
STEMI v nemocnici poskytujici PCI a také u vysoce rizikovych pacienti s rozsahlym
infarktem pfedni stény a ¢asnou diagndézou v pribshu prvnich 2 hodin. Ceska republika se
svym systémem péce o pacienty se STEMI fadi mezi nejlépe fungujici staty a je povaZovana
za jednu ze vzorovych zemi pro ostatni zemé a regiony. Vice nez 90% pacienti se STEMI je
zde 1é¢eno pomoci primarni PCI a fibrinolyticka 1écba je aktudlné pouzivana vyjimecné, v
méné nez 1% pripadd. | v souCasnosti se vSak setkavame s pacienty prichazejicimi s velkym
¢asovym odstupem, u kterych neni indikovan ani jeden z reperfuznich postupt (4).

Po stanoveni diagn6zy STEMI je indikovano okamzité podani kombinace zékladnich farmak
s antikoagula¢nim a protidestickovym ucinkem (heparin nebo enoxaparine (5) respektive
kyselina acetylosalicylova a néktery z blokatord receptord desticek P2Y12) (3). Predevsim
v katetrizacni laboratofi je mozné podani blokatorti glykoproteinovych receptorii desticek
IIb/IlIa. Bivalirudin jako pfimy inhibitor trombinu (6,7) je, podobné jako cangrelor
(reverzibilni antagonista P2Y, receptori desti¢ek pro parenterdlni podani s okamzitym a
kratkodobym tginkem) (8), v Ceské republice v sou¢asnosti komeréné nedostupny.

Koncept tzv. facilitované PCI zaloZené na podani trombolytika nebo kombinace trombolytika

a blokatort desti¢ek IIb/Illa pied primarni PCI se klinicky neosvédcil.

V roce 2008 byla scilem zlepSeni péce o pacienty sakutnim koronarnim syndromem a
predevsim STEMI zalozena zajimava a velmi UspéSna iniciativa Stent for Life

(www.stentforlife.com) (4,9-12). Ta byla iniciovana Evropskou asociaci perkutannich
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kardiovaskularnich intervenci (EAPCI) jako soucasti Evropské kardiologické spolecnosti a
EuroPCR. V soucasné¢ dob¢ se ktéto iniciativé ptidalo 21 zemi nebo kardiologickych
organizaci z Evropy a dalSich 4 kontinentii. I pies vyraznd zlepSeni v péci o pacienty se

STEMI v prubéhu 4-5 let v§ak nadale existuji velké rozdily v jejich 1é¢bé (12).

Tato prace je zaméfena predevsim na vysledky 1éCby pacienti se STEMI pomoci primarni
PCI a na nékteré dulezité podskupiny pacienti. Dalsi dalezité otdzky, jako je optimalné
vedena sekundarni prevence, prevence a 1é¢ba zavaznych arytmii a dal$i, nejsou v této praci

rozebirany.

Vyhody primarni PCI oproti fibrinolytické 1é¢bé byly jasné prokazéany v mnoha studiich, ze
kterych je, mimo jiné, tieba zdlraznit n€kolik ptelomovych jak v 1é¢bé STEMI, tak obecnéji
Vv 1é¢bé AIM — studii PAMI v ramci prosté primarni PCI (13), STENT-PAMI s vyuzitim
implantace koronarnich stentd (14), EXAMINATION s vyuzitim 1ékovych stentl 2. generace
(15,16) a studie PRAGUE, PRAGUE-2 (17,18), a DANAMI-2 (19). Posledni dv¢ studie
ukazaly vyssi efektivitu 1 bezpecnost primarni PCI oproti fibrinolytické 16¢b¢ i pti delSim
transportu do katetriza¢ni laboratofe. Oproti fybrinolytické 1é¢bé je priméarni PCI spojena

s vyznamné lepSimi vysledky ve vSech sledovanych ukazatelich, kterymi jsou tmrti (9,3% vs
7,0%), reinfarkt (6,8% vs 2,5%) 1 mozkové piihody (2,0% vs 1%) (20). Rizikem mozkového

krvaceni, které se vyskytuje az v 1,1%, jsou pak zatiZzeni pouze pacienti 1é¢eni fibrinolytikem.

V piipadé€ pacientl s onemocnénim vice koronarnich tepen, kterych je pfiblizné % (21) je
vedle jasného doporuceni pro PCI infarktové 1éze/tepny v soucasnosti velmi diskutovana
otazka optimalniho postupu a nacasovani event. revaskularizace neinfarktovych tepen. U
nemocnych v kardiogennim Soku je PCI indikovéana aZ do 48 hodin od jeho vzniku a

Vv piipad¢ trvajici hemodynamické nestability je doporuceno zvazeni PCI i dal$ich, kriticky
postizenych tepen. U ostatnich pacienttl je vSak hledani optimalni 1é¢ebné strategie mnohem
versus funk¢ni), nacasovani revaskularizace neinfarktovych 1ézi/tepen, ktera mize byt jiz v
prabehu primarni PCI, za stejné hospitalizace nebo s ¢asovym odstupem, ale také otazky

spojené s feSenim chronickych uzavéra koronarnich tepen a viability myokardu (22-25).

V optimalnim ptipad€ vypada organizace péce o pacienta se STEMI nasledovné: 1) volani
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nemocného na linku zdravotnické zadchranné sluzby (telefonni ¢islo 155, v ostatnich zemich
Evropské unie 112), 2) do 15-20 min pfijezd zkusené¢ho tymu rychlé 1¢kaiské pomoci
vybaveného 12-svodovym EKG, defibrildtorem, plicnim ventilatorem, monitorem vitalnich
funkci a zevni kardiostimulaci, 3) stanoveni diagndzy v terénu a podani prvni
medikamentozni 1é¢by (kyselina acetylosalicylova 125 - 250 mg, nefrakcionovany heparin
70-100 1U/kg event. enoxaparin se zvazenim podani sytici davky blokatort receptort desti¢ek
P2Y 12, prasugrelu nebo ticagreloru event., v ptipad¢ jejich nedostupnosti, clopidogrelu, 4)
kontaktovani nejblizsiho katetrizacniho centra s non-stop (24/7) PCI provozem, 5) ptfimy

transport na katetriza¢ni sal a provedeni primarni PCL

1.1 Akutni protidestickova lé¢ba v prubéhu STEMI

Nize uvedena akutni protidestickova 1écba predstavuje zdkladni “kauzélni” 1é€bu pacientl se
STEMI a soucasnym cilem jejiho podani je zajisténi bezpecnosti v prubéhu a nasledné po

provedeni primérni PCI.

Blokatory receptort desti¢ek pro adenosindifosfat (ADP)

Nejdéle znamym blokatorem P2Y1, ADP- receptoru je tiklopidin, jehoz podani v kombinaci
s kyselinou acetylosalicylovou (ASA) dramaticky snizilo riziko akutnich trombdéz po
implantaci koronarnich stentli (26). Nasledné byl tento prepardt nahrazen ucinnéjSim a
vysledkt studii COMMIT a CLARITY, které testovaly pfidani klopidogrelu k ASA (27,28).
Po tvodni sytici davce klopidogrelu (600mg) je doporucena udrzovaci davka 75mg denné po
dobu 12 mésict. Lécba klopidogrelem vSak ma své limitace, kterymi je nedostatecné sniZeni
reaktivity desti¢ek u 20-40 % pacientll a pozdé¢jsi ndstup ucinku. Tato fakta byla jednim
Z hlavnich davodii pro hledani dalSich a uc¢inngjSich molekul, kterymi jsou prasugrel,
ticagrelor a dal$i preparaty. V piipadé¢ prasugrelu se jedna o ,,prodrug, tzn. latku, jejiz
ireverzibilni efekt se dostavuje po rychlé jednostupiiové metabolické pteméné a tento efekt je
vyrazngj$i oproti klopidogrelu. Ve studii TRITON TIMI-38 bylo podani prasugrelu
porovnano s podanim klopidogrelu pted pPCI. Prasugrel vyznamné snizil riziko hlavnich
kardiovaskularnich komplikaci o 32% resp. 21% v prab&hu 30 dnl resp. 15 mésici. Zaroven
byl pozorovan vyznamné nizsi vyskyt infarktu myokardu a trombdzy stentu, a to bez zvySeni

rizika velkych nebo zivot ohrozujicich krvéacivych ptihod (29). Reverzibilnim u¢inkem
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blokady ADP receptoru desti¢ek, disponuje druhy novy 1€k, ticagrelor (30). Jeho podani u
pacienti se STEMI, a to bez ohledu na eventudlni ptedléceni klopidogrelem, bylo ve studii
PLATO spojeno s vyznamnym snizenim rizika infarktu myokardu, trombdzy ve stentu a
celkové umrtnosti (0 20%; 34% resp. 13%) v prub&hu 12-ti mési¢niho sledovani a zvySenim
rizika cévni mozkové piithody. Vyznamného snizeni hlavnich kardiovaskuldrnich piihod jako
primarniho ukazatele studie nebylo dosazeno, podani ticagreloru nezvysilo riziko vyskytu

zavaznych krvaceni.

Podani prasugrelu nebo ticagreloru, event. klopidogrelu je indikovano co nedfive po stanoveni
diagnézy STEMI, tzn. ve vét§iné piipadii pred provedenim invazivniho vySetfeni a primarni
PCI. V ptipadé pochybnosti o spravnosti zékladni diagnozy a pti znalosti vyrazného rizika
krvacivych komplikaci u pacientl indikovanych ke kardiochirurgické operaci po prasugrelu,
je vhodné podani ticagreloru, event. klopidogrelu. Stejny postup by mél byt zvolen 1 u
pacientli s klinicky vysokym rizikem krvaceni. Pifimé srovndni bezpecnosti a efektu
ticagreloru vs prasugrelu bylo provedeno v randomizované studii PRAGUE-18 u pacientii
indikovanych k urgentni PCI, kde v priabéhu 7 dnti po PCI nebyly zjistény vyznamné rozdily
ve vyskytu klinickych ukazateld (31,32).

Blokéatory glykoproteinovych receptoru desti¢ek IIb/IIla (GPI)

Rbznorodou skupinu GPI latek tvoii monoklonélni protilatka abciximab, s ireverzibilnim a
Sirokym spektrem dlouhodobého tUc¢inku az 72 hodin, a malé reverzibiln¢ i¢inné molekuly,
tirofiban a eptifibatid s kratkodobym efektem v trvani do 4 hod. Spole¢nou pro vsechny latky
je blokada cilovych receptorii agregace desticek a vazby fibrinogenu na aktivovanou desticku
a tedy zamezeni tvorby bilého trombu. V soucasnosti je pfi vyuziti u¢innéjSich blokatort
P2Y 1, receptort destic¢ek indikace podani GPI vysoce individualni (3). Abciximab (i.v. bolus
+ infuze) v kombinaci s heparinem snizil o 30% riziko ischemickych piihod u STEMI (33,34).
Podobného ucinku jako podani abciximabu bylo dosazeno poddnim dvojiho i.v. bolusu
eptifibatidu a nésledné infuze (35). O néco nizsi se jevi akutni uCinek tirofibanu, ktery v éte
klopidogrelu vykazoval slibné vysledky v podani pfednemocni¢nim (36,37). Tyto preparaty
se nejcastéji aplikuji v ptipad¢ trombotickych komplikaci nebo vzniku slow-flow/no-reflow

fenoménu, tzn. v tzv. zachranné (bail-out) indikaci.
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Vedle standardnich davkovacich schémat se zkousely i nové rezimy podani GPI s cilem
zvySeni intrakoronarni koncentrace 1¢kl a jejich vyssiho ucinku. Zajimavé jsou vysledky Gu
et al. (38), ktefi aplikovali intrakoronarné pouze bolus abciximabu bez nasledné infuze. Tato
forma podani specidlnim katetrem byla spojena se zlepSenim myokardialni perfuze a mensim
rozsahem myokardialni nekrozy (39). Zkraceny rezim podani GPI je vyuzivan ve vétSing

pfipadil i na pracovisti autora.

1.2 Technika primarni PCI

Od roku 1953 se vyuziva atraumaticka technika popsana Sven-Ivar Seldingerem (40), ktera
vsak byla nasledné modifikovana k dosazeni maximalni bezpeénosti a efektivity. Zakladni
technikou primarni PCI je balonkova dilatace, implantace korondrnich stentt (,,holych* —
BMS - Bare Metal Stent (41-43) a ptedevsim ,,Iékovych®, DES - Drug-Eluting Stent) a
vyuziti katetrii pro manualni aspiraci slouzici k extrakci aterotrombotického materialu
provadéné u ¢asti pacienttt (44-46). Pokrocilé techniky pak zahrnuji invazivni zobrazovaci
metody, funkéni posouzeni neinfarktovych koronarnich 1ézi, specialni typy instrumentaria a
adjuvantni farmakoterapii. Je tedy zfejmé, Ze technika PCI vyzaduje pii feSeni komplexni
koronarni problematiky nejen dobfe vybavenou katetriza¢ni laboratot pracujici v non-stop
provozu, ale i velmi zkuseny tym sestavajici z intervenénich kardiologi, specializovanych

sester a zdravotnickych technikd.

Od prosté balonkové dilatace se u naprosté vétsiny vykont pieslo k implantaci koronarnich
stentl. SniZeni akutni a pfedev§im subakutni trombdzy stentl (obr. 2), ke které dochazelo
Vv pocatcich az v 15% pfi 1écbé kumariny (47), bylo dosaZeno lepsi technikou pPCI
vychazejici z poznatki ziskanych intrakoronarnim ultrazvukem (48) a kombinovanou

protidesti¢kovou lécbou pfidanim tiklopidinu ke kyselin€ acetylosalicylové (ASA) (49).

K dal§imu posunu v intervenéni kardiologii doslo v roce 2001, kdy byly prezentovany prvni
ptiznivé vysledky implantace 1€kovych stentti (DES) ze studie RAVEL (50). Od prvni
generace DES kryté sirolimem a paclitaxelem zatiZzené dlouhodobym rizikem in-stent
trombozy (ptiblizné 1% v pribéhu prvniho roku od implantace a 0,6% ro¢né v dalSich letech)
derivaty rapamycinu (sirolimu). Témi jsou everolimus, biolimus, zotarolimus, tacrolimus,

novolimus a dalsi.
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Obr. 2: In-stent akutni tromboza v piicném fezu ziskaném z optické koherentni tomografie

in-stent trombo6za se zjevnou
neoproliferativni tkani ve stentu

Casti stentu (struty)

Spole¢nym efektem DES je vyrazné snizZeni rizika in-stent resten6zy i nutnosti nasledné
revaskularizace oproti BMS. To vedlo k sou¢asnému doporuéeni implantace 2. generace DES
ve “vSech” piipadech (3). U ¢asti pacienti s vysokym rizikem krvacivych komplikaci je pak
vhodné implantovat DES 2. generace, které umoznuji bezpecné zkraceni podavani dudlni
protidestickové 1écby. PresveédCive je tato moznost dolozena u bezpolymerového DES 2.
generace abluminalng krytého biolimem (51-54). Tento typ DES je oznacovan jako DCS
(drug-coated stent).

Implantace plné resorbovatelnych ,,stenti* (BRS - bioresorbable scaffold) je zajimavym
konceptem, ktery je vSak, minimalné v pfipadé€ BRS 1. generace s everolimovym pokrytim,
spojen s vys$imi riziky, a to pfedevsim ve vyskytu trombotickych komplikaci. I ptes slibné
kratkodobé vysledky (55,56), neni v praxi uvedeny typ BRS 1. generace indikovan (57,58) a
celosvetove je jeho distribuce zastavena. Nadale jsou ocekavany klinické vysledky implantaci

dalSich typtt BRS.

U c¢asti pacientii se vyhodnym jevi koncept tzv. odloZzené implantace stentu. Ten muze byt
vhodny u pacientl s dominujici nebo rozsahlou koronéarni trombo6zou, ktera je v akutni fazi
béZznymi technikami obtiZné feSitelna ¢i nefesitelnd, nebo tam, kde je dosazeno plného
pratoku infarktovou tepnou s relativné nizkym rizikem jejiho akutniho opétovného uzavéru

posouzeném pomoci angiografie ¢i invazivnich zobrazovacich technik (59-63).
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Protekce myokardu pomoci aspira¢nich technik

trombu a sniZeni rizika distalni embolizace. Teprve v roce 2008 vsak byl ve studii TAPAS
vedle lepsich ,,laboratornich® ukazateli myokardidlni reperfuze (64) dolozen i efekt klinicky
spojeny s manualni tromboaspiraci pred implantaci stentu oproti konvenénimu piistupu
balonek + stent (65,66). Nasledné bylo zjisténo, ze GispéSnost této techniky je vazana pouze na
jednoduchou manualni tromboaspiraci pomoci specidlnich tromboaspira¢nich katetrti a
(44,45) vsak rutinni manuélni tromboaspirace neni indikovéana a diskutovéany jsou dalsi formy

protekce myokardu (3).
Volba tepenného pristupu k primarni PCI

Vysledky randomizovanych studii MATRIX (67), RIVAL (68), RIFLE-STEACS (69) a také
STEMI-RADIAL (70) porovnavajicich femoralni a radialni pfistup k primarni PCI jasné

prokazaly snizené riziko krvécivych a lokalnich komplikaci u radialniho ptistupu. V dosud

Cv v

0,72, 95% CI 0,53-0,99; p=0-045). Radialni ptistup k primarni PCI je jasn¢ doporucen, ale
pouze v ptipad¢, Ze je provadeén intervenénim kardiologem, ktery ma s radidlnim ptistupem

dostatek zkuSenosti (3).
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Optimalné vedena primarni PCI radidlnim pfistupem je zndzornéna na obr. 3-9.

Obr. 3: Uzavfend infarktova tepna ramus circumflexus (Sipka) a angiograficky hrani¢ni az

vyznamné postiZzeni ramus interventricularis anterior a ramus diagonalis (kruh)

Obr. 4: Koronarni vodi¢ a konec tromboaspira¢niho katetru
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Obr. 5: Aspirat z infarktové tepny

Obr. 6: Angiograficky obraz po opakované aspiraci
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Obr. 7: Implantace DES 2. generace

Obr. 8: Optimalni vysledek po primarni PCI
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Obr. 9: Demonstracni obrazek optimalné implantovaného stentu na pii¢éném fezu koronarni

tepnou ziskany z optické koherentni tomografie

ALength: 3.47mm 1110212010 12:17:29
B Length: 3.93mm 0001

LI

sonda optické
koherentni tomografi

7~

Istiny Castic
implantovaného
Istentu

1.3 Funkéni revaskularizace

Potfeba tzv. funkéni revaskularizace je zaloZena na velkych rozdilech mezi angiografickou a
funkéni vyznamnosti korondrnich 1€ézi posouzenou invazivné pomoci méfeni frakeni
priatokové rezervy myokardu (FFRmyo) (71). Ve strucnosti 1ze tyto rozdily vysvétlit faktory,
které jsou prostou angiografii, pfi znalosti jejich limitaci, stanovitelné obtizné nebo viibec: 1)
mnozstvim viabilnitho myokardu za sten6zou, 2) délkou 1éze a 3) procentudlni vyznamnosti
léze. Pro praxi zasadnimi jsou klinické vysledky randomizovanych studii porovnavajicich
anatomickou (angiografickou) vs funkéni revaskularizaci, které v naprosté vétSin€ podporuji
revaskularizaci funkéni, zalozenou na zméfeni FFRyy, (72—78). Numerickd hodnota <0,80
vypoctena z pomeéru stiednich tlakii v aort€ a za stendézou v pribéhu maximalni,
farmakologicky navozené hyperémie, je v soucasnosti povazovana za hranici pro
revaskularizaci (obr. 10). Naopak, v ptipadé¢ hodnoty FFRmyc>0,80, je mozné bezpecné 1€é¢it
pacienty konzervativné. Relativné novéjsi metodou funkéniho posouzeni koronarnich stendz
je dalsi index koronarni perfuze, iFR (instantaneous wave-free ration), ktery 1 pfes pocatecni
skepsi (79), prokazuje u pacientii podobné klinické vysledky jako FFR (80,81). Ackoli je

hlavni vyuziti funkéniho posouzeni vyznamnosti koronarnich stenéz vyjadieno u pacientl se
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stabilnimi formami ischemické choroby srdce, tyto techniky je mozné bezpecné vyuzit i u
pacientd s akutnim koronarnim syndromem (25,82-84). V praxi se setkavame s tadou

klinicky velmi zajimavych ptipadu, z nichz ¢ast je uvedena v knize autora (85).

Obr. 10: Demonstracni obrazek invazivniho posouzeni funkéni vyznamnosti koronarni
stenozy méefenim frakéni pritokové rezervy myokardu (FFR). Hodnota 0,74 znaci funkéné
vyznamnou stenozu vyzadujici revaskularizaci (zluté kiivka - FFR jako pomér stiednich tlaka
v prib&hu maximalni, farmakologicky navozené hyperémie, cervena kiivka — krevni tlak v

aorté, zelend kiivka — krevni tlak v korondrni tepné distaln¢ za sten6zou)

(66)

Pd mean

0,74

FFR

AUTOSCALE

Pa mean — stfedni tlak v aorté, Pd mean — stfedni tlak distdln¢ od stendzy, FFR — frakéni

pritokova rezerva myokardu
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2. SoucCasné mozZnosti a perspektivy 1é¢by pacienti se STEMI

(doprovodny komentar k publikacim)

2.1 Perspektivy doporuéenvch postupi Evropské kardiologické spoleénosti

Doporucené postupy Evropské a Americké kardiologické spolecnosti v 1¢cbé STEMI
ptredstavuji optimalné vedenou 1é€bu pacientt, kterd vSak musi byt modifikovana na zakladé
rizikového profilu pacient, zkuSenosti jednotlivych tymt a take dostupnosti doporucenych
technik a technologii. Vedle znamych indikaci reperfuzni 1écby zaméfené na primérni PCI
jsou v publikaci zminény i mozné perspektivy zjednosujici praktické rozhodovani o
transportu pacientd do katetrizacni laboratote. Zaroven je zdiraznéna role zachranné sluzby,
ktera by méla v optimalnim ptipadé slouzit jako prvni kontakt pacienta se zdravotnim

systémem. Probirany jsou i nové poznatky tykajici se vlastniho intervenéniho zakroku.

Cely text nize uvedené publikace v mezindrodnim recenzovaném casopise je uveden v piiloze

3.1.

Kala, P. European society of cardiology st-segment elevation myocardial infarction
guidelines in perspective - focused on primary percutaneous coronary intervention (2014)

Interventional Cardiology Review, 9(1): 7-10. (86).

2.2 Problematika antitrombotické 1é¢by z pohledu farmako-mechanického pristupu

Prace popisuje aktudlni poznatky tykajici se strategie ovlivnéni koronarni trombozy, a to jak z
pohledu farmakoterapie, tak techniky primarni PCI. Zaroven je ptehledné graficky popsan
algoritmus péce doporucené Evropskou kardiologickou spole¢nosti z r. 2012 (87) a 2014 (88),
ktery je porovnan s lokalnim postupem v centru s rozsahlymi, vice nez 15-ti letymi
zkuSenostmi s intervencni 1écbou pacientli se STEMI. V préci je zdiraznéna nutnost
individualné vedené 1écby v zavislosti na posouzeni aterotrombotického a krvacivého rizika,

koronarni anatomii a zkuSenosti 1é¢ebnych tymi.

Cely text nize uvedené publikace je uveden v prfiloze 3.2.

23



Kala, P (Kala, Petr); Miklik, R (Miklik, Roman). Title: Pharmaco-mechanic Antithrombotic

Strategies to Reperfusion of the Infarct-Related Artery in Patients with ST-Elevation Acute
Myocardial Infarctions. Source: JOURNAL OF CARDIOVASCULAR TRANSLATIONAL
RESEARCH. Volume: 6, Issue: 3,Special Issue: SI, Pages: 378-387(89)

2.3 Dlouhodobé vysledky 1ééby STEMI u pacientu ve vysokém véku

S rostoucim vékem populace je stale aktualné;jsi otazka 1é¢by pacientii s akutnim infarktem
myokardu (AIM) i ve vysokém véku. Z vysledkti nasi multicentrické prace na souboru 3814
konsekutivnich pacienti pak vyplyva, ze i v Ceské republice, ktera patii mezi nejlépe
fungujici systémy péce o pacienty s AIM na svété, bylo vyznamné méné starSich pacientl
(>65 let) indikovano ke koronagrafii v prib&hu akutni hospitalizace oproti pacientim
mlad$im (95,9% vs 92,4%; p<0,0001) podobné jako k PCI (74,7% vs 85,6%; p<0,001).
Nejhorsi kratko- i dlouhodobou Zivotni prognézu méli pacienti, ktefi nepodstoupili PCI a méli
ob&hové znamky tézkého srde¢niho selhani nebo kardiogenniho Soku. Vék se tedy jevi jako
samostatny diskrimina¢ni faktor, ktery by vsak, 1 ve svétle sou¢asnych doporucenych postupt,

m¢él byt eliminovan.
Cely text niZe uvedené publikace je uveden v ptiloze 3.3.

Kala, P (Kala, Petr); Kanovsky, J (Kanovsky, Jan); Rokyta, R (Rokyta, Richard); Smid, M
(Smid, Michal); Pospisil, J (Pospisil, Jan); Knot, J (Knot, Jiri); Rohac, F (Rohac, Filip);
Poloczek, M (Poloczek, Martin); Ondrus, T (Ondrus, Tomas); Holicka, M (Holicka, Maria);
Spinar, J (Spinar, Jindrich); Jarkovsky, J (Jarkovsky, Jiri); Dusek, L (Dusek, Ladislav. Age -

related treatment strategy and long-term outcome in acute myocardial infarction patients in
the PCI era. BMC CARDIOVASCULAR DISORDERS, Volume: 12, Article Number: 31 DOI:
10.1186/1471-2261-12-31. (Pfiloha 3.3) (90)

2.4 Problematika STEMI s postizenim pravé komory srdecni

Postizeni pravé srdecni komory v pribe¢hu STEMI je relativné ¢astou komplikaci postihujici

predevsim, ale ne vylucné, pacienty s vyznamnym postiZenim pravé koronarni tepny a tedy
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ischemii spodni stény levé komory. Sirokou $kalu klinickych obrazi predstavuji pacienti, u
kterych je postizeni pravé komory klinické némé, ale i pacienty v kardiogennim Soku, ktefi
vyzaduji odliSny terapeuticky pfistup. Jako jednoduchy a pomérné specificky diagnosticky
test miize poslouzit standardni 12-svodové EKG doplnéné o pravostranné hrudni svody, které
mohou pomoci pii stanoveni optimalni 1é¢by. Po pfekondni akutni faze onemocnéni maji
pacienti s postizenim pravé komory relativné ptiznivou prognézu. Nadale se fesi otazka rizika
zavaznych srdeCnich arytmii. V piehledné praci je celd problematika od patofyziologie po
terapii a prognozu podrobné probrana, vysledky vlastniho vyzkumu jsou uvedeny v praci

nasledujici.
Celé texty nize uvedenych publikaci jsou uvedeny v ptilohach 3.4 a 3.5.

Ondrus T, Kanovsky J, Novotny T, Andrsova I, Spinar J, Kala P.
Right ventricular myocardial infarction: From pathophysiology to prognosis. Exp Clin
Cardiol. 2013 Winter;18(1):27-30.(91)

Kanovsky J, Kala P, Novotny T, Benesova K, Holicka M, Jarkovsky J, Koc L, Mikolaskova M,

Ondrus T, Malik M. Association of the right ventricle impairment with electrocardiographic
localization and related artery in patients with ST-elevation myocardial infarction. J
Electrocardiol. 2016 Aug 5. pii: S0022-0736(16)30156-X. doi:
10.1016/j.jelectrocard.2016.08.001. [Epub ahead of print] (92)

2.5 Vyskvt deprese u pacienti po STEMI lé¢eném primarni PCI

V éfe pted primarni PCI byla deprese po akutnim infarktu myokardu identifikovana u 20%
pacientd, tzn. vyrazné vice nez v bézné populaci a spolu s anxietou se miiZze podilet na vyssi
dlouhodobé kardialni imrtnosti. V nasi prospektivni praci jsme se zaméfili na zhodnoceni
vyskytu symptomil deprese a anxiety u 79 pacientli po STEMI [é€eném primarni PCI za 24
hod, pfed propusténim a s odstupem 3, 6 a 12mésicu. Celkove jsme zjistili relativné nizsi
vyskyt symptomii deprese a anxiety, ktery byl nejvyssi v akutni fazi STEMI, poklesl za
hospitalizace, ale znovu se postupné navysSoval v pribéhu jednoho roku. Vyzkum byl zaloZen

na multioborové spolupréci.

Cely text niZe uvedené publikace je uveden v piiloze 3.6
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http://www.ncbi.nlm.nih.gov/pubmed?term=Kanovsky%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24294033
http://www.ncbi.nlm.nih.gov/pubmed?term=Novotny%20T%5BAuthor%5D&cauthor=true&cauthor_uid=24294033
http://www.ncbi.nlm.nih.gov/pubmed?term=Andrsova%20I%5BAuthor%5D&cauthor=true&cauthor_uid=24294033
http://www.ncbi.nlm.nih.gov/pubmed?term=Spinar%20J%5BAuthor%5D&cauthor=true&cauthor_uid=24294033
http://www.ncbi.nlm.nih.gov/pubmed?term=Kala%20P%5BAuthor%5D&cauthor=true&cauthor_uid=24294033
http://www.ncbi.nlm.nih.gov/pubmed/24294033
http://www.ncbi.nlm.nih.gov/pubmed/24294033
https://www.ncbi.nlm.nih.gov/pubmed/27586500
https://www.ncbi.nlm.nih.gov/pubmed/27586500

Kala P, Hudakova N, Jurajda M, Kasparek T, Ustohal L, Parenica J, Sebo M, Holicka M,
Kanovsky J. Depression and Anxiety after Acute Myocardial Infarction Treated by Primary
PCI. PLoS One. 2016 Apr 13;11(4):e0152367. doi: 10.1371/journal.pone.0152367.
eCollection 2016..(93)

2.6 Lééba STEMI v Evropé a projekt Stent for Life

Evropska iniciativa ,,Stent for Life* (,,Stent pro zivot™) zaméfena na zlepSeni 1écby pacientil

s infarktem myokardu v Evropé ukazala obrovské rozdily v organizaci a kvalité 1é¢by

v naSem regionu. Widimskym et al. (4) bylo zjisténo, ze nejlépe jsou 1é¢eni nemocni v zemich
s fungujicim programem primarni PCI a naopak v pruméru nejhtife jsou na tom nemocni

Vv zemich, kde primérni PCI je provadéna minimalné. Tim byla relativné zpochybnéna role
fibrinolytické 1é¢by, jejiz podani je zdanlivé jednodussi, ale je spojeno s mnoha

1é¢by je nedostatecna nebo chybéjici organizace péce o nemocné s infarktem myokardu

v jednotlivych zemich. Ceska republika je v tomto kontextu jednou z nejlépe zorganizovanych
zemi na svété a primarni PCI se vyuZziva prakticky u vS§ech nemocnych. Vnavaznosti na praci
Widimského a kol. (4) jsme o 4 roky pozdé&ji publikovali praci (viz nize), ktera dokladovala
zlepseni péce o pacienty se STEMI v pribéhu Casu, ale take trvajici velké rozdily v
jednotlivych zemich. Dal§imu smétfovani Stent for Life a také moZnostem zapojeni
interven¢nich kardiologti nejen do péce o pacienty se STEMI, ale i ischemickymi ikty, jsou

vénovany uvodniky uvedené niZe.

Celé texty nize uvedenych publikaci, na kterych jsem se podilel jako pfedseda Stent for Life

Initiative, jsou uvedeny v piilohach 3.7., 3.8. a 3.9.

Kristensen SD, Laut KG, Fajadet J, Kaifoszova Z, Kala P, Di Mario C, Wijns W, Clemmensen
P, Agladze V, Antoniades L, Alhabib KF, De Boer MJ, Claeys MJ, Deleanu D, Dudek

D, Erglis A, Gilard M, Goktekin O, Guagliumi G, Gudnason T, Hansen KW, Huber K, James
S,Janota T, Jennings S, Kajander O, Kanakakis J, Karamfiloff KK, Kedev S, Kornowski

R, Ludman PF, Merkely B, Milicic D, Najafov R,Nicolini FA, No¢ M, Ostojic M, Pereira

H, Radovanovic D, Sabaré M, Sobhy M, Sokolov M, Studencan M, Terzic I, Wahler

S, Widimsky P; on behalf of the European Association for Percutaneous Cardiovascular
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Kala P. Heart & brain: STEMI-like network for ischaemic stroke? Eurolntervention. 2014
Nov;10(7):778-80. doi: 10.4244/E1JV1017A135.(11)

Kaifoszova Z, Kala P, Wijns W. The Stent for Life Initiative: quo vadis? Eurolntervention.
2016 May 17;12(1):14-7. doi: 10.4244/E13V1211A3.(9)

2.7 Blokada pravého raménka Tawarova (RBBB)

Vedle znamych indikaci reperfuzni 1é¢by se jako vysoce rizikova jevi i pfitomnost nove
vzniklé kompletni blokady pravého raménka Tawarova. Tato EKG patologie se v nasi praci
na souboru 6742 konsekutivnich pacienti vyskytla v 6,3% ptipadu, a to bud’ samostatné
(2,8%), nebo v kombinaci s postizenim levého raménka Tawarova. V obou piipadech
kompletni blokady se jednalo o pacienty zatizené nejvyssi hospitaliza¢ni mortalitou a rizikem
vzniku kardiogenniho Soku. Nejen na zékladé této prace, by pacientim s RBBB méla byt

poskytnuta maximalni mozn4 léc¢ba véetné emergentni revaskularizace.
Cely text niZe uvedené publikace je uveden v pfiloze 3.10.

Widimsky, P (Widimsky, Petr); Rohac, F (Rohac, Filip); Stasek, J (Stasek, Josef); Kala, P
(Kala, Petr); Rokyta, R (Rokyta, Richard); Kuzmanov, B (Kuzmanov, Boyko); Jakl, M (Jak,
Martin); Poloczek, M (Poloczek, Martin); Kanovsky, J (Kanovsky, Jan); Bernat, | (Bernat,
Ivo); Hlinomaz, O (Hlinomaz, Ota); Belohlavek, J (Belohlavek, Jan); Kral, A (Kral, Ales);
Mrazek, V (Mrazek, Vratislav); Grigorov, V (Grigorov, Vladimir); Djambazov, S
(Djambazov, Slaveyko); Petr, R (Petr, Robert); Knot, J (Knot, Jiri); Bilkova, D (Bilkova,
Dana); Fischerova, M (Fischerova, Michaela); Vondrak, K (Vondrak, Karel); Maly, M
(Maly, Marek); Lorencova, A (Lorencova, Alena). Title: Primary angioplasty in acute
myocardial infarction with right bundle branch block: should new onset right bundle branch

block be added to future guidelines as an indication for reperfusion therapy? Source:
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EUROPEAN HEART JOURNAL Volume: 33 Issue: 1 Pages: 86-95 DOI:
10.1093/eurheartj/ehr291.(94)

2.8 Pacienti po srdecni zastavé jako nejrizikovéjsi skupina nemocnvych

Srde¢ni zastava predstavuje akutni ohrozeni pacienta na zivot¢ a vzhledem ke zlepsSujicimu se
systému resuscitacni péce se jedna o postupné narustajici skupinu pacientd. V relativné
nedavné dob¢ bylo do praxe zavedeno nékolik systému pro automatickou srde¢ni masaz, které
mohou umoznit i provedeni primarni PCI v jejim prab&hu. Jedno z prvnich vyuziti sytému

Lucas (Jolife A.B., Svédsko) v Ceské republice bylo popsano na naem pracovisti.

Cela komplexni problematika péce o pacienty po mimonemocni¢ni srde¢ni zastavé byla nami
popséna jako konsensus expertit Evropské asociace PCI. U pacienti sSe STEMI se péce nelisi

od pacientli bez ob¢hové zastavy, tzn. Ze by méli byt pfimo transportovani na katetrizacni sal
s non-stop provozem. Diagnosticka koronarografie by v§ak méla byt soucasti diagnosticko-

lé¢ebného algoritmu i u vSech ostatnich pacientt, a to po vyloucéeni nekardialni etiologie.
Cely text niZze uvedené publikace je uveden v prfiloze 3.11.

Kala, P., Karlik, R., Bocek, O., Neugebauer, P., Poloczek, M., Parenica, J., Vytiska, M.,

Kolarova, 1., Hladilova, K., Dostalova, L., Jerabek, P. The use of automated external cardiac
massage during primary PCI [VyuZiti automatické zevni srdecni masdze pri primarni PCI]

(2010) Intervencni a Akutni Kardiologie, 9 (4), pp. 204-207. (95)

Cely text nize uvedené publikace, na které jsem se podilel jako predseda Stent for Life

Initiative, je uveden v piiloze 3.12.

Noc M*, Fajadet J, Lassen JF, Kala P, MacCarthy P, Olivecrona GK, Windecker S,
Spaulding C. Invasive coronary treatment strategies for out-of-hospital cardiac arrest: a
consensus statement from the European Association for Percutaneous Cardiovascular
Interventions (EAPCI)/Stent for Life (SFL) groups. Eurolntervention. 2014 May 20;10(1):31-
7. doi: 10.4244/E1JV1011A7. (96)
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2.9 Opticka koherentni tomografie a STEMI

Cilem prace bylo posouzeni moznosti vyuziti optické koherentni tomografie (OCT) (97,98)
jako Vv soucasnosti nejpiesnéjsi invazivni zobrazovaci metody s rozlisenim 10 — 15 um pro
vedeni techniky primarni PCIL. Na souboru 100 pacientli bylo prokézano, ze u 20% pacientt
nebylo nutné implantovat koronarni stent a proceduru bylo mozné ukoncit po provedeni
manualni tromboaspirace s angiograficky optimalnim vysledkem. Tato prace jako prvni
demonstrovala ptiznivé klinické vysledky vyuziti této techniky v 1écbé STEMI v prabéhu 12-

ti mé&si¢niho sledovani.
Cely text niZe uvedené publikace je uveden v pfiloze 3.13.

Cervinka, P (Cervinka, Pavel); Spacek, R (Spacek, Radim); Bystron, M (Bystron, Marian);
Kvasnak, M (Kvasnak, Martin); Kupec, A (Kupec, Andrej); Cervinkova, M (Cervinkova,
Michaela); Kala, P (Kala, Petr). Title: Optical Coherence Tomography-Guided Primary

Percutaneous Coronary Intervention in ST-Segment Elevation Myocardial Infarction
Patients: A Pilot Study. Source: CANADIAN JOURNAL OF CARDIOLOGY Volume: 30,
Issue: 4, Pages: 420-427. (63)

Cilem dalsi, jiz randomizované a celosvétové prvni multicentrické prace, bylo posouzeni
rozdilt pii angiograficky vs OCT vedené primarni PCI u 201 pacientti se STEMI do 12 hod
od vzniku pfiznakd. Ve skupiné s OCT bylo u 29% pacientii nutné pokracovani v intervenci
K dosazeni optimalniho vysledku. S odstupem 9 mésici byla pti kontrolnim OCT zjisténa
vyznamné niz$i ,,in-segment® plocha stendzy (6% [-11, 19] versus 18% [3, 33]; p=0.0002) ve

prospéch pacientt ve skuping s OCT.

Cely text niZze uvedené publikace zaslané do Casopisu International Journal of Cardiology je

uveden v piiloze 3.14.

Kala Petr, Cervinka Pavel, Jakl Martin, Kanovsky Jan, Kupec Andrej, Spacek Radim,
Kvasnak Martin, Poloczek Martin, Cervinkova Michaela, Bezerra Hiram, Valenta Zdenek,
Attizzani Guilherme F, Schnell Audrey, Lu Hong, Costa Marco. OCT Guidance During Stent
Implantation in Primary PCI: A Randomized Multicenter Study With Nine Months of Optical

Coherence Tomography Follow-up. Submitted to International Journal of Cardiology 2016.
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Nekoronarnim vyuzitim OCT jsme se zabyvali pfi celosvétové prvnim prospektivnim
posouzeni zmén radidlni tepny po prvni transradidlni PCI pomoci OCT po vykonu a
S odstupem 9 meésicti u 100 pacientii. U pacientd jsme zjistili statisticky vyznamny nartst
objemu intimy 33.9mm?® (19.0; 69.4) versus 39.0mm® (21.7; 72.6) (p<0.001); a zmenseni
objemu radialniho lumen 356.3mm® (227.8; 645.3) versus 304.7mm® (186.1; 582.7)
(p<0.001). Tyto vysledky mohou napomoci pii rozhodovani o ¢asovani dal$i revaskularizace

pacientii se STEMI a onemocnénim vice koronarnich tepen.

Cely text nize uvedené publikace, piedbézné piijaté do ¢asopisu PlosOne, je uveden v ptiloze

3.15.

Petr Kala, Jan Kanovsky, Tereza Novakova, Roman Miklik, Otakar Bocek, Martin Poloczek,
Petr Jerabek, Lenka Privarova, Tomas Ondrus, Jiri Jarkovsky, Milan Blaha, Gary Mintz,
Radial artery changes after transradial PCI — A serial optical coherence tomography

volumetric study. Predbézné prijato do casopisu Plos One 2017.

2.10 Funkéni revaskularizace myokardu

U stabilnich nebo stabilizovanych pacienti jsme v praci De Bruyna a kol. ve studii FAME 2
potvrdili ptredpoklad lepsich klinickych vysledkt u pacientt s funkéné vedenou
revaskularizaci pomoci PCI s implantaci 1ékovych stentli 2. generace oproti pacientim
lé¢enym konzervativng. Vysledky od 1220 pacientdl, z nichz 888 bylo randomizovano a 332
bylo zatfazeno do paralelné probihajiciho registru, ukézaly vyznamné nizsi riziko vyskytu
hlavnich kardiovaskularnich komplikaci ve skupiné PCI (4,4% vs 12,7%; p<0,001), které¢
bylo zptisobeno vyssi nutnosti urgentni revaskularizace v konzervativni vétvi (11,1% vs

1,6%; p<0,001). Pozitivni ptinos tzv. FFR-vedené PCI byly nasledné potvrzeny i v prubéhu 2-

leté¢ho sledovani (viz nize). Tyto prace jsou soucasti doporucenych postupt (3).

Jak jiz bylo uvedeno v Givodu, vedle hyperemického indexu FFR, ktery byl klinicky
validovan, se v nedavné dob¢ zacal pouzivat i dalsi index myokardialni perfuze, iIFR
(Instantaneous wave-Free Ratio) (81), ktery je indexem klidovym. V praci Berryho a kol. (viz
nize) jsme na souboru 206 konsekutivnich pacientti prokazali nedostatecnou korelaci iFR

s FFR pfi vyuziti kalkulaci popsanych v publikaci Sena a kol. (81). Ve srovnani s cut-off
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hodnotou FFR <0,80 byla diagnosticka piesnost 60% v piipadé posouzeni vSech tepen a
pouze 51% v ptipadé hodnot FFR mezi 0,60 — 0,90. Na zaklad¢ téchto vysledkt bylo nasim
doporuc¢enim provedeni velké randomizované studie pied event. zavedenim iFR do bézné

klinické praxe. Tyto studie byly publikovany v letoSnim roce (80,99).
Celé texty nize uvedenych publikaci jsou uvedeny v ptilohach 3.16, 3.17 a 3.18.

De Bruyne, B (De Bruyne, Bernard); Pijls, NHJ (Pijls, Nico H. J.); Kalesan, B (Kalesan,
Bindu); Barbato, E (Barbato, Emanuele); Tonino, PAL (Tonino, Pim A. L.); Piroth, Z (Piroth,
Zsolt); Jagic, N (Jagic, Nikola); Mobius-Winckler, S (Mobius-Winckler, Sven); Rioufol, G
(Rioufol, Gilles); Witt, N (Witt, Nils); Kala, P (Kala, Petr); MacCarthy, P (MacCarthy,
Philip); Engstrom, T (Engstrom, Thomas); Oldroyd, KG (Oldroyd, Keith G.); Mavromatis, K
(Mavromatis, Kreton); Manoharan, G (Manoharan, Ganesh); Verlee, P (Verlee, Peter);
Frobert, O (Frobert, Ole); Curzen, N (Curzen, Nick); Johnson, JB (Johnson, Jane B.); Juni, P
(Jueni, Peter); Fearon, WF (Fearon, William F.) Group Author(s): FAME 2 Trial
Investigators. Title: Fractional Flow Reserve-Guided PCI versus Medical Therapy in Stable
Coronary Disease Source: NEW ENGLAND JOURNAL OF MEDICINE Volume: 367 Issue:
11 Pages: 991-1001.(78)

De Bruyne B, Fearon WF, Pijls NH, Barbato E, Tonino P, Piroth Z, Jagic N, Mobius-
Winckler S, Rioufol G, Witt N, Kala P, MacCarthy P, Engstrom T, Oldroyd K, Mavromatis K,
Manoharan G, Verlee P, Frobert O, Curzen N, Johnson JB, Limacher A, Niiesch E, Jiini P;

FAME 2 Trial Investigators. Fractional flow reserve-guided PCI for stable coronary artery
disease. N Engl J Med. 2014 Sep 25;371(13):1208-17. doi: 10.1056/NEJM0a1408758. Epub
2014 Sep 1. Erratum in: N Engl J Med. 2014 Oct 9;371(15):1465.(77)

Berry, C (Berry, Colin); van 't Veer, M (van 't Veer, Marcel); Witt, N (Witt, Nils); Kala, P
(Kala, Petr); Bocek, O (Bocek, Otakar); Pyxaras, SA (Pyxaras, Stylianos A.); McClure, JD
(McClure, John D.); Fearon, WF (Fearon, William F.); Barbato, E (Barbato, Emanuele);
Tonino, PAL (Tonino, Pim A. L.); De Bruyne, B (De Bruyne, Bernard); Pijls, NHJ (Pijls, Nico
H. J.); Oldroyd, KG (Oldroyd, Keith G.). Title: VERIFY (VERIification of Instantaneous
Wave-Free Ratio and Fractional Flow Reserve for the Assessment of Coronary Artery
Stenosis Severity in EverydaY Practice). Source: JOURNAL OF THE AMERICAN COLLEGE
OF CARDIOLOGY Volume: 61 Issue: 13 Pages: 1421-1427.(79)
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2.11 Hypotenze u pacientu po primarni PCI

Vyskyt hypotenze s jejim eventualnim prognostickym dopadem byl pecliveé studovan pied
érou primarni PCI. V nasi prospektivni praci na 293 konsekutivnich pacientech se STEMI
léCenymi primarni PCI jsme zjistili, Ze vyznamné ataky hypotenze se systolickym tlakem pod
90 mm Hg trvajici 30 min a vice byly pozorovany celkem u téméf 1/3 pacientii. Zenské
pohlavi bylo zjisténo jako nejvyznamnéjsi nezavisly prediktor hypotenze (p<0,0001). Ackoliv
se klinicky osud skupin s/bez hypotenze v pribéhu 20-ti mési¢niho sledovani celkové nelisil,
vyznamné horsi celkova imrtnost byla zjiSténa u pacientl netolerujicich blokatory

angiotensin-konvertujiciho enzymu ¢i aldosteronovych receptord.
Cely text niZe uvedené publikace je uveden v piiloze 3.19.

Petr Kala, Tomas Novotny, Irena Andrsova, Klara Benesova, Maria Holicka, Jiri Jarkovsky,
Katerina Hnatkova, Jan Kanovsky, Lumir Koc, Monika Mikolaskova, Tereza Novakova,
Tomas Ondrus, Lenka Privarova, Marek Malik. Hypotension episodes during the sub-acute
phase of ST elevation myocardial infarction: sex differences and covariates. Plos One 2017;
Mar 9;12(3):e0173699. doi: 10.1371/journal.pone.0173699. eCollection 2017. (100).
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3. Prilohy
3.1

Kala, P. European society of cardiology st-segment elevation myocardial infarction
guidelines in perspective - focused on primary percutaneous coronary intervention (2014)

Interventional Cardiology Review, 9(1): 7-10
(ptehledova prace — kvantitativni podil uchazece 100%)

Prace byla publikovana v mezinarodnim recenzovaném casopise.
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3.2

Kala, P (Kala, Petr); Miklik, R (Miklik, Roman). Title: Pharmaco-mechanic Antithrombotic

Strategies to Reperfusion of the Infarct-Related Artery in Patients with ST-Elevation Acute
Myocardial Infarctions. Source: JOURNAL OF CARDIOVASCULAR TRANSLATIONAL
RESEARCH. (2013) Volume: 6, Issue: 3,Special Issue: SI, Pages: 378-387

(pfehledova prace — kvantitativni podil uchazece 60%)

Prace byla publikovana v mezinarodnim recenzovaném Casopise s impakt faktorem (IF)

2,691. Citovano 3x ve Web of Science.
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3.3

Kala, P (Kala, Petr); Kanovsky, J (Kanovsky, Jan); Rokyta, R (Rokyta, Richard); Smid, M
(Smid, Michal); Pospisil, J (Pospisil, Jan); Knot, J (Knot, Jiri); Rohac, F (Rohac, Filip);
Poloczek, M (Poloczek, Martin); Ondrus, T (Ondrus, Tomas); Holicka, M (Holicka, Maria);
Spinar, J (Spinar, Jindrich); Jarkovsky, J (Jarkovsky, Jiri); Dusek, L (Dusek, Ladislav. Age -

related treatment strategy and long-term outcome in acute myocardial infarction patients in
the PCI era. BMC CARDIOVASCULAR DISORDERS, Volume: 12, Article Number: 31 DOI:
10.1186/1471-2261-12-31.

(plvodni prace — kvantitativni podil uchazece 30% - koncept, koordinace prace zucastnénych

pracovist’, analyza dat, text publikace)

Prace byla publikovana v mezinarodnim recenzovaném casopise s IF 1,457 v r.

2012.Citovano 7x ve Web of Science.
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3.4

Ondrus T, Kanovsky J, Novotny T, Andrsova I, Spinar J, Kala P.
Right ventricular myocardial infarction: From pathophysiology to prognosis. Exp Clin
Cardiol. 2013 Winter;18(1):27-30.

(ptehledova prace — kvantitativni podil uchazece 30 % - koresponden¢ni autor)

Préce byla publikovana v mezinarodnim recenzovaném casopise s IF 1,1 v r. 2013. Citovano

11x ve Web of Science.
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3.5
Kanovsky J, Kala P, Novotny T, Benesova K, Holicka M, Jarkovsky J, Koc L, Mikolaskova M

Ondrus T, Malik M. Association of the right ventricle impairment with electrocardiographic
localization and related artery in patients with ST-elevation myocardial infarction. J
Electrocardiol. 2016 Aug 5. pii: S0022-0736(16)30156-X. doi:
10.1016/}.jelectrocard.2016.08.001. [Epub ahead of print]

(ptivodni prace — kvantitativni podil uchazece 30 % - koncept, koordinace prace, analyza dat,
p p 1Y p y

text publikace — koresponden¢ni autor)

Préce byla publikovana v mezinarodnim recenzovaném c¢asopise s IF 1,290 v r. 2016.

)
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3.6

Kala P, Hudakova N, Jurajda M, Kasparek T, Ustohal L, Parenica J, Sebo M, Holicka M,
Kanovsky J. Depression and Anxiety after Acute Myocardial Infarction Treated by Primary
PCI. PLoS One. 2016 Apr 13;11(4):e0152367. doi: 10.1371/journal.pone.0152367.
eCollection 2016

(ptivodni prace — kvantitativni podil uchazece 25% - koncept, koordinace prace, analyza dat,

text publikace)

Prace byla publikovana v mezinarodnim recenzovaném casopise s IF 3,057 v r. 2016.
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3.7

Kristensen SD, Laut KG, Fajadet J, Kaifoszova Z, Kala P, Di Mario C, Wijns W, Clemmensen

P, Agladze V, Antoniades L, Alhabib KF, De Boer MJ, Claeys MJ, Deleanu D, Dudek

D, Erglis A, Gilard M, Goktekin O, Guagliumi G, Gudnason T, Hansen KW, Huber K, James

S,Janota T, Jennings S, Kajander O, Kanakakis J, Karamfiloff KK, Kedev S, Kornowski

R, Ludman PF, Merkely B, Milicic D, Najafov R,Nicolini FA, No¢ M, Ostojic M, Pereira
H, Radovanovic D, Sabaré M, Sobhy M, Sokolov M, Studencan M, Terzic I, Wahler

S, Widimsky P; on behalf of the European Association for Percutaneous Cardiovascular
Interventions; on behalf of the European Association for Percutaneous Cardiovascular
Interventions. Reperfusion therapy for ST elevation acute myocardial infarction 2010/2011:
current status in 37 ESC countries. Eur Heart J. 2014 Aug 1;35(29):1957-1970. Epub 2014
Jan 12.

(ptivodni prace — kvantitativni podil uchazece 10% - koncept, podil na koordinaci prace a

textu publikace)

Prace byla publikovdna v mezinarodnim recenzovaném casopise s IF 14,723 v r. 2014.

Citovano 61x ve Web of Science.
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Abstract

Aims: Transradial catheterization (TRC) is a dominant access site for coronary catheterization and
percutaneous coronary interventions (PCI) in many centers. Previous studies reported higher intimal thickness of

the radial artery (RA) wall in patients with a previous history of TRC. In this investigation the aim was to assess
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the intimal changes of RA using the optical coherence tomography (OCT) intravascular imaging in a serial

manner.

Methods and results: 100 patients with the diagnosis of non-ST-elevation myocardial infarction
(nSTEMI) treated by PCI were enrolled. An 54mm long OCT run of the RA was performed immediately after
the index PCI and repeated 9 months later. Volumetric analyses of the intimal layer and lumen changes were
conducted. Median intimal volume at baseline versus 9 months was 33.9mm? (19.0; 69.4) versus 39.0mm? (21.7;
72.6) (p<0.001); and median arterial lumen volume was 356.3mm® (227.8; 645.3) versus 304.7mm? (186.1;
582.7) (p<0.001). There was no significant difference in the effect of any clinical factor on the RA volume

changes.

Conclusions: OCT volumetric analyses at baseline and 9 months showed a significant increase in the
radial artery intimal layer volume and a decrease in lumen volume after transradial PCI. No significant factors

affecting this process were identified.
Keywords
Optical coherence tomography; Neointimal hyperplasia; PCI; Radial artery

Abbreviations list

FD-OCT frequency domain optical coherence tomography
NSTEMI non-ST segment elevation myocardial infarction
PCI percutaneous coronary intervention

RA radial artery

STEMI ST segment elevation myocardial infarction

TRA transradial access

TRC transradial catheterization

Introduction
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Many interventional cardiologists have adopted transradial catheterization (TRC) the last decade. The first TRC
was performed by Campeau in 1989(101), and the first coronary stent was implanted via radial artery by
Kiemeneij and Laarman in 1993(102). Nowadays, the rate of transradial access (TRA) for percutaneous coronary
interventions (PCI) is higher than transfemoral in many centers although the prevalence is higher in Asia and
Europe than in the USA(103,104). Compared to the femoral artery, TRA offers lower rate of complications such
as bleeding(105) and even death(106). However, the RA is smaller than the femoral artery(103), and TRA is
associated with a higher prevalence of subclinical damage(107). Previous studies investigated qualitative RA
vessel wall changes after TRC. A greater thickness of the RA intimal layer was reported in patients with a
history of TRC(107,108). We performed the first prospective serial (baseline and 9-month follow-up) frequency-
domain optical coherence tomography (FD-OCT) study of the RA after first-time transradial PCI in consecutive
patients. FD-OCT uses near-infrared light for tissue imaging and has a spatial resolution close to 10
microns(109). Conversely, the method is limited by the tissue penetration of near-infrared light; and during
imaging the vessel has to be continuously flushed, usually with a 100% contrast, to clear the optical environment
of blood cells. For RA vessel wall imaging, OCT is currently the best option to assess discreet changes of the RA

wall intimal layer.

Methods

Patient group

One hundred consecutive patients were included in the project, as a part of larger group of patients (140
subjects) enrolled into a study focusing on OCT analysis of the coronary vessels in patients with the diagnosis of
myocardial infarction without ST segment elevation (nSTEMI). The following inclusion criteria were applied:
diagnosis of nSTEMI, first-in-life transradial coronary catheterization, and PCI during the index procedure.
Exclusion criteria included myocardial infarction with ST segment elevation (STEMI), left main coronary artery
lesion, renal insufficiency with creatinine level above 150umol/l, acute heart failure, and refusal to sign the
informed consent. All patients signed written informed consent. The project was approved by the local Ethics

Committee.

Coronary angiography and PCI procedure
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Cardiac catheterization was performed in accordance with the local medical standards in an 24/7 tertiary
PCI center. The center has wide experience with transradial catheterizations and interventions with a 97% rate of
transradial procedures in 2014. All the procedures were performed via 6F Radiofocus Introducer Il kit (Terumo,
Japan) with an intravascular sheath length of 7 cm. The RA was punctured with the kit according to local
standards. A vasodilating drug (typically 2.5mg of verapamil) was administered in all cases. Solely 6F guide
catheters were used for the coronary interventions. Unfractioned heparin with the target ACT >250 was used for

the anticoagulation.

OCT procedure protocol

After the index coronary angiography and subsequent PCI, OCT of the RA was performed. The
standard coronary wire and OCT catheter were placed in the radial artery through the 6F guiding catheter and the
guiding catheter was pulled out from the radial sheath. Overall, 3cm of the sheath was withdrawn from the artery
(distally), leaving 4cm inside the RA. An X-ray contrast ruler was used to identify the start of OCT imaging and
pullback 8cm proximal to the actual sheath tip position. From that point, OCT pullback recording was performed
using a 100% contrast fluid to flush the vessel. The standardized length of the pullback was 54mm (Figure 1).
We used the Dragonfly Duo catheter and Optis llumien OCT system (St.Jude, Minneapolis, MN, USA) to
perform the OCT procedure. The puncture site was covered with a compress band for two hours to allow
hemostasis after the procedure. The standard data acquisition speed was 18mm per second, getting high

resolution data from the vessel in 3 seconds (for the 54mm pullback record length).

The procedure was repeated 9 months after the index procedure during follow-up coronary

catheterization. The same OCT protocol as described above was used.

OCT analysis

OCT images of the entire 54 mm segment for each patient were analyzed offline manually by two
experienced OCT analysts (Figure 2) at baseline and follow-up. The lumen border and intima-media border was
segmented every 3 mm. Simpson’s rule was applied to create a volumetric model of lumen and intimal layer of

the radial artery. This model was used to compare the baseline and follow-up volumes of both the lumen and the
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intimal layer of the radial artery. If some frames were not of sufficient quality for evaluation, the analysis was
normalized for the standard length of 54mm. The percentage of analysed frames was 94.7% both in baseline and

follow-up pullbacks (Table 1). An analysis of factors affecting the volume changes was performed.

Statistical analysis

Standard descriptive statistical methods were applied in the analysis; absolute and relative frequencies
for categorical variables and median with 5th-95th percentile range for continuous variables. Statistical
significance of differences between various subgroups of patients in baseline and follow-up measurements was
tested using a non-parametric Mann-Whitney U test and Kruskal-Wallis test. Intra-individual differences in
arterial volumes were assessed using a Wilcoxon signed-rank test. Influence of duration of catheterization on
change of volume was tested by Mann-Whitney U test. Correlation between duration of catheterization and
change of volume was tested by Pearson’s correlation coefficient. Statistical analyses were computed using

SPSS 22.0.0.1 (IBM Corporation, 2014).
Results

Radial artery OCT was well tolerated by patients with a general mild discomfort in the forearm during

the contrast flush, but no clinically significant adverse events occurred.

Overall, 96 RA data records were of sufficient quality for the analysis. The median age of the group
was 66.5 years. More men (67.7%) than women were enrolled. The baseline characteristics of the patient

population have been listed in Table 2.

Irrespective of the fact that 54mm of artery was imaged in each patient, distributions of intimal layer
volume were relatively wide, from 20mm? to 80mm? (Figure 3). Similarly, distributions of lumen volume were

also wide, from 200mm? to 800mm?® (Figure 4).

Median intimal layer volume at baseline was 33.9mm?® (19.0; 69.4) versus 39.0mm® (21.7; 72.6)
measured 9 months later. This difference of 3.0mm?® (-9.4; 21.3) was highly statistically significant (p<0.001,
Table 3). The intimal volume increased in 66.7% of patients; no change or decreased volume occurred in 33.3%
of patients (Table 4, Figure 5). Median lumen volume at baseline was 356.3mm® (227.8; 645.3) versus

304.7mm? (186.1; 582.7) 9 months later. The difference of -54.0mm® (-210.6; 87.2) was highly statistically
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significant (p<0.001, Table 3). The lumen volume decreased in 79.2% of patients; there was no change or

increased volume in 20.8% of patients (Table 4, Figure 6).

Analysis of multiple factors affecting intimal and lumen volume changes was performed (gender, age,
body-mass index, clinical risk factors and duration of cathetrization). No significant risk factor associated with

the intimal and lumen volume changes was identified (Tables 5, 6, 8a and 8b).

Discussion

In our study, we analysed the effect of the first-in-life TRC in 100 patients, using serial OCT analysis.

The results showed significant changes of the vessel in the period of 9 months after the first catheterization.

Wakeyama et al. used intravascular ultrasound (IVUS) to assess 100 radial arteries for intimal-medial
changes in 2002(108). There was intima-media thickening in repeat-TRI patients compared to the first-time TRI
patients, especially in the distal radial artery. In 2008, Burris et al. used OCT for graft quality evaluation of the
cadaverous radial artery after endoscopic and open harvesting(110). The first OCT study investigating RA
changes in vivo was conducted by Yonetsu et al. in 2010(107), enrolling 69 patients, dividing them into first-
time and repeat-TRC groups. By measuring multiple cross-section areas of the RA, they found intimal areas to
be significantly greater in the repeat-TRC RA group. Older time-domain OCT technology (TD-OCT) was used

together with longer (16cm) sheath introduction.

In our study, we enrolled solely “TRC-naive” patients. Our results proved previously suggested
hypothesis that even uncomplicated and relatively short TRC affects the radial artery as a complex part of the
arterial vascular system. Recent publication by Nakata et al.(111) proved that 6F sheath insertion into the RA
impaired vascular endothelial function the day after the procedure. The impaired changes assessed by reactive
hyperemia peripheral arterial tonometry lasted for 6 months. Taken together, these results suggest that every
diagnostic and therapeutic catheterization should be performed in a minimally invasive manner, preferably using

smaller (possibly also shorter) sheaths and small size catheters (where possible).

Due to the fact that no other factors have proved to have a strong effect on the radial artery changes, it
may be observed that the RA was affected solely by TRC. Recently, a comprehensive review on minimizing RA

damage has been published(112).
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Limitations

The analysis was limited to 54mm, and the OCT was performed only at baseline and 9 month follow-

up; therefore, we could not assess the true time-course of post-TRC changes.

Conclusion

The volumetric model of the radial artery lumen and the arterial wall intimal layer after transradial PCI
assessed by OCT at baseline and at 9-month follow-up showed a significant effect of transradial catheterization.
The intimal layer volume increased significantly, while the volume of the lumen decreased. No significant

clinical factors affecting this process have been found.

Impact on daily practice:

The study brings a new light into the field and describes the sub-macroscopic changes in the radial artery used
for the catheterization access. The results could be interesting for a wide population of acute and interventional
cardiologists as well as for the specialists working in the intensive care units and cardiovascular surgeons

seeking for full arterial revascularization, especially in terms of arterial graft quality evaluation.
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Figures

1. Optical coherence tomography of RA — procedure scheme
Legend: A-Sheath tip position during the OCT procedure, B-Original sheath tip position during the PCI,

C-Start position of the OCT probe
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2. Representative OCT cross-section frame of the radial artery and its analysis

Legend: A-intimal layer, B-media, C-adventitia

3. Distributions of RA intimal layer volume in baseline and follow-up measurements

4. Distributions of RA luminal volume in baseline and follow-up measurements

5. Change in the volume of intima layer of the arterial wall in individual patients (mm?®)

6. Change in the volume of arterial lumen in individual patients (mm?®)

Table 1 Evaluability of artery volumes (N = 96)

Mean + SD Median (min-max)
Baseline measurement
Evaluable part of artery (%) 90.4 +12.3 94.7 (52.6; 100.0)
Number of invalid frames 1.8+23 1.0 (0.0; 9.0)
Follow-up measurement
Evaluable part of artery (%) 89.4 +13.7 94.7 (47.4; 100.0)
Number of invalid frames 2.0+2.6 1.0 (0.0; 10.0)

Table 2: Baseline characteristics

N (%) or median

Characteristics (5"-95" percentile)

Gender Man 65 (67.7 %)
Woman 31 (32.3 %)
Age (N =96) 66.5 (45.0; 80.7)
Body-mass index (N=92) 28.2 (23.1;37.1)
Hypertension 65 (67.7 %)
Dyslipidemia 31 (32.3 %)
Diabetes mellitus 33 (34.4 %)
Peripheral vasculopathy 4 (4.2 %)

164



Smoking Smoker 26 (27.7 %)

Former smoker 29 (30.9 %)

Never smoked 39 (41.5 %)
Alcohol > 1 drink / week 14 (14.9 %)

> 1 drink / month 33 (35.1 %)

< 1 drink / month 47 (50.0 %)
Creatinine (umol/l) (N =82) 87.5 (52.0; 118.0)

Table 3: RA arterial wall and lumen changes

Baseline Follow-up* Difference’

Arterial wall volume

() 9% 33.9(19.0;69.4)  39.0(21.7;726)  3.0(-9.4;21.3)  <0.001

Arterial lumen volume

(mm) 96 356.3 (227.8; 645.3) 304.7 (186.1;582.7) -54.0(-210.6;87.2) < 0.001

T Median (5™-95™ percentile);

Table 4: Change of volume (N = 96)

Volume change Increase Decrease
Intima layer 64 (66.7%) 32 (33.3%)
Acrterial lumen 20 (20.8%) 76 (79.2%)

Table 5: Influence of risk factors on RA arterial wall changes

Arterial wall volume

Baseline' Follow-up® Difference’

Gender Man 65 36.5(222;69.7) 41.7(255,69.1)  4.3(-9.8;18.2)

165



Woman 31 304 (159;49.1)  345(183;72.6)  2.0(7.2;27.2)

p 0.664
Age < 60 29 266 (165, 69.0)  28.6(21.7,60.0) 2.9 (-12.8; 19.)
................... 60-69 38  356(19.2;58.4)  39.5(19.9;64.6)  1.8(-9.8;19.6)
> 70 29 36.4(22.0;77.1)  44.4(225;840)  7.1(8.1;27.2)

p 0.307
ﬁl‘;‘ii'mass <25 12 258(15.9:433)  33.0(17.4;59.9) 7.9 (-4.7; 23.6)
25-29 48 36.4(19.8;69.7)  41.8(24.1:69.1)  3.7(8.1;18.2)
> 30 32 34.3(19.1;584)  35.0(205;750) 2.4 (-12.8;27.2)

p 0.368
Hypertension  Yes 65 34.7(19.2,69.7) 422(227,750) 4.3 (8.7;19.6)
No 31 304 (165;527) 317(217;60.0) 2.3 (-12.6;21.8)

p 0.692
Dyslipidemia  Yes 31 34.1(22.1;77.1) 38.7 (22.7; 84.0) 4.7 (-8.1;19.2)
No 65 33.7(184;59.4)  30.3(21.7;60.1) 2.7 (-9.8;21.8)

p 0.848
Diabetes es 33  36.4(19.0:69.7)  433(22.7;750)  4.8(-9.8;27.2)
mellitus No 63 33.3(19.1:69.0) 36.1(21.7;60.0)  2.2(-9.3;18.2)

p 0.159
Smoking Smoker 26 33.2(18.4;55.7) 38.2 (23.7; 63.4) 6.9 (-9.3; 19.2)
Former smoker 29  37.1(23.8;77.1) 39.9 (26.7; 84.0) 2.9 (-9.4;21.3)
Neversmoked 39  33.7(19.0;59.4)  38.7(18.3;69.1) 1.5 (-8.1;23.6)

p 0.707
Alcohol > ldrink/week 14  325(12.8;594)  40.7(19.9;634) 6.7 (-8.7; 21.8)
>1drink/month 33  36.6 (19.1;69.0)  44.4(217;750) 1.3 (-9.4;213)
<ldrink/month 47  33.7 (19.0; 73.6) 37.7 (22.5; 72.6) 4.3 (-7.2; 19.6)

p 0.726
Creatinine  <100pmolll g5 33 5(190:504)  37.6(205;68.9) 2.7 (-8.1; 19.2)
z100pmoll 19 330 (165:815)  39.9(21.7:88.9) 6.6 (-4.5; 17.3)
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0.527

! Median (5™-95" percentile);

Table 6: Influence of risk factors on RA lumen changes

Arterial lumen volume

Baseline!

Follow-up®

Difference’

Gender

Man

Woman

65

404.6 (252.8; 675.9)

305.0 (203.1; 503.6)

321.8 (194.2; 603.8)

252.3 (173.7; 445.3)

-61.6 (-233.2;87.2)

-53.1 (-192.0; 87.2)

0.538

Age

<60

60-69

29

38

29

3530 (173.8; 675.9)
367.3 (231.0; 640.5)

353.6 (227.8; 645.3)

302.4 (198.0; 530.3)
310.6 (156.0; 571.6)

271.1 (195.0; 603.8)

422 (-153.9; 94.0)
-53.5 (-325.3; 133.9)

-62.6 (-192.0; 8.5)

0.673

Body-mass
index

<25

25-29

12

48

32

268.3 (212.7; 566.5)

360.1 (228.4; 684.2)

4045 (231.0; 622.8)

206.3 (149.1; 498.3)

317.2 (194.8; 623.2)

3005 (201.7; 571.6)

-60.8 (-126.0; 33.8)

-33.0 (-233.2; 74.9)

-68.3 (-192.0; 87.2)

0.123

Hypertension

Yes

No

65

31

368.9 (234.5; 645.3)

3435 (173.8; 635.3)

314.2 (194.0;582.7)

270.3 (175.3; 530.3)

-58.8 (-192.0; 87.2)

-43.0 (-210.6; 94.0)

0.922

Dyslipidemia

Yes

No

31

65

360.2 (228.4; 628.1)

353.0 (227.8; 675.9)

306.9 (175.3; 603.8)

299.5 (194.2; 571.6)

542 (-192.0; 87.2)

-46.0 (-210.6; 74.9)

0.947

Diabetes

mellitus

Yes

No

33

63

369.2 (203.1; 628.1)

353.0 (231.0; 675.9)

314.2 (194.2; 571.6)

302.4 (175.3: 582.7)

-58.4 (-157.2; 87.2)

-46.0 (-233.2; 87.2)

0.826

Smoking

Smoker

Former smoker

Never smoked

26

39

372.3 (1738, 675.9)
404.4 (237.0; 628.1)

337.3 (212.7; 645.3)

2714 (194.2; 521.7)
377.1 (173.7;603.8)

306.9 (175.3; 582.7)

-58.1 (-198.4; 94.0)
-60.8 (-210.6; 87.2)

-39.1 (-173.4; 87.2)



p 0.604

Alcohol >1drink/week 14 332.2(145.4;790.8) 290.0(149.1;521.7) -62.4(-519.7;162.9)
>1drink/month 33 3915 (212.7;675.9) 367.1(208.4;645.8) -60.8 (-183.4;94.0)

<1drink/month 47 3495 (228.4;599.7) 271.1(175.3;582.7) -53.1(-198.4;87.2)

p 0.637

Creatinine <100 pmol/l 63 368.9 (212.7; 640.5) 307.0 (186.1; 538.3) -53.9 (-192.0; 94.0)

>100 pmol/l 19 338.2 (227.8; 645.3) 287.7 (156.0; 672.1) -39.1 (-325.3; 87.2)

p 0.513

* Median (5™-95™ percentile);

Table 7a Influence of duration of catheterization on change of volume (N = 96)

Volume increase Volume decrease p
Intima layer
Duration of catheterization (in minutes,
) . 50.5 (23.0; 163.0) 47.5 (24.0; 108.0) 0.892
median (min-max))
Arterial lumen
Duration of catheterization (in minutes,
51.0 (24.0; 163.0) 48.0 (23.0; 130.0) 0.346

median (min-max))

Table 7b Correlation between duration of catheterization and change of volume (N = 96)

Volume change r p
Intima layer
Duration of catheterization (in minutes) 0.080 0.436
Arterial lumen
Duration of catheterization (in minutes) 0.043 0.680
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4. Zavér

Soucasna lécba pacientti se STEMI je pfi spravné volené farmakologické a mechanické
strategii velmi sofistikovana, bezpecna a vysoce efektivni. Primarni PCI jako metoda prvni
volby by méla byt v§eobecné dostupna, a to bez ohledu na vék populace. Stale vétsi pozornost
pak musi byt, mimo jiné, vénovana rizikovym podskupindm pacientli ve vysokém véku,
s kompletni blokddou pravého raménka Tawarova a pacientim po ob&hové srdecni zastave,
kde casna invazivni diagnostika eventudlni revaskularizace mize vyraznym zptusobem zlepsit
ptrezivani i jeho kvalitu. Stavajici technika koronarnich intervenci je u ¢asti pacientti doplnéna
0 presnéjsi morfologické a funkéni posouzeni infarktovych i neinfarktovych tepen, s jejichz

pomoci miiZze byt zvolen optimalni 1éCebny postup event. technika revaskularizace.
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