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Plvodni sdéleni | Original research article

Vliv poslechu reprodukované hudby na hodnoceni strachu
u nemocnych pred operaci srdce

(The effect of listening to reproduced music on the assessment of fear in patients
before heart surgery)

Eva Baudysova, Darja JaroSova, Renata Zelenikova
Ustav oSetfovatelstvi a porodni asistence, Lékafskd fakulta Ostravské univerzity, Ostrava-Vitkovice

INFORMACE O CLANKU SOUHRN

Historie c¢lanku: Cil: Cilem intervencni studie bylo zjistit vliv poslechu reprodukované hudby na hodnoceni strachu u pacientl
VloZen do systému: 4. 6. 2023 pred operaci srdce.

Pfijat: 7. 6. 2023 Metodika: Cilovou populaci byli muzi s pldnovanou operaci srdce. Byla provedena intervencni studie (kvéten—
Dostupny online: 4. 12. 2023 prosinec 2022) na lGzkovém oddéleni kardiocentra. Soubor pacient byl ndhodné rozdélen do dvou skupin.

U intervencni skupiny byla kromé standardni péce pred operaci realizovana intervence poslechem reproduko-
vané hudby (30 min, jedno setkani, vybér z deseti zanru). U kontrolni skupiny byla realizovana standardni péce
pred operaci (edukace o vykonu, medikace) s klidem na ldzku ¢i v kiesle. Pacienti hodnotili predoperacni strach
tfemi dotazniky: Surgical Fear Questionnaire, SFQ; Amsterdam Preoperative Anxiety and Information Scale,
APAIS, a Visual Analogue Scale for Anxiety, VAS-A. Data byla zpracovdna Mannovym-Whitneyho a Wilcoxo-
novym testem, statistickym programem TIBCO STATISTICA 13 na hladiné vyznamnosti 5 %.

Vysledky: Z Sedesati respondentl bylo pred planovanou operaci bypassd 43 muzd. Vsichni respondenti se
pohybovali podle vysledki skére dotazniki ve stfedni mife strachu v obou méfenich. Mezi intervencni a kon-
trolni skupinou nebyl zjistén statisticky vyznamny rozdil v obou méfenich. V rdmci intervencni skupiny byly
zjistény statisticky vyznamné rozdily v dUrovni strachu pred hudebni intervenci a po ni u dvou dotaznik
(zména hodnoty u SFQ: 50,9 + 20,14 na 48,03 + 19,57, p = 0,004; zména hodnoty u VAS-A: 72,13 + 27,44 na
71,60 + 27,57, p = 0,002). Pacienti udavali vys$si Uroven strachu pred intervenci nez po intervenci.

Zavér: Poslech reprodukované hudby muize snizit vnimany predoperacni strach u pacientl s planovanou
operaci srdce v celkové anestezii. Na zékladé vysledku Ize pfedpokladat, Ze pacienti, ktefi pocituji strach

Klicova slova:
Hudba

Intervence
Kardiochirurgie
Strach pred operaci

Keywords: pred operaci srdce, mohou z intervence poslechu reprodukované hudby profitovat.

Fear of surgery © 2023, CKS.
Heart surgery

Intervention ABSTRACT

Music

Aim: The aim of the intervention study was to determine the effect of listening to recorded music on the
assessment of fear in patients before heart surgery.

Methods: The target population were men with planned heart surgery. An intervention study was con-
ducted in (May-December) 2022 in the inpatient department of the cardiocenter. The set of patients was
randomly divided into two groups. In the intervention group, in addition to the standard care before the
operation, the intervention of listening to recorded music was implemented (30 min, 1 meeting, selection
from 10 genres). The control group received standard care before surgery (education about the procedure,
medication) with rest in bed or in a chair. Patients assessed preoperative fear with three questionnaires:
Surgical Fear Questionnaire, SFQ; Amsterdam Preoperative Anxiety and Information Scale, APAIS, and Visual
Analogue Scale for Anxiety, VAS-A. Data were processed by the Mann-Whitney and Wilcoxon test with the
statistical program TIBCO STATISTICA 13 at a significance level of 5%.

Results: Of the sixty respondents, 43 were men before the planned bypass operation. All respondents ran-
ged according to the results of the questionnaire scores in the medium level of fear in both measurements.
No statistical difference was found between the intervention and control groups in both measurements.
Within the intervention group, statistically significant differences were found in the level of fear before
and after the music intervention in two questionnaires (change in SFQ value: 50.9+20.14 to 48.03+19.57, p =
0.004; change in VAS value-A: 72.13+£27.44 to 71.60+27.57, p = 0.002).

Conclusion: Listening to recorded music can reduce perceived preoperative fear in patients undergoing
planned heart surgery under general anesthesia. Based on the results, it can be assumed that patients who
experience fear before heart surgery may benefit from the intervention of listening to recorded music.

Adresa pro korespondenci: Mgr. Eva BaudySova, Ustav o3etfovatelstvi a porodni asistence, Lékaiské fakulta Ostravské univerzity, Syllabova 19,
703 00 Ostrava-Vitkovice, e-mail: z19603@student.osu.cz.
DOI: 10.33678/cor.2023.052

Tento clanek prosim citujte takto: Baudysova E, Jarosova D, Zelenikova R. Vliv poslechu reprodukované hudby na hodnoceni strachu u nemocnych pred operaci srdce. Cor Vasa
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Uvod

Operace srdce vyvoldva u pacientl pocity strachu a uz-
kosti v souvislosti s anestezii a chirurgickym vykonem
na jednom z nedulezitéjSich organd téla. Pfedoperacni
strach nebo Uzkost je emociondIni stav u mnoha pa-
cientd podstupujicich chirurgicky vykon, ktery muaze vy-
volat zdravotni a psychické komplikace tim, Ze ovlivni
fyziologické projevy, zvysi se spotfeba anestetik a riziko
infekce, zpomali se hojeni ran a prodlouzi se zotavova-
ni po operaci. Prozivany strach je spojovan s nadslednym
rostoucim stupném akutni a chronické pooperacni bo-
lesti."2V hrudni chirurgii existuje vztah mezi mirou pred-
operacni Uzkosti a predikci klinicky vyznamné akutni bo-
lesti.* Pfedoperacni strach je definovén jako nepfijemny
stav napéti, ktery vyplyvad z pochybnosti pacienta nebo
jeho obav pfed podstoupenim operace. Soucinnost stra-
chu a uzkosti vytvari ,syndrom strachu a Uzkosti” znamy
jako ,fear-anxiety syndrom”, vytvari situaci, kdy pacient
proziva soucasné strach z operace a uzkost z dosud ne-
znamych nasledkd.* Jsou popsany tfi dimenze strachu
pred operaci: strach z neznama, strach z pocitu nemoci
a strach o vlastni Zivot.5 Uzkost a strach v kratkém case
mobilizuji ¢lovéka ke zméné, nicméné nadmérné a dlou-
hodobé pulsobeni uz u néj mlze zpUsobit vycerpani
a snizeni imunity.®

V Ceské republice b&hem let 2007 az 2019 bylo prove-
deno celkem 110 435 kardiochirurgickych operaci, ro¢né
to bylo primérné 8 495 vykonu, z nich prevazuji aorto-
koronarni bypassy v poctu celkem 69 240, z toho 5 249
v praméru ro¢né a druhymi nejcastéjsimi jsou vykony na
chlopni v poc¢tu 49 103 operaci, v praméru 3 777 vykonu
ro¢né.’

Jiz Florence Nightingale ve svych pozndmkach z Krym-
ské valky uvedla, Ze poslech hudby zlepsuje celkovy stav
nemocnych vojakd® a personal muaze vyuzit hudbu pro
zlepseni atmosféry prostiedi pacienta.® Hudba je v sou-
Casnosti pouzivana v praxi,'® snadno se implementuje do
prostredi, je v soucasné dobé financné nendrocnd a pa-
cient ji mGze vyuzit jako techniku pro rozptyleni ¢i unik,"
doporucuje se u pacientld pred operaci a po operaci,'
mimo jiné usnadriuje i rehabilitacni proces.™

Vysledky systematického prehledu naznacuji, Zze po-
slech hudby maze mit efekt na vnimani strachu pred ope-
raci a je alternativou k farmakologickym zplsoblm sni-
zovani predoperacniho strachu.' V dalSim systematickém
prehledu zabyvajicim se efektem poslechu hudby na prua-
béh zotaveni po operaci byla kontrolni intervence vuci
hudbé nejcastéji rutinni péce, sluchatka bez hudby, Sum
a neruseny odpocinek na lGzku. Hudba sniZila pooperacni
bolest, Uzkost a uzivani analgezie a zvysila spokojenost
pacienta, pricemz délka pobytu se neliSila. Volba hudby
a jeji nacasovani mély jen maly vliv na vysledky. Hudba
byla ucinnd i v dobé, kdy byli pacienti v celkové aneste-
zii. Nacasovani hudby a aplikaci Ize pfizpUsobit prostredi
a oetfujicimu tymu.' Metaanalyza 92 randomizovanych
kontrolovanych studii, které sledovaly pusobeni inter-
vence s hudbou vzhledem k Uzkosti a bolesti u dospélych
chirurgickych pacientd, uvadi, Ze intervence s hudbou sni-
Zila Uzkost 0 21 mm u uzkosti na 100 mm dlouhé vizual-
ni analogové stupnici. Nezjistila se vyznamna souvislost
mezi ucinkem intervence a vékem, pohlavim, vybérem,

nacasovanim hudby a typem anestezie. Riziko zkresle-
ni studii bylo stfedni a2 vysoké.’®'7 vV Ceské republice se
problematice hodnoceni predopera¢niho strachu nebo
Uzkosti vénovalo nékolik vyzkumnych studii. Studie pro-
vedena v Cechéch s cilem porovnat APAIS a VAS-A u pa-
cientl podstupujici elektivni zadkrok uvadi, Ze nejcasté;si
duvody uzkosti byly pooperacni bolest, anesteziologické
komplikace, pooperacni nevolnost a zvraceni, obavy z na-
byti védomi po anestezii, chirurgicka chyba a odklad ope-
race.'®® Zadna ze studii se nevénovala konkrétné strachu
pred operaci srdce a nebyl zkouman efekt intervence na
jeho redukci.

Material a metodika

Cilem intervencni studie bylo zjistit vliv poslechu repro-
dukované hudby na hodnoceni strachu u pacientl pred
operaci srdce.

Vyzkumny soubor

Vyzkumny soubor zahrnoval 60 pacientd starSich 18 let
pred planovanou kardiochirurgickou operaci v celkové
anestezii (bypass, vykony na chlopnich, kombinované
operace, srde¢ni podpora). Pacienti byli ndhodné rozdé-
leni do dvou skupin: intervencni (n = 30) a kontrolni (n
=30).%°

Intervence

U pacientt v intervencni skupiné kromé standardni pred-
operacni péce byl realizovan poslech reprodukované
hudby podle hudebniho protokolu v minimalni délce 30
minut, den pred operaci odpoledne. Pacienti v interven-
¢ni skupiné si mohli k poslechu vybrat skladby z deseti hu-
debnich Zanrd. Zakladni nabidka licencovanych skladeb
obsahovala deset hudebnich Zanra: 1. country, 2. lidova
hudba, 3. klasickd hudba, 4. jazz, 5. elektronickd hudba,
6. pop, 7. reggae, 8. rockové balady, 9. relaxa¢ni hudba,
10. hudba s anxioalgolytickymi ucinky (klasickd hudba od
vybranych skladateld, ktera obsahuje prvky ovliviujici
Uzkost a bolest). Relaxacni, klasicka a hudba s anxioalgo-
lytickymi ucinky byla vybrédna s ohledem na pozadavky
Joanna Briggs Institute (JBI), ktery doporucuje pouziti
lehké, nelyrické hudby s 60 az 80 takty za minutu, v niz-
kych ténech, nejlépe smyccovych, s minimdlnimi bicimi
a hlasitosti 60 decibel(.2?2 Poslech byl realizovdn pomoci
MP3/MP4 prehravace se sluchatky pres hlavu nebo pomo-
ci tabletu.

U pacienttd v kontrolni skupiné byla realizovéana bézna
predoperacni péce dle standardd péce pro osetfujici per-
sondl akreditovaného Kardiocentra IKEM: informovany
souhlas s operaci, edukace a pak ponechani pacienta 30
minut na lazku/kresle v klidu.

Studie nezasahovala do bézné péce ani predepsané
medikace.

Hodnoceni strachu pred operaci

Pro hodnoceni strachu a uzkosti byly vyuzity tfi standar-
dizované dotazniky: Dotaznik strachu z operace (Surgical
Fear Questionnaire, SFQ), Amsterdamska skala predope-
racni uzkosti a potreby informaci (Amsterdam Preope-
rative Anxiety and Information Scale, APAIS), Vizualni
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analogova skdla pro uzkost (Visual Analogue Scale for
Anxiety, VAS-A).

Hodnoceni predoperacniho strachu bylo u pacientt
realizovdno den pred operaci dvakrat: pred intervenci
a hodinu po intervenci. U kontrolniho souboru bylo hod-
noceni strachu realizovdno dvakrat: pfi prvnim setkani
a minimalné hodinu potom, kdy byl pacient ponechan
v klidu 30 minut.

Dotaznik strachu z operace (SFQ)

Dotaznik SFQ? je osmipolozkovy sebeposuzovaci méfi-
i nastroj, ktery hodnoti strach pacienta z operace. Po-
loZzky se tykaji strachu z operace, anestezie, pooperacni
bolesti, nepfijemnych nezddoucich uc¢inkd po operadi,
zhorseni zdravotniho stavu, nelspésné operace, neupl-
ného zotaveni a dlouhého trvani rehabilitace po operaci
a jsou rozdéleny do dvou subskal: strach z kradtkodobych
nasledkl a strach z dlouhodobych nasledkl chirurgické-
ho vykonu. Kazda poloZzka je hodnocena na jedenacti-
bodové stupnici v rozsahu od 0 (nemam Zadny strach)
do 10 (mam velky strach). Celkové skére nabyva hodnot
od 0 do 80. Vyssi skére na stupnici odpovida vyssi urovni
strachu.?

Amsterdamska skala predoperacni Gzkosti

a potreby informaci (APAIS)

Cilem dotazniku je identifikovat pacienty, ktefi jsou uz-
kostni, a urcit droven informaci, které pacient vyzaduje.
Dotaznik APAIS obsahuje Sest poloZzek. Kazda polozka je
hodnocena na pétibodové Likertové skale od vibec ne (1)
po velmi (5). Sest vyrok( se tyka posouzeni uzkosti souvi-
sejici s anestezii a s operaci (subskala APAIS-A) a dva s po-
tfebou informaci. Pacient se skére 11 nebo vice na skale
Uzkosti zaziva uzkost. Skére u subskaly hodnotici uzkost
(APAIS-A) je v rozpéti od 1 do 20 a u celkového skoére od
1do 30.%

Vizudlni analogova skala pro tzkost (VAS-A)

Koncept vizudlniho analogového méfitka pfizplsobeny
k méreni uzkosti (VAS-A) byl poprvé pouzit v roce 1988.%
Vyhodnoceni 10cm (100mm) usecky se provadi pomo-
ci pravitka, kterym se uvadi hodnota urcena pacientem
mezi koncovymi body 0 az 100. Vyssi skére znamena vétsi
intenzitu Uzkosti. Doporuceno je skérovani: Zadna uzkost
(0-4 mm), mirna uzkost (5-44 mm), stfedni Uzkost (45-74
mm) a silnd uzkost (75-100 mm). Prah VAS-A pro klinicky
odpovidajici stupen uzkosti je odhadovan na hodnotu ko-

Tabulka 1 - Charakteristika intervencni a kontrolni skupiny (n = 60)

Charakteristiky Intervencni Kontrolni
skupina skupina
Pohlavi n (%) n (%)
Muzi 30 100,0 30 100,0
Zeny 0 0,0 0 0,0
Vék
40-49 let 0 0,0 1 33
50-64 let 26,7 9 30,0
65-74 let 19 63,3 14 46,7
75-84 let 3 100 6 20,0
Pracovni stav
Duchodce 26 86,7 22 73,4
Zaméstnanec 1 3,3 13,3
Osoba samostatné vydélecné 3 10,0 13,3
¢inna
Rodinny stav
Zenaty/vdana 28 933 29 96,7
Rozvedeny/rozvedena 0 0,0 0 0,0
Vdovec/vdova 2 6,7 1 3,3
Oblibena hudba
(uvedena na 1. misté)
Country 11 36,7 12 40,0
Pop 9 30,0 8 26,7
Rock 3 100 0 0,0
Klasicka hudba 2 6,7 0 0,0
Lidova hudba 1 33 1 33
Jakykoliv zanr 4 13,3 7 23,3
Klid bez hudby 0 0,0 2 6,7

Charakteristiky Intervencni Kontrolni
skupina skupina
Bydleni n (%) n (%)
Mésto 18 60,0 21 70,0
Vesnice 12 400 9 30,0
Dokoncené vzdélani
Vysokoskolské 1 33 0 0,0
Stredoskolské s maturitou 27 90,0 20 66,7
Vyucen 1 33 20,0
Zéakladni 1 33 4 13,3
Typ operace
Bypass 22 73,3 21 70,0
Chlopen 6 20,0 8 26,7
Jiné (kombinované, srde¢ni 2 6,7 1 3,3
podpora)
Snizuje hudba strach...
Ano 23 76,7 16 53,3
Ne 0 0,0 0 0,0
Nevim 7 23,3 14 46,7
Vybér hudby
(pfevazna cast poslechu)
Country 15 500 O 0,0
Pop 9 300 0 0,0
Rockové balady 3 100 0 0,0
Klasicka hudba 2 6,7 0 0,0
Lidova hudba 1 33 0 0,0
Jakykoliv zanr 0 0 0 0,0
Klid bez hudby 0 0 30 100,0
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lem 50 mm.?” Krajni body usecky jsou popsany slovné od
naprosto klidny po nejhorsi strach, jaky si lze predstavit.?®
Doporucuje se jako uzitec¢ny nastroj pro méreni poope-
racni Uzkosti?® a Uzkosti hospitalizovanych pacientd.®

Analyza dat

Pro popis demografickych dat byla pouzita deskriptivni
statistika (aritmeticky prdmér, median, smérodatnd od-
chylka). Vzhledem k tomu, Ze data vykazovala vyraznéjsi
odchylky od normalniho rozdéleni, byly k dalSimu statis-
tickému zpracovani pouzity neparametrické testy: Man-
nlv-Whitneyho test pro porovnani dvou skupin a Wilco-
xonuv test pro porovnani opakovanych méreni. Vypocty
byly provedeny v programu TIBCO STATISTICA 13 na hla-
diné vyznamnosti 5 %.

Vysledky

Soubor
Prdmérny vék muzd byl 66,1 roku. Pfevazovali respon-
denti (n = 43; 71,7 %) po operaci bypassu, 14 (23,3 %)
osob s operaci na srdecni chlopni, ostatni byly kombino-
vané vykony (3, 5 %). Pfedchozi operaci srdce potvrdilo 23
(38,3 %) pacientd, jinou operaci podstoupilo 44 (73,35 %)
pacientl, 39 (65 %) pacientli mélo s operaci dobrou zku-
senost, 9 (15 %) pacientd nemélo Zzadnou zkusenost a dva
(3,3 %) pacienti méli Spatnou zkusenost (tabulka 1).
Nejcastéjsim hudebnim zanrem, ktery pacienti v in-
tervencni skupiné zvolili, byla country hudba (n = 23;

38,3 %) a popova hudba (n = 17; 28,3 %), minimalné
byla zvolena lidovd, vdzna a rockova hudba. Vsichni
pacienti v intervenéni skupiné se domnivali, Ze hudba
mUze pomoci pfekonat strach a mlize mit pozitivni vliv
na zdravotni stav ¢lovéka. U doplniujici otazky, co jim
pomaha prekonat strach, se respondenti zminili o zpé-
vu, poslechu radia, pobytu na chaté, prochdzce, pomoci
rodiny, sportovni ¢innosti, davére v profesiondly a od-
vaze.

Hodnoceni strachu pred operaci srdce

V subskale APAIS-A hodnotici Uzkost u intervencni skupi-
ny bylo prlimérné skoére v prvnim méreni 14,17 a u kont-
rolni skupiny 14,10 (rozpéti skére subskaly od 1 do 20). Ve
druhém méreni se pramérné hodnoty uzkosti u subskaly
APAIS-A u intervencni skupiny snizily na 13,9 a u kontrol-
ni skupiny na 14,03.

Primérné hodnoty skére strachu pred operaci na skale
SFQ (rozpéti od 0 do 80, kde vy3si skére znamend vyssi
uroven strachu) dosahovaly 50,9 v intervencni skupiné
a 48,63 v kontrolni skupiné v prvnim méfeni a ve druhém
méreni se hodnoty snizily na 48,03 u intervencni skupiny
a 47,83 u kontrolni skupiny.

Pacienti pred zahdjenim intervence v intervencni sku-
piné hodnotili strach pred operaci na skale VAS-A (roz-
péti od 0 do 100, kde vyssi skére znamena vyssi Uroveri
strachu) prdmérnym skoére 72,13 a v kontrolni skupiné
primérnym skére 71,60. Ve druhém méreni se priimérné
hodnoty snizily u intervencni skupiny na 71,67 a u kont-
rolni skupiny na 71,50. Rozdily v hodnoceni strachu pred

Tabulka 2 - Hodnoceni strachu pred operaci (n = 60)

Skupiny Prvni méreni
Dotazniky Intervencni skupina  Kontrolni skupina
(n=30) (n=30)
M = SD M = SD
APAIS-A tzkost 14,17 +4,79 14,10 + 4,24
SFQ 50,9 + 20,14 48,63 + 20,10
VAS-A 72,13+27,44 71,60 £27,57

p*

0,859
0,600
0,359

Druhé méreni

Intervencni skupina Kontrolni skupina p*

(n =30) (n=30)

M = SD M = SD

13,9+ 4,94 14,03 + 4,27 0,912
48,03 + 19,57 47,83 + 19,78 0,900
71,67 + 16,90 71,50 + 16,99 0,767

APAIS-A — Amsterdam Preoperative Anxiety Information Scale-Anxiety (rozpéti u hodnoceni tizkosti APAIS-A: od 1 do 20); M - priimér
(mean); SD - smérodatna odchylka; SFQ - Surgical Fear Questionnaire (rozpéti od 0 do 80, kde vyssi skére znamena vyssi Uroven strachu);
VAS-A - Visual Analogue Scale-Anxiety (rozpéti od 0 do 100, kde vyssi skore znamend vyssi droven strachu).

* Manndv-Whitneyho poradovy test.

Tabulka 3 - Porovnani primérné trovné strachu v zavislosti na intervenci (n = 60)

Dotazniky Skupiny

Intervencni skupina (n = 30)
APAIS-A tizkost .

Kontrolni skupina (n = 30)

Intervencni skupina (n = 30)
SFQ .

Kontrolni skupina (n = 30)

Intervencni skupina (n = 30)
VAS-A

Kontrolni skupina (n = 30)

1. méreni 2. méfeni p*

M + SD M = SD

14,17 4,79 13,9 £ 4,94 0,478
14,10 £ 4,24 14,03 + 4,27 NS
50,9 + 20,14 48,03 £ 19,57 0,004
48,63 + 20,10 47,83 £ 19,78 0,012
72,13 £ 27,44 71,60 + 27,57 0,002
71,67 + 16,90 71,50 + 16,99 0,789

APAIS-A — Amsterdam Preoperative Anxiety Information Scale-Anxiety; M — primér (mean); SD - smérodatna odchylka; SFQ - Surgical Fear

Questionnaire; VAS-A - Visual Analogue Scale-Anxiety.
* WilcoxonUv test.
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operaci mezi skupinami v prvnim a druhém méreni nebyly
statisticky vyznamné (tabulka 2).

Srovnani hodnoceni strachu pred operaci

u pacient( pred intervenci a po intervenci

Pfi srovnani hodnoceni strachu pred operaci pred inter-
venci a po intervenci poslechem hudby byl u intervencni
skupiny zaznamenan statisticky vyznamny rozdil (tabul-
ka 3). Pacienti uvadéli nizsi uroven strachu po poslechu
reprodukované hudby ve srovnani s Urovni strachu pred
intervenci. Statisticky vyznamné rozdily se potvrdily pfi
hodnoceni strachu pouzitim dotazniku VAS-A (p = 0,002),
u dotazniku SFQ (p = 0,004). Snizeni skére strachu pred
operaci kontrolni skupiny u dotazniku SFQ (p = 0,012) je
rovnéz statisticky vyznamné. PFfi hodnoceni strachu pred
operaci pomoci dotazniku APAIS-A bylo u intervencni
skupiny po intervenci hodnoceni Urovné strachu nizsi, ale
ne statisticky vyznamné (p = 0,478).

Diskuse

Hlavnim cilem studie bylo zjistit vliv poslechu reprodu-
kované hudby na hodnoceni strachu u pacientl pred
operaci srdce. Jednd se o prvni studii ovérujici efekt
poslechu reprodukované hudby na hodnoceni strachu
pred operaci srdce u ¢eskych pacientd. Z nasich vysled-
kG vyplyva, Zze hudba pfrispéla ke snizeni strachu. Pa-
cienti uddvali vy3si Uroven strachu pred intervenci nez
po intervenci. Rozdil v hodnoceni strachu po intervenci
poslechem hudby v ramci sledované skupiny byl stati-
sticky vyznamny. Intervence poslechem hudby se pro-
kazala jako ucinna pfi snizeni pfedoperacniho strachu
u dospélych pacientd pred operaci srdce pfi hodno-
ceni strachu pred operaci podle dotaznikd SFQ, VAS-
-A a APAIS. Dle subskaly dotazniku APAIS-A rozdil nebyl
statisticky vyznamny. Dotazniky SFQ a VAS-A ukazuji
lépe prfipadny dopad intervence na pacientlv strach
pfed operaci. Pro intervenéni studii se ndm jevi pro
nékteré pacienty vhodnéjsi jednodimenzionalni skala
VAS-A nez vicepolozkovy dotaznik s Likertovou $kalou
(APAIS, SFQ), protoze VAS-A je vyhradné zaméren na
hodnoceni strachu pred operaci. Dotaznik APAIS se za-
mérfuje i na informace o operaci a anestezii, coz inter-
vence neovlivni. Jinak je dobrym screeningem pro urce-
ni strachu pacienta pred operaci. Dotazniky jsou kratké
a na vyplnéni jednoduché, a tim nezatézuji pacienta.
Vysledky této studie nelze zobecnit na celou popula-
ci. V praxi lze vice vyuZzit nastroje pro méreni strachu
a uzkosti a sledovat mozny efekt nefarmakologickych
metod v kardiochirurgii, kterd je pfevazné zaloZena na
invazivnich intervencich a farmakologii.

Hudba v mediciné je doporucovana v zahraniéi jako
podpurnad intervence pro redukci strachu a uzkosti i
zmirnéni bolesti, kde je vyuzivana jako soucast holistické
péce o pacienta. Védecké dikazy podporuji kromé vyuziti
hudby v mediciné také terapii chladem nebo masaze jako
ucinné nefarmakologické metody v kardiochirurgii. Tyto
nefarmakologické metody jsou bezpecné, flexibilni, ne-
invazivni, snadno aplikovatelné, levné a bez nezddoucich
ucink.?° | pres oblibenost poslechu hudby se stava, ze
néktefi pacienti v nemocni¢nim prostfedi hudbu odmitaji

kvali hluku z okoli,3' pacient vice vnima zvuky v okoli (pfi-
stroje, diskuse personalu), coz mlze ovlivnit pacientovu
podrazdénost a nespavost.3 Byly popsany i situace, kdy
pacienti, ktefi zazili mnoho stresu a bolesti, se rozhodli
poslouchat hudbu kratsi dobu v urcitych ¢asovych use-
cich nebo ji radéji neposlouchali.?* Novéjsi studie pochazi
z Ciny,3 Spojenych statd,? Turecka® a Iranu® a orientuji
se spiSe na vliv poslechu hudby na redukci pooperacniho
strachu, uzkosti a bolesti.

Autofi studii doporucuji intervenci hudby jako dopl-
nujici metodu k pouziti farmakologickych prostiedk
v pfedoperacnim obdobi. Poslech hudby pred operaci by
se mél ridit podle predem pripraveného hudebniho pro-
tokolu. Hudebni protokol pouzivany v publikovanych
studiich se li§i ohledné vybéru hudebniho zanru, frek-
vence a doby pousténi hudby ¢i urceni vhodného dne
pro intervenci.?® U reprodukované hudby je mozné urcit
dobu poslechu: 30 minut, ¢astost: napf. pocet sezeni 1x
denné pred operaci nebo 2x denné prvni, druhy, treti
den po operaci a vybér doby, kdy je mozné hudbu apli-
kovat (u typu zakroku se lisi moznosti), hlasitost 50 az 60
decibell, vybér hudby dle pacienta ¢i relaxa¢ni. Néktefi
vyzkumnici povazovali hudbu z vlastni kultury pacienta
za efektivnéjsi,?*37:38 proto vyzkumy spojené s poslechem
tradi¢ni hudby dané zemé nemohou byt zobecriovany
na populaci.**V nasi studii pacienti vybirali z deseti hu-
debnich Zanrd a nejcastéji volili country nebo popovou
hudbu. Ackoliv studie zkoumajici vliv hudby na pred-
operacni strach u rznych operaci jsou bézné, studie za-
hrnujici pacienty v oboru kardiochirurgie jsou méné cas-
té. Predoperacni Uzkost (a zdroven pooperacni bolest)
ve vztahu k muzikoterapii hodnotila napfiklad studie
autorl z Egypta. Muzikoterapeut hral na strunny dre-
vény nastroj podobny loutné etnickou hudbu (arabskou,
tureckou). Vysledky studie prokazaly, ze hudba snizila
stresovou reakci pacientd pred kardiochirurgickou ope-
raci, nicméné vysledky nebyly statisticky vyznamné.>® Po-
zitivni vliv hudby na redukci strachu pred planovanou
operaci popisuji studie zahrnujici soubor pacientl z raz-
nych oboru chirurgie. Studie zahrnujici pacienty jedno-
denni chirurgie (z oborG neurochirurgie, porodnictvi
a gynekologie, obecné chirurgie, otorinolaryngologie,
urologie, plastické chirurgie a kardiovaskularni chirur-
chem hudby.* Rovnéz studie z oboru porodnictvi a gy-
nekologie popisuji, Ze pfredoperacni hudebni intervence
mUzZe snizit Uzkost a bolest u Zen podstupujicich cisarsky
ez ¢i jiny gynekologicky vykon a maze ovlivnit snizovani
fyziologickych parametrl a Gzkosti.?64142

Systematicky prehled zahrnujici 14 studii u kardiochi-
rurgickych pacientd podobné jako nase studie potvrdil
pozitivni vliv hudby na strach a bolest u pacientd po ope-
raci srdce.*®

Ukazuje se, Ze pacienti prozivajici strach pred operaci
dobre reaguji na nefarmakologické intervence a je vhod-
né, aby byly osetfujicim personalem v rdmci predoperacni
pfipravy témto pacientdm nabizeny. Jak autofi pfehledo-
vych studii**** opakované upozorniuji, vysledky dostup-
nych studii nejsou vzdy jednoznacné (vzhledem k nizké-
mu poctu pacientd v souboru, odlisnosti ve vyzkumnych
protokolech) a je potieba realizovat dalsi studie v této
oblasti.



E. Baudysova, D. Jarosova, R. Zelenikova

819

Limitace studie

Studie méla nékolik limitaci: vyzkum v klinické praxi rea-
lizoval pouze jeden vyzkumnik v praxi (prvni autor), maly
pocet respondentd, obtiznost pouziti metody intervence
hudbou v praxi ohledné provozu oddéleni (rusnost), li-
mitace na strané pacientl (neddvéra, odstoupeni od in-
tervence) ¢i naopak Hawthornuv efekt (vyhovéni vyzkum-
nikovi, Ze vénuje ¢as respondentovi), bias, vliv kultury
prostredi. Vysledky této studie nelze zobecnit na celou
populaci.

Zavér

Z vysledkl vyzkumu vyplyva, Ze pacienti podstupujici
operaci srdce udavali vy$si uroven predoperac¢niho stra-
chu pred intervenci poslechem reprodukované hudby nez
po intervenci. Vliv hudby na vnimani strachu pfed operaci
byl v rdmci sledované skupiny vyznamny. Hudba mize byt
vhodnou nefarmakologickou metodou pro snizeni inten-
zity strachu pred operaci srdce a je mozné, Ze Uzkostnéjsi
pacienti z ni mohou profitovat.

Prohlaseni autorek o mozZném stietu zajma
Autorky prohlasuji, Ze neexistuje Zadny stfet zajma.

Financovani

Podporeno Studentskou grantovou soutézi vyhlasenou
Lékarskou fakultou Ostravské univerzity, SGS02/LF/2021-
2022.

Prohlaseni autorek o etickych aspektech publikace a in-
formovany souhlas

Autorky prohlasuji, Ze vyzkum byl veden podle etickych
standardu. Vyzkum byl schvalen Etickou komisi pfi Insti-
tutu klinické a experimentdlni mediciny a Fakultni Tho-
mayerovou nemocnici s multicentrickou pasobnosti pod
jednacim ¢islem 2651/2215083/22; G-22-02. U¢ast pacien-
ta ve studii byla dobrovolnd a anonymni. Pacienti pode-
psali informovany souhlas.
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Cil: Analyzovat frekvenci ¢asnych pooperacnich komplikaci a identifikovat prediktory dlouhodobého pobytu
na jednotce intenzivni péce (JIP) po Bentallové operaci.

Materidly a metody: V této retrospektivni studii byly pouzity udaje ze zdravotni dokumentace dospélych
pacientl (ve véku 18-75), ktefi v letech 2012 az 2021 prodélali Bentallovu operaci pro aneurysma na vze-
stupné aorté. Podle délky pobytu na JIP byli pacienti rozdéleni do dvou skupin: délka pobytu na JIP do 3 dnli
(1. skupina) a délka pobytu na JIP nad 3 dny (2. skupina). K uréeni prognostickych rizikovych faktord byla
provedena univariacni i multivariacni analyza (logistické regrese).

Vysledky: Mezi hlavni charakteristiky pacientli ve 2. skupiné patfily jednoznacné vyssi vék (p = 0,005), z ko-
morbidit ¢astéjsi pfitomnost arteridlni hypertenze (p = 0,044) a statisticky vyznamné nizsi vstupni glome-
ruldrni filtrace (GF) (p = 0,045). V pfipadé 2. skupiny pacient( byl kvali vyssi incidenci krvaceni ve srovnani
s 1. skupinou sbérny zasobnik (cell saver) pouzit 3,6krat castéji (p = 0,0005) pfi témér 6nasobné (p = 0,0037)
vyssi potiebé retorakotomie v dlsledku krvaceni, pii 4,3krat (p = 0,0002) vyssi incidenci akutni renalniho
selhdni a 3,3krat (p = 0,0004) castéjSim akutnim respiracnim selhani. Multivariacni logisticka regrese iden-
tifkovala dva nezavislé prediktory dlouhodobého pobytu na JIP: délku mechanické ventilace (OR 1,204 [Cl
1,053-1,377], p = 0,007) a rozvoj akutniho renalniho selhani (OR 4,069 [CI 1,040-15,923], p = 0,044).

Zavéry: Aby se predeslo peroperacnim a pooperac¢nim komplikacim, je sice nutno lécit vsechny pacienty
stejné, ale pacientlim s faktory zvysujicimi riziko dlouhodobého pobytu na JIP je nutno vénovat obzvlastni
pozornost.

ABSTRACT

Aim: To analyze the frequency of early postoperative complications and predictors of long-stay patients in
the intensive care unit (ICU) after the Bentall procedure.

Materials and methods: This retrospective study is based on the obtained medical records of adult patients
(aged 18-75), who underwent Bentall procedure for an ascending aortic aneurysm between 2012 and 2021.
Depending on the length of ICU stay, all patients were divided into two groups: length of ICU stay up to
3 days (group 1) and length of ICU stay longer than 3 days (group 2). Univariate and multivariate analysis
(logistic regression) was used to determine prognostic risk factors.

Results: Patients of the second group were characterized by reliably older age (p = 0.005), more frequent
presence of arterial hypertension (p = 0.044) among concomitant diseases (p = 0.044) and significantly lower
baseline glomerular filtration rate (GFR) (p = 0.045). In case of the second group of patients in comparison
with the first one, cell saver was used 3.6 times (p = 0.0005) more often and almost 6 times (p = 0.0037) more
often, as well as the need for rethoracotomy due to bleeding, 4.3 times (p = 0.0002) more often acute renal
failure and 3.3 times (p = 0.0004) more often acute respiratory failure. Multivariate logistic analysis revealed
two independent predictors of long-stay ICU: duration of mechanical ventilation (OR 1.204 [CI 1.053-1.377],
p =0.007) and development of acute renal failure (OR 4,069 [Cl 1,040-15,923], p = 0.044).

Conclusions: All the patients must be treated in the same way to avoid per- and postoperative complications,
but patients with risk factors for long-stay ICU should be under special attention.
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Long-stay predictors in the ICU after Bentall procedure

Introduction

Reconstructive surgery of ascending aortic aneurysms
(AAA) is one of the most challenging issues in modern
cardiac surgery. As early as 1968, Bentall and De Bono
proposed an operation using a composite valve-contai-
ning conduit or a self-assembled aortic valve conduit for
the surgical treatment of AAA.'

Today, the Bentall procedure has been widely imple-
mented in various pathological conditions, including aor-
tic regurgitation, Marfan syndrome, aortic dissection, and
aortic aneurysm.? At the same time, due to a significant
number of complications associated with bleeding from
the proximal anastomosis and the site of coronary artery
implantation, the original technique has undergone a
number of modifications, which allowed this procedure
to be performed with a relatively lower incidence of hem-
orrhagic postoperative complications.>

However, despite the modification of the Bentall pro-
cedure, a number of postoperative complications still per-
sist, such as hemodynamic instability, acute kidney injury,
respiratory failure with prolonged mechanical ventila-
tion, which can affect the length of intensive care unit
(ICU) stay.5’

Prolonged ICU stay leads to significant healthcare costs
and excessive consumption of medical resources, as well
as to an increase in perioperative mortality and complica-
tions.

Aim

To analyze the frequency of early postoperative compli-
cations and predictors of long-stay patients in ICU after
the Bentall procedure.

Materials and methods

Patient characteristics
In this retrospective study, medical records of adult pati-
ents (18 to 75 years of age) who underwent the Bentall
procedure for AAA at the State Institution “Heart Institu-
te Ministry of Health of Ukraine” between 2012 and 2021
were obtained. The exclusion criteria were: concomitant
cardiac surgery; patients aged younger than 18 years or
older than 75 years.

The study was approved by the Ethics Committee of
the Shupyk National Healthcare University of Ukraine,
protocol No 11 of 16. 11. 2021.

Anesthesia and cardiopulmonary bypass
Intraoperative monitoring included electrocardiogram,
invasive blood pressure, central venous pressure, arteri-
al blood oxygen saturation, cerebral oximetry, ultimate
respiratory concentration of sevoflune, nasopharyngeal
and bladder temperature, and urine output.

General anesthesia was maintained by titrating sevo-
flurane at a dose of 1.5 vol% to 2.5 vol% to maintain BIS
values from 40 to 60. Sevoflurane was supplied into the
oxygenator circuit during cardiopulmonary bypass (CPB)
through a calibrated vaporizer.

Mechanical ventilation (MV) was performed using an-
esthesia machines with FiO, of 50% of air-oxygen mixture
in the normoventilation mode under the control of arte-
rial blood gases (arterial blood pCO, values were main-
tained at 35-40 mmHg).

All patients were operated on through a midline ap-
proach. The Bentall procedure was performed using a
heart-lung machine (HLM) with disposable membrane
oxygenators. A dose of heparin of 300 IU/kg body
weight was administered intravenously before CPB
start to achieve an activated clotting time (ACT) above
480 seconds. ACT was measured every 30 minutes dur-
ing CPB. Protamine sulfate was used to counteract the
anticoagulant effect of heparin after CPB termination.
The priming volume consisted of 500 ml of colloid so-
lutions, 100 ml of 4.2% sodium bicarbonate solution,
300 ml of 0.9% sodium chloride solution, and 100 ml
of 15% mannitol solution. If necessary, deep hypother-
mic circulatory arrest (DHCA) was performed when the
body temperature reached 22 °C. Cerebral oximetry
was monitored in all patients using a regional oxim-
eter.

Data collection

Preoperative, intraoperative, and postoperative data
were collected. At the preoperative stage, such indicators
as demographic characteristics (age, gender, body wei-
ght), echocardiographic parameters (left ventricular ejec-
tion fraction [LVEF] and ascending aortic diameter) and
comorbidities were recorded.

Intraoperative data included surgery duration, aortic
cross-clamping duration, and DHCA duration.

Data collected during the postoperative period in-
cluded duration of MV, use of sell saver, the frequency of
postoperative complications (myocardial infarction, acute
respiratory failure, acute renal failure, acute hepatic fail-
ure, gastrointestinal bleeding, rethoracotomy), length of
ICU stay and length of hospitalization.

In our routine ICU practice the usual length of ICU stay
after Bentall procedure is 3 days, so the patients who
needed more time in ICU were referenced to long-stay
group.

The decision about extubation was made regarding
the following clinical criteria: full recovery from muscle
relaxation and anesthesia; patients are easy to rouse, neu-
rologically intact, lift head and stick out tongue; stable
hemodynamics (heart rate and blood pressure are within
ordered parameters, bleeding is controlled); spontane-
ous muscle movement with stable respiratory rate and
adequate oxygenation, which was confirmed by arterial
blood gases (Sa0, >92%, on FiO, <50%). Postoperative ar-
rhythmias included clinically significant atrial fibrillation
(ECG recordings on one or more ECG leads), which dem-
onstrated the presence of atrial fibrillation characteristics
ECG features lasting at least 30 s in the (intra- and) post-
operative setting which requires treatment with rate or
rhythm control agents or requires anticoagulation, and/
or extends the duration of hospitalization; ventricular
tachycardia, ventricular fibrillation and atrioventricular
block. Patients were on continuous ECG monitoring dur-
ing two days after surgeries. Acute renal failure was de-
fined as absolute increase in sCr, at least 0.3 mg/dL (26.5
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pmol/L) within 48 hours or by a 50% increase in sCr from
baseline within 7 days, or a urine volume of less than 0.5
mUl/kg/h for at least 6 hours. Acute heart failure was de-
fined as a need of using high doses of at least two inotro-
pes intraoperatively and during the first two postopera-
tive days. Indication for using cell saver was anticipated
blood loss more than 20% blood volume after protamine
administration.

Statistical analysis

The results of the study were presented as the arithme-
tic mean (M) * standard deviation (SD). In the case of
abnormal distribution of results, the data were presen-
ted as median (Me) and the 1st (Q25) and 3rd (Q75)
quartiles — Me (Q25; Q75). In the case of a normal dis-
tribution of data, the Student’s t-test is used to deter-
mine the reliability of statistical indicators, and at the
same time, in the absence of a normal distribution, the
nonparametric Mann-Whitney U-test is used. For the
analysis of categorical variables, such as the inciden-
ce of postoperative complications in both groups, the
Pearson’s y? test or Fisher’s exact test was used (when
appropriate). For logistic multivariate analysis, factors
with a significance of p <0.05 in univariate analysis
were included. Differences at p <0.05 (95.5%) were
considered significant. To analyze the data obtained,
the program of statistical data processing “SPSS Statis-
tics ver. 27" was implemented.

Results

In total, during 2012-2021, 197 Bentall procedures for
ascending aortic aneurysm were performed at the Sta-
te Institution “Heart Institute Ministry of Health of
Ukraine”. Sixty-seven patients who underwent concomi-
tant cardiac surgery in addition to the Bentall procedure
were excluded from the study. One patient died intra-
operatively and was excluded from the study. In additi-
on, 5 patients were excluded due to missing data in their
medical records. Thus, this study included 124 patients,
aged 18 to 70 years. Marfan syndrome was observed in 9
(7.26%) patients and bicuspid aortic valve was detected
in 75 (60.5%) patients. In 2 (1.16%) cases, the operation
was an emergency.

The most frequent postoperative complications in-
cluded arrhythmias — 65 (52.4%) cases, acute respiratory
failure — 24 (19.4%), acute renal failure- 23 (18.5%), and
acute heart failure — 21 (16.9%).

Depending on the length of ICU stay, all patients were
divided into two groups: the first group — length of ICU
stay up to 3 days — 99 patients; the second group - length
of ICU stay longer than 3 days — 25 patients.

Baseline characteristics of patients depending on the
length of stay in the ICU are shown in Table 1.

As can be seen from Table 1, patients who stayed in
the ICU for more than 3 days were characterized by sig-
nificantly older age (p = 0.005), more frequent presence
of arterial hypertension among comorbidities (p = 0.044)
and significantly lower baseline GFR (p = 0.045).

No significant differences are observed between the
study groups in intraoperative parameters such as dura-

Table 1 - Initial characteristics of patients depending on length

of ICU stay (m+SD)

Parameters Group 1 Group 2 P
(N =99) (N =25)
Age, years 48.1+13.1 56.4+12.2 0.005
Male gender, n (%) 91(91.9%) 20(80.0%) 0.135
BMI, kg/cm? 28.2+7.47 26.4+3.93  0.266
Marfan syndrome, n (%) 9 (9.09%) 0 (0.00%) 0.202
Bicuspid aortic valve, n (%) 56 (56.6%) 19 (76.0%) 0.075
AH 78 (78.8%) 24 (96.0%) 0.044
=& DM 6 (6.0%) 1(4.00%) 1.0
g ; AF 5(5.05%)  1(4.00%) 1.0
g § COPD 1(1.01%) 0 (0.00%) 1.0
ST A 2(2.02%)  0(0.00%) 1.0
LVEF, % 57.4+9.64 55.2+13.8 0.348
Ascending aorta 5.41+1.04 5.18+0.70 0.295
diameter, cm
GFR, ml/min/1.73 m? 100.6+26.1  88.9+23.5  0.045
Emergency surgery, n (%) 2 (2.02%) 0 (0.00%) 1.0
Cardiac surgery 3(3.03%) 2 (8.00%) 0.264

reoperation, n (%)

AF - atrial fibrillation; AH - arterial hypertension; BMI - body

mass index; COPD - chronic obstructive pulmonary disease; CVA -
cerebrovascular accident; DM - diabetes mellitus; GFR - glomerular
filtration rate; LVEF - left ventricular ejection fraction.

tion of surgery (p = 0.712), duration of CPB (p = 0.626),
and duration of hypothermic circulatory arrest (p = 0.638)
(Table 2).

At the same time, patients who stayed in the ICU for
more than 3 days, had a significantly longer stay on MV (p
= 0.0001) compared with patients who stayed in the ICU
for up to 3 days (Table 2).

In addition, due to significantly higher bleeding in
patients of the second group compared to the first (p =
0.0005), patients of the second group used cell saver 3.6
times more often (p = 0.0005) and had a significantly al-
most 6 times (p = 0.0037) higher need for rethoracotomy
due to bleeding (Table 2).

Patients in the second group had 4.3 times (p = 0.0002)
more frequent acute renal failure and 3.3 times (p =
0.0004) more frequent acute respiratory failure compared
with the first group (Table 2).

Logistic regression analysis identified the following
two independent predictors of prolonged ICU stay: the
duration of MV and acute renal failure in the early post-
operative period (Table 3).

Discussion

The results of our retrospective study have shown that ol-
der age, arterial hypertension, and lower GFR, as well as
alonger MV, acute renal failure, acute respiratory failure,
higher blood loss, and reoperation in the postoperative
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Table 2 - Characteristics of the intraoperative and early postoperative period depending on length of ICU stay (m+SD)

Parameters

Surgery duration, min
CPB duration, min

Hypothermic circulatory arrest
-n (%)
- average duration, min

MV duration, hour

Blood loss in ICU, ml (Me [Q;; Q,)

Cell saver, n (%)

Length of hospitalization, days

Focal lesions

AHF

Ml

Arrhythmia

Acute respiratory failure

Acute kidney injury

Complications, n (%)

Acute liver failure
Gastrointestinal bleeding

Rethoracotomy

Group 1 Group 2 p

(N =99) (N =25)

4.16+1.08 4.25+1.02 0.712
128.8+39.8 133.2+42.9 0.626
31(31.3%) 11 (44.0%) 0.145
10.2+2.45 10.6+3.72 0.638
10 (9; 12.5) 12 (12; 25.0) 0.0001
700 (550; 900) 1050 (500; 1 200) 0.0005
11 (11.1%) 10 (40.0%) 0.0005
14 (13.0; 19.0) 19 (14; 23) 0.001
2 (2.02%) 1(4.00%) 0.494
15 (15.2%) 6 (24.0%) 0.369
5 (5.05%) 2 (8.00%) 0.627
48 (48.5%) 17 (68.0%) 0.081
13 (13.3%) 11 (44.0%) 0.0004
11 (11.1%) 12 (48.0%) 0.0002
2 (2.02%) 2 (8.00%) 0.180
8 (8.08%) 4 (8.00%) 0.258
2 (2.02%) 5 (12.0%) 0.0037

AHF - acute heart failure; CPB - cardiopulmonary bypass; ICU - intensive care unit; Ml - myocardial infarction; MV - mechanical ventilation.

Table 3 - Multivariate logistic regression analysis

Parameters OR (@ p

Age, year 1.032 0.960-1.110 0.396
AH, n (%) 9.144 0.418-12.393 0.160
GFR, ml/min 0.991 0.962-1.021  0.552
MV duration, hours 1.204  1.053-1.377 0.007
Blood loss in ICU, ml 0.982  0.962-1.003  0.095
Rethoracotomy, n (%) 1.812 0.180-18.198 0.614
Arrhythmia, n (%) 1.965 0.590-6.544  0.271
Acute respiratory failure, n (%) 1.187  0.225-5.525  0.827
Acute kidney injury, n (%) 4.069 1.040-15.923 0.044

AH - arterial hypertension; GFR - glomerular filtration rate; ICU -
intensive care unit; MV — mechanical ventilation.

period were significantly more common in patients who
required ICU stay for more than 3 days.

Due to the technical complexity of the Bentall pro-
cedure, aortic reconstruction can pose a significant
risk of postoperative complications and, accordingly, a
long-stay ICU.%° Thus, according to Dunne et al. (2013),
among postoperative complications after surgery for
AAA, the prevalence of arrhythmias was 33.7%, acute
renal failure — 14.6%, bleeding/tamponade - 14.6%,
while hospital mortality was recorded at 15.6%.'° In our
opinion, such a high mortality rate, in contrast to our
work, is due to the high frequency of emergency opera-
tions (43%) and the presence of concomitant cardiac

surgery. At the same time, the prevalence of acute re-
nal failure and arrhythmias in the postoperative period
was relatively similar to our study — 52.4% and 18.4%,
respectively.

Indeed, a subsequent study by Benke et al. (2016)
showed that NYHA class Il and IV (OR 9.2, 95% Cl 0.972-
87.240, p = 0.050), aortic dissection (OR 6.817, 95% ClI
1.392-33.393, p = 0.018), concomitant coronary artery by-
pass grafting (OR 15.722, 95% Cl, 3.087-80.064, p = 0.001)
and concomitant mitral valve surgery (OR 5.207, 95% CI
0.987-27.480, p = 0.049) were independent risk factors
for early complications.™

It is worth noting that the development of postopera-
tive complications can affect the duration of ICU stay. In
turn, a prolonged stay in the ICU is associated with an
increase in the cost of treatment and additional use of
medical resources, and also leads to a shortage of ICU
beds, which can lead to the cancellation of operations.?
In addition, as reported by Giakoumidakis et al. (2011),
patients who stay in ICU for a long time are usually char-
acterized by lower quality of life and higher mortality af-
ter discharge.™

According to Sheng et al. (2019), independent predic-
tors of prolonged ICU stay in patients undergoing surgery
for acute aortic dissection type A were the duration of
MV, postoperative stroke, acute renal failure, and acute
respiratory failure.'

Despite a number of significant factors in univariate
analysis, multivariate logistic analysis in our study re-
vealed only two independent predictors of prolonged
ICU stay: duration of MV (OR 1.204 [CI 1.053-1.377], p =
0.007) and development of acute renal failure (OR 4.069
[Cl 1.040-15.923], p = 0.044).
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Our study has several limitations. First, the study is
retrospective, which may limit our conclusions. Also, the
number of patients involved in the study is relatively
small, which may call into question the external validity
of our study. The research represents the experience of
only one center, and Bentall procedures were performed
by different cardiac surgical teams, which may also af-
fect the study results. The medical records do not reflect
long-term patient outcomes.

To summarize, our results show that older age, arte-
rial hypertension, lower GFR, longer MV, higher blood
loss, reoperation rate, acute renal failure, and acute re-
spiratory failure in the postoperative period were sig-
nificantly more common in patients who required 1CU
stay for more than 3 days. Longer MV and the devel-
opment of acute renal failure were independent predic-
tors of prolonged ICU stay. Further studies with larger
sample sizes are needed to fully analyze all the factors
of prolonged ICU stay in patients undergoing Bentall
procedure.
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Cilem nasi prace je prezentace prvnich zkusenosti s pouzitim nové parenteralni hypolipidemické terapie
v klinické praxi. Prezentujeme soubor pacient(, u kterych byla zahajena terapie inclisiranem a u kterych bylo
provedeno sledovéani vyvoje parametru lipidového spektra od prosince 2021 do bfezna 2023. Hypolipidemic-
ka terapie inclisiranem se v pribéhu tohoto sledovani ukéazala jako efektivni a bezpecna s dobrou adherenci
u sledovanych pacientd.
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ABSTRACT

We present our first experience with the use of new parenteral hypolipidemic therapy in clinical practice.
Our set of patients was started on hypolipidemic therapy with inclisiran and was followed by measuring the
lipid spectrum parameters from December 2021 to March 2023. During this follow-up, hypolipidemic thera-
py with inclisiran proved to be effective and safe with good adherence to therapy.

Uvod

Inclisiran je nové dlouhodobé pulsobici parenterdini hy-
polipidemikum. Tato mala interferujici RNA (siRNA) inhi-
buje jaterni tvorbu proproteinovych konvertdz subtilisin/
kexinového typu 9 (PCSK9). PCSK9 je protedza, kterd po
vazbé na LDL receptor navozuje degradaci LDL recepto-
ru v lysosomech. Inhibici tvorby PCSK9 dochdzi ke snizeni
degradace LDL receptord, stoupa jejich recyklace, coz ma
za nasledek snizeni cholesterolu v lipoproteinech o nizké
hustoté (LDL cholesterolu, LDL-C)."

Ucinnost a bezpeénost lé¢by inclisiranem hodnoti
program klinickych studii ORION. Studie faze Il a Il
prokazaly, Ze inclisiran snizuje LDL-C pfiblizné o 50 %
pfi davkovani jednou za Sest mésicl a ze je efektivni
jak u pacientd s aterosklerotickym kardiovaskularnim
onemocnénim (ASKVO), tak u pacientd s vysokym kar-

diovaskuldrnim rizikem vcetné pacientd s heterozygotni
familiarni hypercholesterolemii (FH).>* V soucasné dobé
probihaji dalsi klinické studie faze Ill, které prinesou
dukazy o dlouhodobé bezpecnosti a ucinnosti [écby
inclisiranem, a studie ORION-4, zaméfend na zhodno-
ceni ovlivnéni kardiovaskuldrni morbidity a mortality.*
Vysledky o¢ekavame v roce 2026. Pfes absenci téchto dat
byl inclisiran koncem roku 2020 schvalen Evropskou Iéko-
vou agenturou a zaregistrovan pod obchodnim ndzvem
LEQVIQ®. Pripravek je indikovan jako doplnék k dietnim
opatfenim u osob s heterozygotni FH nebo u osob s ne-
familiarni hypercholesterolemii ¢i smiSenou dyslipidemii
ve velmi vysokém kardiovaskularnim riziku s manifest-
nim aterosklerotickym onemocnénim, u kterych plati,
Ze jejich stdvajici vysoce intenzivni hypolipidemicka
|écba nebyla dostatecné ucinna. Prezentujeme zde prvni
zkusenosti s timto IéCivym pripravkem na nasi klinice.

Adresa pro korespondenci: MUDr. Michaela Stroffekova, 1. interni klinika — kardiologicka, LékaFska fakulta Univerzity Palackého v Olomouci
a Fakultni nemocnice Olomouc, Zdravotnikt 248/7, 779 00 Olomouc, e-mail: m.stroffek@gmail.com
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Soubor Tabulka 1 - Vstupni charakteristika osob

Lécba inclisiranem byla nabidnuta pacientim s nefami-
lidrni hypercholesterolemii ¢i smisenou dyslipidemii ve
velmi vysokém kardiovaskularnim riziku s manifestnim
kardiovaskuldrnim onemocnénim (KVO), u kterych byla
pres vysoce intenzivni hypolipidemickou Ié¢bu hodnota
LDL-C > 2,5 mmol/l, nebo osobdm s heterozygotni FH,
u kterych byla pfes vysoce intenzivni hypolipidemickou
lé¢bu hodnota LDL-C > 3,1 mmol/l. Vysoce intenzivni hy-
polipidemicka terapie byla definovana jako terapie ma-
ximalni tolerovanou davkou statinu (atorvastatinu nebo
rosuvastatinu) v kombinaci s ezetimibem. V pripadé upiné
statinové intolerance ezetimibem v monoterapii. Za sta-
tinovou intoleranci byla povazovdna intolerance alespori
dvou po sobé jdoucich stating, kterd vedla k jejich vysazeni.

U kazdého pacienta byl zaznamenan vstupni lipido-
gram - celkovy cholesterol (CHOL), LDL-C, cholesterol
v lipoproteinech o vysoké hustoté (HDL cholesterol, HDL-
Q), triacylglyceroly (TAG), lipoprotein (a) — stejné jako
pfitomnost dalsich ovlivnitelnych kardiovaskuldrnich
rizikovych faktoru (koureni, arteridlni hypertenze, diabe-
tes mellitus, nadvaha az obezita).

Inclisiran byl podan v davce 284 mg jako jednorazova
subkutanni injekce vstupné, dalsi po tfech mésicich a poté
kazdych Sest mésicd. Pfed kazdou aplikaci byl proveden
odbér na kontrolni lipidogram.

Terapie inclisiranem byla ukoncena pfi prokazatelné
nespolupraci pacienta ¢i neudcinnosti 1écby spocivajici
v nedostate¢ném snizeni LDL-C o alespori 40 % v Sestém
az devatém meésici terapie pri sou¢asném nedosazeni ci-
lové hodnoty LDL-C.

Od prosince 2021 do bfezna 2023 byl na nasi klinice
inclisiran nasazen celkem 35 osobam, z toho 25 muzdm,
10 Zenam pramérného véku 61 let.

Jednalo se o osoby ve velmi vysokém kardiovasku-
larnim riziku. Ctrnact procent splfiovalo kritéria pro
pravdépodobnou FH dle nizozemského systému skérovani
(Dutch Lipid Network Criteria). ZvySenych 86 % prodélalo
manifestni ASKVO, pficemz 32 % z nich mélo soucasné
moznou FH dle nizozemského systému skérovani (obr. 1).
Zastoupeni sledovanych rizikovych faktor( uvadi tabulka 1.

Pfi zahajeni terapie bylo 19 pacientll na kombinované
medikaci statin a ezetimib. Sedm pacientd mélo monote-

14 %

M FH W Askvo M FH + ASKVO

Obr. 1 - Zastoupeni diagnéz pacientd, u nichz je indikovana terapie
inclisiranem. ASKVO - aterosklerotické kardiovaskularni onemocné-
ni; FH - familidrni hypercholesterolemie.

Vék (primér) 60,6 roku
BMI (prtimér) 27,9 kg/m?
Nadvaha: N (%) 16 (50 %)
Obezita: N (%) 10 (31 %)
Lipoprotein (a) (primér) 131 nmol/l
Arterialni hypertenze: N (%) 27 (77 %)
Diabetes mellitus: N (%) 16 (46 %)
Koufreni
Kuraci: N (%) 9 (26 %)
Stopkuraci: N (%) 10 (28 %)

BMI - index télesné hmotnosti.

Statin + ezetimib Ezetimib Bez hypolipidemické

terapie

Obr. 2 - Hypolipidemicka lécba pfi zahajeni terapie inclisiranem

rapii ezetimibem z ddvodu statinové intolerance a devét
osob bylo bez hypolipidemické terapie z ddvodu in-
tolerance obou pripravkld (obr. 2). Ve tfech pripadech
predchazela inclisiranu Ié¢ba inhibitory PCSK9. Divodem
ukonceni terapie inhibitory PCSK9 byl nedostate¢ny efekt
¢i nesnasenlivost.

Vysledky

Pramérny pokles LDL cholesterolu byl o 39-47 %, poklesu
koncentrace LDL cholesterolu o vice nez 50 % dosahlo 17
osob (48 %), cilovych hodnot LDL cholesterolu pak dalsich
10 osob (obr. 3).

PFfi kombinované hypolipidemické terapii byl pak efekt
terapie vyraznéjsi (obr. 4). Zavazné nezadouci Ucinky
aplikovaného |éciva nebyly zaznamenany. U Zadného
z pacientd jsme nezaznamenali non-adherenci ve formé
vynechani planované navstévy k aplikaci dalsi davky
[éciva.

Diskuse

Cilem nasi prace bylo sledovani pacientd na nové paren-
teralni hypolipidemické terapii v redlné klinické praxi.
U nasich pacientt jsme zjistili uspokojivy efekt 1écby a po-
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Obr. 4 - Vyvoj LDL-C dle piedchozi hypolipidemické terapie

zitivni vyvoj sledovanych parametrl lipidového spektra
a soucasné absenci nezadoucich G¢inkd a minimalni non-
-adherenci k terapii. Vysledky z naseho ro¢niho sledovani
jsou konzistentni s vysledky klinickych studii. Z hlediska
zavadeéni parenterdlni hypolipidemické medikace do kli-
nické praxe se jedna o dulezité udaje. Forma aplikace sub-
kutanni injekci je jiz nékolik let béZnou praxi v centrech
pro lécbu inhibitory PCSK9, ale jedna se o novou formu
bézné kardiologické, interni a angiologické ambulance.
Dalsim specifikem je uhrada zdravotnich pojistoven. In-
clisiran je zdravotni pojistovnou hrazeny ve formé zvlast
uctovaného lécivého pripravku (ZULP). Jedna se o |écivo,
které je aplikovdno pacientovi pfimo v ordinaci lékare.
Podani léciva je vykazano spolu s vykonem pfislusné pa-
renterdIni aplikace dle metodiky pro pofizovani a preda-
vani dokladt.

Praktické aspekty preskripce inclisiranu

Inclisiran pod firemnim nazvem LEQVIO® je hrazen od
1. 4. 2023 v odbornostech vnitini Iékafstvi, kardiologie, dét-
ska kardiologie a angiologie. LécCivy pripravek LEQVIO® je
indikovan u dospélych s familidrni hypercholesterolemii
v primarni prevenci pfi LDL-C 3,1 mmol/l a vice, v sekun-
darni prevenci u pacientd s FH a KVO pfi LDL 2,5 mmol/I
a vice a u pacientd s nefamiliarni hypercholesterolemii ¢i
smiSenou dyslipidemii ve velmi vysokém kardiovaskular-
nim riziku s manifestnim ASKVO pfi LDL 2,0 mmol/l a vice.
Uhrada LP je aktuélné sjednédna ve vy3i 21 623 K¢ za jednu
aplikaci. Postup k Zadosti o zvySeni mési¢ni uhrady po-

skytuje VSeobecna zdravotni pojistovna ve svém Dopise
k uhradé LEQVIO.* Davkovani dle souhrnu udajl o léci-
vém pripravku probiha jako jednordzova subkutdnni in-
jekce v podobé jedné pocatecni davky, dalsi je podana po
tiech mésicich a poté kazdych $est mésica. Uhrada LEQ-
VIO® je ukoncena pfi neucinnosti 1é¢by spocivajici v nedo-
state¢ném snizeni LDL-C o alespori 40 % ve 24. tydnu tera-
pie pfi sou¢asném nedosazeni cilové hodnoty LDL-C nebo
pfi prokazatelné nespolupréci pacienta. Kontrolu lipido-
gramu ve 24. tydnu terapie je nutno provést navic, mimo
davkovaci schéma. Kontraindikaci k aplikaci LEQVIO® je
precitlivélost na slozky pripravku. U pacientl s lehkou
nebo stfedné téZkou poruchou funkce jater neni nutna
Uprava davky. U pacientt s tézkou poruchou funkce jater
nejsou k dispozici zadné udaje, doporucuje se opatrnost.

U pacientt s lehkou, stfredné tézkou nebo tézkou
poruchou funkce ledvin nebo u pacientd s terminalnim
selhanim ledvin neni nutnd Uprava davky. U pacientud
s tézkou poruchou funkce ledvin jsou zkuSenosti ome-
zené, doporucuje se opatrnost.®

Zavér

Konzistentni linedrni souvislost mezi intenzitou a dél-
kou expozice cévniho fecisté koncentraci LDL-C a ri-
zikem ASKVO byla prokazana ve vice nez 200 studiich
s vice nez 2 miliony ucastnika a se sledovanim pres 20
milionl paciento-rokd.” Aktudlni cile pro snizeni kar-
diovaskularniho rizika jsou stanoveny v doporucenych
postupech ESC/EAS z roku 2019. Doporuceni nové vy-
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Tabulka 2 - Cilové hodnoty LDL-C, non-HDL-C a apoB®

Riziko Nizké Mirné Vysoké Velmi vysoké Extrémni
SCORE SCORE>1%az<5% SCORE>5 % SCORE > 10 % Kardiovaskularni
<1% Diabetes mellitus<10 az< 10 % Zdokumentované prihoda do 2 let
let u mladych pacientl 1 hlavni rizikovy faktor kardiovaskularni po prvni prihodé
(typ1<35let, typ2< (LDL-C onemocnéni i pres [écbu statiny
50 let) > 4,9 mmol/l, Diabetes mellitus v maximalni
TK > 180/110 mm Hg) s poskozenim organt  tolerované ddvce
FH bez dalSiho rizikového > 3 rizikové faktory
faktoru nebo diabetes mellitus
Diabetes mellitus 1. nebo 2. typu > 20 let
2. typu bez poskozeni FH s alespon 1 hlavnim
koncovych organt od rizikovym faktorem
> 10 let nebo s dalsim
rizikovym faktorem
GFR 30-59 ml/min/
1,73 m?
LDL-C (mmol/l) <3,0 < 2,6 a snizeni < 1,8 a snizeni nejméné < 1,4 a snizeni <1,0
nejméné o 50 % 0 50 % hodnoty pred nejméné o 50 %
hodnoty pred lécbou  lécbou hodnoty pred lécbou
Non-HDL-C (mmol/l) <3,8 <34 <26 <22 <18
ApoB (g/l) - <1 <08 < 0,65 < 0,55

FH - familiarni hypercholesterolemie; GFR - glomerularni filtrace; LDL-C - cholesterol v lipoproteinech o nizké hustoté; SCORE - Systematic

Coronary Risk Evaluation; TK - krevni tlak.

zdvihuji i roli apolipoproteinu B (apoB) pfi hodnoceni ri-
zika ASKVO. Stanoveni koncentrace apoB je doporuceno
preferovat zejména u osob s velmi nizkou koncentraci
LDL-C, hypertriglyceridemii, diabetem ¢i metabolickym
syndromem. Koncentrace apoB mUze byt pouzita pro
diagnostiku a screening i v ramci managementu pa-
cientu s dyslipoproteinemii (DLP) jako alternativa LDL-C.2
Cilové hodnoty pro vsechny sledované parametry lipido-
vého spektra shrnuje tabulka 2.

Metaanalyza 26 randomizovanych studii, které porov-
navaly mensi a vétsi redukci LDL-C i pfi velmi nizkych
vychozich hodnotach LDL-C, neprokdzala nepfiznivé
ucinky dalsiho snizovani LDL-C, napfiklad zvySeni ne-
kardiovaskularni mortality nebo incidence malignity.'
Metaanalyza dlouhodobych studii rovnéz neprokazala
souvislost mezi |é¢bou statiny a zvySenym rizikem roz-
voje demence. Naopak pacienti |é¢eni statiny vykazovali
celkem o 29 % niZsi riziko incidentni demence." Samot-
nymi vysokymi davkami statina Ize koncentraci LDL-C
snizit v prdméru o 50 %, kombinaci statinu a ezetimibu
0 65 %, samotnymi inhibitory PCSK9 o 60 %, v kombi-
naci s vysokymi davkami statini o 75 % a v kombinaci se
statinem a ezetimibem o 85 %." | pfes dostupné Siroké
moznosti hypolipidemické terapie vysledky observacnich
studii ukazuji, Ze cilovych hodnot LDL-C dosahuji pofad
nedostatecné pocty pacient(.” Soucasna snaha je zavést
do praxe lécbu co nejvice posilujici adherenci pacienta
k terapii. Prvni rok zkusenosti s uzivanim inclisiranu v kl-
inické praxi pfFindsi optimistické vysledky. Vyuziti incli-
siranu v klinické praxi pfinasi neoddiskutovatelny benefit
pro pacienty zejména diky nize nastavenym hodnotam
LDL-C v indikacnich kritériich a moznosti posileni hypo-
lipidemické terapie ambulantnimi specialisty. Integrace
ambulantnich kardiologl do dialogu o Uhradovych mech-

anismech nové zavadéné farmakoterapie kardiovasku-
l[arnich onemocnéni a o jejich dopadech na kazdodenni
klinickou praxi je klicova." Na druhou stranu preskripce
ve formé ZULP muUzZe na prvni pohled vzbuzovat
neopodstatnéné obavy z inicidlni administrativni zatéze.
| pfes pocatecni opatrnost ale neni pochyb, Ze vyuziti in-
clisiranu se brzy rozsifi do bézné ambulantni praxe.

Prohlaseni autorii o mozném stretu zajmu
Autofi nemaji konflikt zajma.

Financovani
Zadné financovani.

Prohlaseni autorti o etickych aspektech publikace
Autofi prohlasuji, Ze jejich prace byla realizovana podle
etickych standardd.

Informovany souhlas
Pacienti souhlasili se zpracovanim a zvefejnénim dat.
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Kontext: Kvasinka rodu Candida je vzacnou, ale vyznamnou pficinou infekéni endokarditidy. Cilem studie
bylo zjistit klinické udaje pacientt s kandidovou endokarditidou Ié¢enych na kardiologickém a kardiochirur-
gickém oddéleni jedné nemocnice v letech 2012 az 2023.
Metody: Dokumentace pacientd s diagndzou infekéni endokarditidy byla prohlédnuta retrospektivné. Sle-
dovaly se demografické udaje, anamnéza, klinické udaje a informace o vysledném stavu a lécbé.
Vysledky: Ctyfi (29 %) ze 14 pacientl byly Zeny, v 10 (71 %) pfipadech se jednalo o muze. Primérny vék byl
49,7 (+ 8,82) roku. Primérna délka hospitalizace byla 39 dni (33-130 dni). Postizeno bylo 5 (38 %) aortalnich
chlopni, 2 (15 %) aortalni + mitralni chlopné, 3 (23 %) mitralni chlopné, ve 2 (16 %) pfipadech byla pfi¢inou
vegetace na elektrodé a v 1 (7 %) pfipadé vegetace na plicni chlopni. Ze zékladnich onemocnéni trpélo 5
(35 %) pacientli diabetes mellitus, 5 (35 %) bylo na hemodialyze a 4 (30 %) méli kardiostimulator. Jeden
(7 %) pacient prodélal transplantaci srdce, dalsi transplantaci jater. Sedmi (50 %) pacientdm byla implanto-
vana uméld chloper a 7 (50 %) biologické chlopen. Mikrobiologické vysetfeni prokazalo v 8 (57 %) pfipa-
dech piitomnost C. parapsilosis, v 5 (35 %) C. albicans a v 1 (7 %) pfipadé C. tropicalis. \/ 7 (50 %) pfipadech
byla provedena vyména chlopné. Ve vzorku odebraném z chlopné jednoho pacienta prokézala kultivace
pfitomnost C. albicans. Fluconazol byl podéavéan 6 (43 %) pacientdm a echinokandiny v 8 (57 %) pfipadech.
V priibéhu jednoletého sledovani zemielo 6 (43 %) pacientd. Vysetfeni magnetickou rezonanci prokazalo
embolii v centralnim nervovém systému u 6 (43 %) pacientu.
Zavéry: Kandidova endokarditida je spojena s vysokou mortalitou, pfitom nejvhodnéjsi zpusob lécby Ize
vzhledem k jejimu vzécnému vyskytu velmi obtizné formulovat.

© 2023, CKS.

ABSTRACT

Background: Candida is a rare but important cause of infective endocarditis. The study aimed to describe
clinical data on patients with Candida endocarditis treated in cardiology and cardiovascular surgery hospital
between 2012-2023.

Methods: Patients diagnosed with infective endocarditis were reviewed retrospectively. Demographic infor-
mation, medical histories, clinical data, and information on outcome and treatment were presented.
Results: Four (29%) of 14 patients were female, and 10 (71%) were male. The mean age was 49.7 (+8.82)
years. The mean hospital stay was 39 days (33-130 days). The valves involved were 5 (38%) aortic valves, 2
(15%) aortic + mitral valves, 3 (23%) mitral valves, 2 (16%) vegetation on the lead, and 1 (7%) in the pul-
monary valve. In the underlying diseases, 5 (35%) had diabetes mellitus, 5 (35%) had hemodialysis, and 4
(30%) had pacemakers. One (7%) of the patients had a heart transplant, and 1 had a liver transplant. Seven
(50%) had a prosthetic valve, and 7 (50%) had a natural valve. The detected microbiological factors are: 8
(57%) had Candida parapsilosis (C. parapsilosis), 5 (35%) Candida albicans (C. albicans ) and 1 (7%) Candida
tropicalis (C. tropicalis). There was a valve change in 7 (50%) of them. C. albicans grew in the valve culture
of one patient. Fluconazole was used in 6 patients (43%), and echinocandins were used in 8 (57%) patients.
Six patients (43%) died during 1-year follow-up. Embolism in the central nervous system was detected in 6
patients (43%) on magnetic resonance imaging (MRI).

Conclusions: Candida endocarditis has a high mortality, and it is not easy to define the most appropriate
treatment because of its rarity.
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Introduction

Infective endocarditis (IE) is the inflammation of the end-
ocardium, the innermost surface of the heart. Fungal en-
docarditis remains the most severe form of IE, with a 50%
mortality rate.The disease may present as native valvular
endocarditis, prosthetic valvular endocarditis, endocardial
surface inflammation, or cardiac device-associated IE."

The Candida and Aspergillus species are the two most
common etiologic fungi found responsible for fungal en-
docarditis.?

The most common cause of fungal endocarditis is C.
albicans among the Candida species. Candida species are
commensal microorganisms found in the gastrointestinal
tract, lower genital tract, and oral cavity. Because of their
low innate virulence, they are of less medical importance
in an immunocompetent individual. If the host is immu-
nocompromised for various reasons, the risk of candidia-
sis increases significantly.

Fungal endocarditis is rarely seen in healthy individuals
and is associated with immunocompromised conditions,
intravenous drug use, long-term antibiotic use, and long-
term parenteral nutrition. People with a prosthetic heart
valve or a history of reconstructive heart surgery are also
at a higher risk of fungal endocarditis.*

In our study, we aimed to evaluate Candida endocar-
ditis’s clinical and demographic properties in our tertiary
heart centre.

Material and methods

The patients with IE diagnoses between 2012 and 2023
were retrospectively analyzed, and 14 patients were
included. The inclusion criteria were: patients >18 years,
diagnosed with IE according to the modified Duke cri-
teria, and microbiological confirmation of candidemia.
Candida identification and susceptibility, VITEK 2 micro-
bial identification system.

Numerical variables were expressed as mean and stan-
dard deviation (SD). Discrete data were shown as percent-
ages and absolute numbers.

Results

In our study, 4 (29%) of 14 patients were female, and 10
(71%) were male. The mean age was 49.7 (+8.82) years.
The mean hospital stay was 39 days (range 33-130 days).
The diagnosis of 5 (36%) was made by transthoracic
echocardiography (TTE) and 9 (64%) by transesophage-
al echocardiography (TEE). The valves involved were 5
(38%) aortic valves, 2 (15%) aortic+mitral valves, 3 (23%)
mitral valves, 2 (16%) vegetation on the lead, and 1 (7%)
in the pulmonary valve. Five (35%) of the patients had
diabetes mellitus (DM), 5 (35%) had hemodialysis, and
4 (30%) had a history of pacemakers. One (7%) patient
had a heart transplant, and 1 had a liver transplant. Se-
ven (50%) had a prosthetic valve, and 7 (50%) had a na-
tural valve. The detected microbiological factors are: 8
(57%) had C. parapsilosis, 5 (35%) C. albicans and 1 (7%)
C. tropicalis. Valve replacement occurred in 7 (50%) pa-

tients. C. albicans obtained in one valve culture. Fluco-
nazole was used in 6 patients (43%), and echinocandins
were used in 8 (57%). Six patients (43%) died within one
year. Central nervous system embolism was detected in
6 patients (43%) on MRI.

Discussion

Both native and prosthetic valve endocarditis due to Can-
dida species are considered to be biofilm-associated in-
fections that occur after fungal colonization of the heart
valves, most likely after an episode of candidemia origi-
nating from the gastrointestinal tract.*

Candida endocarditis is an acute disease and a grow-
ing health problem, especially in the elderly population
and immunosuppressed.

In a study involving 398 patients with endocarditis in
Egypt, the male gender predominated in 61%.° Infective
endocarditis series such as Saudi Arabia, the United King-
dom, and Japan have reported that the male gender is
at the forefront. There are theories that this is because
estrogen is potentially protective against endothelial
damage and that women are less likely to develop sep-
sis. However, the exact mechanism still needs to be fully
understood.®® In our study, by others male gender was
predominant (70%).

In the 10-year study of Arnold et al., the mortality rate
of Candida endocarditis was high in people with conges-
tive heart failure, candidemia, and heart failure.® It was
shown that the left ventricular assist device (LVAD) used
before heart transplantation may be contaminated with
Candida.’®" It is one of the rare heart transplant centres
in our country. There was vegetation on the pacemaker
in four (30%) patients.

Prosthetic valve endocarditis is a severe complica-
tion after valve replacement surgery and is a prominent
clinical entity compared to native valve endocarditis. The
global annual incidence of prosthetic valve endocarditis
ranges from 1.4% to 3.1%.'%"3

Baddley et al. found that prosthetic valve endocarditis
was 50% more common in patients with candidemia. The
same study also concluded that patients with a previous
history of Endocarditis and cardiac surgery are more sus-
ceptible to this infection.' Consistent with the literature,
half of the patients in our study had prosthetic valves,
and half had natural valves.

In the study of Rivoisy and Siciliano, it was shown that
TEE has large vegetations in patients with Candida endo-
carditis and that transthoracic echocardiography (TTE) is
less reliable in detecting vegetations.'>'®

Since we are a cardiology and cardiovascular surgery
centre, TEE is performed more frequently in patients with
candidemia, which may lead to more diagnosed candida
endocarditis. In our study, five patients (36%) were diag-
nosed with TTE and 9 (64%) with TEE.

The most common cause of Candida endocarditis is C.
albicans, followed by C. parapsilosis,C. glabrata and C.
tropicalis.’”®

Fungal invasive infections caused by C. parapsilosis of-
ten occur in patients receiving central venous lines and
hyperalimentation solutions (parenteral nutrition). In ad-
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Fluconazole Exitus

C. parapsilosis

25

Prosthetic

Valve replacement

HCV

52/F

1.

Exitus

Anidulafungin

14 C. albicans

No

Aortic

65

Native

64/M
55/M
43/M

2.

Exitus

Anidulafungin

C. parapsilosis

Aortic + mitral
Aortic

15

Prosthetic

+

Heart tx, pacemaker

3.

Discharged

Fluconazole

C. parapsilosis

50

Prosthetic

Valve replacement

4.

abscesses
Mitral

Exitus

Fluconazole

55 C. albicans

No

21

35

Native

CRF, ARF

61/F
59/F

5.

Exitus

Anidulafungin

C. albicans

17
10

40 Aortic

Prosthetic

Valve replacement

6.

Discharged

Fluconazole

C. tropicalis

27

Mitral

55

Native

Mitral regurgitation

DVT

30/M

7.

Discharged

Fluconazole +
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C. albicans

No

Aortic

Wilson disease Prosthetic 35

45/M

8.

C. parapsilosis Anidulafungin Discharged

No

Lead
Lead

55
15

65

Native

Pacemaker

61/M
60/M
23/M
31/M
71/F

37/M

9.

Discharged

Fluconazole

C. parapsilosis

No

Native

Pacemaker

10.
1.
12.
13.
14.

Discharged

C. parapsilosis Fluconazole

13
21

10
17

Native Aortic + mitral

Liver tx

Anidulafungin Discharged

C. parapsilosis

Pulmonary

Aortic

25

Prosthetic

Previous endocarditis

Discharged

Anidulafungin

C. albicans

No

45
30

Native

Pacemaker

Fluconazole + Exitus

C. parapsilosis

12

Aortic

Prosthetic

Burn history

amphotericin B

ARF - acute rheumatic fever; CRF - chronic renal failure; DVT — deep vein thrombosis; HCV - hepatitis C virus; tx — transplantation.

dition, a recent Spanish study showed that
long-term vascular catheterization and pre-
vious surgery were the most critical risk fac-
tors.'20

In a retrospective study of 8 patients
treated for candida endocarditis and with
a history of intravenous drug use, C. parap-
silosis was found to be the causative agent
in 7 patients, and C. glabrata was found in
1 patient.?!

C. parapsilosis is most common in pa-
tients undergoing transcatheter aortic valve
replacement, transplant recipients, and pa-
tients receiving parenteral nutrition. In our
study, C. parapsilosis (67%) was our prima-
ry cause and differed from other studies.
Other agents were 35% C. albicans and 7%
C.tropicalis, respectively.

The American Society of Infectious Dis-
eases (IDSA) recommends using mainte-
nance therapy with fluconazole for non-
surgical patients with candida endocarditis,
and guidelines updated in 2016 recommend
surgery to prevent relapse alongside medi-
cal therapy.?? The latest European Society
of Cardiology for the treatment of infective
endocarditis (ESC) guidelines also recom-
mend the use of echinocandins in higher
doses for treatment .2

In the Pappas et al. study, eight patients
received high doses of caspofungin and had
no relevant side effects. Again, in this study,
six patients were given fluconazole and a re-
sponse was obtained with long-term anti-
fungal therapy after surgery.? In our study,
fluconazole was used in 6 patients (43%),
and echinocandins were used in 8 patients
(57%). In half of the patients, surgical treat-
ment was performed in combination with
medical therapy.

Infective endocarditis is a significant
healthcare burden due to its high mortality
and complications. In the International Col-
laboration on Endocarditis (ICE)-Prospective
Cohort Study, in-hospital mortality was 36%,
and one-year mortality was 59%.'®

Despite the widespread availability of
modern diagnostic and therapeutic meth-
ods, candidal endocarditis is a rising trend
worldwide in developing and developed
countries.?* In-hospital mortality and read-
mission rates are on a dangerously increas-
ing trend.?>2¢ In our study, six patients (43%)
died within one year, and although mortal-
ity rates have decreased in the recent past,
the mortality rate was high in the past. Much
of our knowledge of Candida endocardi-
tis’s clinical manifestations, treatment, and
mortality comes from case series or small
observational studies.?’ The mortality of the
disease can be up to 43%, often associated
with an underlying disease, immunocompro-
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mised state, delayed diagnosis, and failure of antifungal
therapy, especially in nonsurgical conditions.?®

Candida endocarditis is an emerging disease and
a growing health concern globally, particularly among
the elderly population and immunocompromised indi-
viduals. In our study, the mean age was 49.7 years. This
situation is due to the referral of patients to our hospital
from many centres, the increase in awareness and the fact
that it is a tertiary referral hospital.

Limitations of our study include the small sample size
and the retrospective design.

Conclusion

In patients with native or prosthetic valve Candida endo-
carditis, we recommend a combined approach using anti-
fungal agents and valve replacement rather than antifun-
gal therapy alone.

Conflict of interest
None declared.
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Kontext: Plicni hypertenze (PH) je u pacientl s chronickym onemocnénim ledvin (chronic kidney disease,
CKD) onemocnénim s vysokou prevalenci; souasné je spojeno s nepfiznivéjsim vyslednym stavem. Rada
studii zkoumala u pacientt s CKD pfi jiz zavedené nahradé renalnich funkci (renal replacement therapy,
RRT) prevalenci PH neinvazivnimi metodami. K dispozici je v§ak malo udaji o hemodynamickych pomérech
pacientt s CKD pred zahajenim RRT.
Uéel: Cilem nasi studie bylo popsat, s pouzitim invazivni katetrizace srdce, hemodynamické poméry v plicich
u pacient(i s CKD jesté pred zahdjenim RRT.
Metody: Pfed zahajenim RRT bylo celkem 95 pacientt s CKD vySetfeno na moznou pfitomnost PH transto-
rakalni echokardiografii; pacientlim se stfedné vysokou az vysokou pravdépodobnosti PH bylo nabidnuto
invazivni vySetieni hemodynamiky.
Vysledky: Echokardiografické vySetfeni zjistilo stfedné vysokou az vysokou pravdépodobnost pfitomnosti
PH u 37 (39 %) pacientt s CKD v predialyze. Z 21 pacientd, u nichz bylo invazivni vysetfeni hemodynamiky
provedeno, potvrdila invazivni katetrizace srdce u 19 (90,5 %) diagnézu PH. Median véku studované popu-
lace byl 61 let (22-72); mezi pacienty bylo 57 % Zen. U vétsiny studované populace byla pozorovana sympto-
matickd dyspnoe (85,7 %). Postkapilarni PH byla pfitomna v 16 pfipadech (76,2 %), pfi¢emzZ u tfi pacientd
(14,3 %) byla prokazana kombinace pre- a postkapilarni PH. Primérny tlak v plicnici koreloval s tloustkou
mezikomorového septa (p = 0,01), primérem levé siné (p = 0,03) a s pomérem E/e’ (p < 0,001). Echokardio-
grafické ukazatele napéti stény pravé komory a diastolicka dysfunkce byly — ve srovnani s pacienty s postka-
pilarni PH v dlsledku dilatace pravé komory (p = 0,001), stredné tézké az tézké insuficience trojcipé chlopné
(p =0,01), tloustky mezikomorové prepazky (p = 0,05) a poméru E/e’ (p = 0,03) - u pacientli s kombinovanou
pre- a postkapildrni PH ovlivnény statisticky vyznamné.
Zavér: V této monocentrické studii byla prevladajicim fenotypem PH u pacientt s CKD v predialyze postka-
pilarni PH. Echokardiografické markery diastolické dysfunkce korelovaly s invazivné naméfenym primérnym
mory a vys$i hodnoty marker( diastolické dysfunkce, coz ukazovalo na moznou ulohu terminalniho selhani
ledvin v remodelaci plicni vaskulatury.

© 2023, CKS.

ABSTRACT

Background: Pulmonary hypertension (PH) is a highly prevalent condition in patients with chronic kidney
disease and is associated with worse outcomes. Many studies described the prevalence of PH in patients with
chronic renal disease on established renal replacement therapy (RRT) by non-invasive methods. However,
there is a paucity of data on the peculiar hemodynamic characterization of patients with CKD prior to estab-
lished RRT.

Purpose: Our study aimed to describe the pulmonary hemodynamics in chronic kidney disease patients befo-
re starting established renal replacement therapy by invasive cardiac catheterization.

Methods: A total of ninety-five patients with CKD before starting established renal replacement therapy
was assessed for probability of PH by transthoracic echocardiography, patients with an intermediate to high
probability of PH by transthoracic echocardiography were offered invasive hemodynamic evaluation.
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Pulmonary Hemodynamics in Patients with CKD before RRT

Results: Thirty-seven (39%) pre-dialysis CKD patients had an intermediate to high echocardiographic pro-
bability of PH. Out of the twenty-one patients who proceeded to invasive hemodynamic study; nineteen
(90.5%) patients had a confirmed diagnosis of pulmonary hypertension (PH) by invasive cardiac catheteri-
zation. The median age of the studied population was 61 years (22-72). Female gender represented 57% of
patients. Most of the studied population had symptomatic dyspnea (85.7%). Post-capillary PH was present in
16 cases (76.2%); whereas 3 patients (14.3%) had a combined pre- and post-capillary PH. Mean pulmonary
artery pressure was positively correlated with interventricular septal wall thickness (p-value = 0.01), left
atrial diameter (p-value = 0.03) and E/e’ ratio (p-value <0.001). Echocardiographic indices of right ventricular
strain and diastolic dysfunction were significantly affected in patients with combined pre- and post-capillary
PH as compared to patients with post-capillary PH such as RV dilatation (p = 0.001), moderate to severe tri-
cuspid incompetence (p = 0.01), septal wall thickness (p = 0.05), and E/e’ (p = 0.03).

Conclusion: In this single-center study, post-capillary PH was the predominant phenotype of PH in pre-dia-
lysis CKD patients. Echocardiographic markers of diastolic dysfunction were positively correlated with the
invasively measured mean pulmonary artery pressure. Patients with combined pre- and post-capillary PH had
a more progressive right ventricular remodeling and higher levels of markers of diastolic dysfunction sugges-

ting the possible role of end stage renal disease on remodeling the pulmonary vasculature.

Introduction

Cardiovascular disease (CVD) is the most common cause of
morbidity and mortality in patients with chronic kidney
disease whether or not on renal replacement therapy.'
CVD is present in >50% of patients undergoing dialysis
and the relative risk of death due to cardiovascular (CV)
events in HD patients is 20 times higher than in the gene-
ral population. Pulmonary hypertension (PH) is a highly
prevalent condition in patients with CKD and is signifi-
cantly associated with worse outcomes.>* Patients with
chronic kidney disease starting renal replacement thera-
py exhibit peculiar hemodynamic features that haven't
been well studied. Most of the previous studies except
for one prospective study* used non-invasive methods
to evaluate the prevalence of pulmonary hypertension
in patients with pre-dialysis CKD despite the fact that ri-
ght heart catheterization is the gold standard method to
both confirm the diagnosis and describe the phenotype
of the disease.

Patients and methods

Our prospective single center study recruited patients
with CKD stage starting permanent renal replacement
therapy admitted to the Nephrology Department, Cairo
University over two years period from April 2018 to Ap-
ril 2020. Local ethics committee approval was obtained
prior to patients recruitment. Written informed consent
was obtained from all participants involved in our stu-
dy. Inclusion criteria were the following: Adults >18 years
old, CKD (defined as glomerular filtration rate [GFR] <30
ml/min/1.73 m? assessed by MDRD4-formula)® scheduled
for initiating permanent renal replacement therapy and
a possible or probable diagnosis of PH by transthoracic
echocardiography according to the European Society of
Cardiology (ESC) guidelines for the diagnosis and tre-
atment of PH.®

Exclusion criteria were as follows: uncontrolled arterial
hypertension (defined as repeated blood pressure mea-
surements before entry into the study >180/110 mmHg),
current malignant diseases, pregnancy, left ventricular
ejection fraction (LVEF) <50%, congenital heart disease,

organic valvular heart disease causing more than mild re-
gurgitation or stenosis, active myocarditis, endocarditis,
pericarditis, hemoglobin concentration <7 g/dl, severe
chronic obstructive pulmonary disease (COPD) defined
by forced expiratory volume FEV, <60% predicted, inter-
stitial lung disease, or known PAH diagnosis or receiving
PAH specific medication. Patients with established ar-
teriovenous fistulas were excluded. All eligible patients
underwent detailed clinical, laboratory, and echocardio-
graphic evaluation and all enrolled patients had invasive
hemodynamic assessment by right and left heart cath-
eterization.

Transthoracic echocardiographic study

Transthoracic echocardiography was performed inclu-
ding standard two-dimensional, M-mode, pulsed wave
Doppler, and tissue Doppler modalities. The following
measurements were taken: Left ventricular internal di-
mensions, left ventricular ejection fraction, anteropos-
terior left atrial dimension by M-mode method and the
average E/e’ ratio by pulsed wave Doppler of the mitral
inflow and tissue Doppler imaging (TDI) of the medial
and lateral aspects of the mitral annulus. Assessment of
right ventricular function was done by measurement of
fractional area change (2D FAC) and tricuspid annular
plane systolic excursion (TAPSE). Right ventricular dilation
was determined by confirming the presence of basal RV/
LV ratio >1.0. Enlarged right atrial area is defined as >18
cm’ in the four-chamber view. The presence or absence of
pericardial effusion was assessed.

Tricuspid regurgitation maximal velocity was used to
determine RV systolic pressure, which is considered equal
to PASP in the absence of pulmonary outflow tract ob-
struction and/or pulmonic valve stenosis by calculating
the systolic trans-tricuspid gradient using the modified
Bernoulli equation (as simplified by Hatle et al.) and then
adding a calculated right atrial pressure (RAP) by obtain-
ing the diameter of inferior vena cava (IVC) and its respi-
ratory collapsibility.”

Invasive hemodynamic catheterization

All catheterization measurements were performed in
the supine position at rest using fluoroscopic guidance
with standard techniques using a 6F fluid-filled, single-



F. Bekhit et al.

839

-lumen catheters. The following pressure measurements
were taken: mean right atrial pressure, pulmonary artery
pressures (systolic, diastolicc mean PAP), transpulmona-
ry pressure gradient (TPG), diastolic pulmonary vascular
pressure gradient, pulmonary and systemic vascular resi-
stance in wood units, systemic arterial pressure (systolic,
diastolicc, mean PAP) and left ventricular end diastolic
pressure. Cardiac index was calculated using Fick method.
All measurements were taken at end expiration with an
average of three readings, and patients were in room air.

The recently introduced definition and classifications
of PH were adopted for the analysis of the results.! Post-
capillary PH was defined as mPAP >20 mmHg, PAWP >15
mmHg, PVR <2 WU. Precapillary PH was defined as mPAP
>20 mmHg, PAWP <15 mmHg, PVR >2 WU. Combined pre-
and postcapillary PH was defined as mPAP >20 mmHg,
PAWP >15 mmHg and PVR >2 WU. The presence of any of
the following hemodynamic features categorize higher
risk patients as stated by the recent European guidelines
of PH:* RAP >14 mmHg, Cl <2.0 L/min/m? or SVO, <60%.
Pulmonary vasoreactivity testing is only recommended in
patients with idiopathic pulmonary arterial hypertension
(PAH), heritable, or drug induced PAH to evaluate their
candidacy for calcium channel blocker treatment. Our
patients, who belonged to the multifactorial group five
pulmonary hypertension, were not eligible for vasoreac-
tivity testing as there is no proven benefit of CCB in this
subpopulation.®

Statistical analysis

Statistical analysis was performed using a statistical soft-
ware program (SPSS-18 statistical package program).
Data were presented as mean = SD, controlled for normal
distribution by the Kolmogorov-Smirnov test. Differences
between groups were compared with Student'’s t-test and
Mann-Whitney U test, as applicable. Chi-square test was
used to estimate the occurrence of categorical variables.
Two-tailed bivariate correlations were determined by the
Pearson’s coefficient. Statistical significance was set at p
<0.05.

Results

A total of ninety-five patients presenting with chro-
nic kidney disease stage 4 or 5 (defined as GFR <30 ml/
min/1.73 m? assessed by MDRD4-formula) were assessed
for eligibility. Thirty-seven patients (39%) had an inter-
mediate/high probability of PH by TTE. Only twenty-one
patients approved to participate in the study and proce-
eded to invasive hemodynamic assessment by cardiac ca-
theterization. A flow chart of the studied population is
illustrated in Figure 1.

Baseline clinical and laboratory data

Table 1 shows the clinical, laboratory and CKD characteri-
zation of the studied population. Thirteen patients were
above the age of 60 years and seven patients were aged
45-60 years. Twelve patients (57%) had an abdominal
obesity defined as body mass index (BMI) =30 kg/m?2. Se-
venty-six percent of the studied population had sympto-
matic dyspnea. Two patients had an underlying heredita-

95 patients presenting with stage 4 or 5 CKD

20 patients had severe
hypertension,

21 patients had an LVEF below
50%,

9 patients had moderate to
severe mitral regurgitation,

8 patients had severe COPD

58 patients were excluded

B s |

Y

37 patients (39%) had an
intermediate/high probability of
PH by TTE

16 patients refused to <€————
proceed to RHC

Y

21 patients approved to proceed
to invasive cardiac catheterization

Fig. 1 - Flow chart of the studied population.

Table 1 - Baseline characteristics of the study population

Characteristics Patients
Age 61 (22-72)
Female gender 12 (57.1%)
Diabetes 8 (38.1%)
Hypertension 17 (81%)
Coronary artery disease (CAD) 1(4.8%)
Cerebrovascular disease (CVS) 3 (14.3%)
Smoking 7 (33.3%)
Body mass index 32 (21-42)
Dyspnea (WHO class I-I1V)
WHO | 5(23.7%)
WHO Il 1(4.8%)
WHO liI 9 (42.9%)
WHO IV 6 (28.6%)
Treatment

Beta-blockers
Calcium channel blockers

13 (61.9%)
10 (47.6%)

Blood urea (mg/dL) 145 (52-310)

Blood creatinine (mg/dL) 8.4 (2.5-10.6)
eGFR (mL/min/1,73 m?) 7 (4-28)
Hemoglobin (g/dL) 9 (7.4-11)
Serum potassium (mmol/L) 4.4 (3.6-5.6)
Duration of follow up in the Nephrology Depart- 6 (3-60)
ment with chronic renal disease (months)
Etiology of CKD
Hypertension 16 (76.2%)
Diabetes 2 (9.5%)
Hereditary 2 (9.5%)
Obstructive uropathy 1(4.8%)

Data are presented as number (%) of patients for categorical varia-
bles, and median (range) for continuous variables.
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Table 2 - Echocardiographic data in the study population

Echocardiographic variable

Left ventricular end diastolic dimension (mm) 50 (35-58)
Left ventricular end systolic dimension (mm) 32 (23-36)
Interventricular septal wall thickness (mm) 11 (8-17)
Left atrial diameter (mm) 41 (32-60)
Ejection fraction (%) 66 (54-74)
Pulmonary artery systolic pressure (PASP) (mmHg) 48 (39-90)
Tricuspid regurgitation maximal velocity 3.4 (3.0-4.4)
(TRV__) (m/s)
Fractional area change of the right ventricle (%) 43 (36-56)
Right ventricular enlargement 5 (23.8%)
Tricuspid annular plane systolic excursion 24 (17-32)
(TAPSE) (mm)
Inferior vena cava diameter (mm) 18 (x4)
Tricuspid incompetence; number (%)
Mild 15 (71.4%)
Moderate 5 (23.8%)
Severe 1(4.8%)
Mitral incompetence; number (%)

Mild 10 (47.6%)
Moderate 2(9.5%)
Pericardial effusion (mild); number (%) 3(14.3%)
E/e’ 8.1 (7-15)

Data are presented as number (%) of patients for categorical varia-
bles, and median (range) for continuous variables.

ry renal disease (one with adult polycystic kidney disease
and another patient had oxalosis). Only five patients had
hemoglobin values below 9 g/dL. Two patients had stage
IV CKD (an estimated GFR 15-30 ml/min/1.73 m?), the rest
of patient had stage V CKD.

Echocardiographic data

Table 2 shows the echocardiographic data of the study
population. Seven patients had an intermediate likeli-
hood of PH by echocardiography, 14 patients had a high
likelihood of PH. Seventeen patients (81%) had left atri-
al enlargement (left atrial diameter is 40 mm or more).
Fourteen patients (67%) had concentric left ventricular
hypertrophy (septal wall thickness is 11 mm or more).

Invasive hemodynamic cardiac catheterization

Our patients underwent hemodynamic assessment one
or two days after echocardiographic evaluation. Tables
3 and 4 illustrate the results of invasive hemodynamic
assessment. Pulmonary hypertension was present in 19
patients (90.5%) when mPAP >20 mmHg was the dia-
gnostic cut-off and was observed in 13 (61.9%) patients
when mPAP >25 mmHg was used to make the diagnosis
of PH. Postcapillary PH was diagnosed in 16 cases (76.2%);
whereas combined pre- and post-capillary PH without
vasoreactivity testing was found in 3 cases (14.3%). The
two patients who turned out not to have PH by invasive
assessment had an intermediate likelihood of PH with TR
maximal velocities of 2.9 and 3 m/s.

Table 3 - Hemodynamic data in the study population

Characteristics Median (range)
Heart rate (bpm) 80 (60-120)
Systolic arterial pressure (mmHg) 140 (100-160)
Diastolic arterial pressure (mmHg) 80 (60-100)
Mean arterial pressure (mmHg) 106 (73-120)
Cardiac output (L/min) 4.9 (3.1-8.5)
Cardiac index (L/min/m?) 2.5(1.6-4.3)
Right atrial pressure (mmHg) 8 (4-21)
Systemic vascular resistance (WU) 18 (9-32)
Pulmonary artery systolic pressure (mmHg) 41 (27-90)
Pulmonary artery diastolic pressure (mmHg) 19 (9-30)
Mean pulmonary artery pressure (mmHg) 27 (17-50)
Left ventricular end diastolic pressure (mmHg) 16 (10-34)
Trans-pulmonary gradient (mmHg) 10 (4-25)
Pulmonary vascular resistance (WU) 2(1-7)

Data are presented as median (range) for continuous variables.

Table 4 - Pulmonary hypertension by invasive hemodynamic car-

diac catheterization

PH number (%) No PH number (%)

PAP >20 mmHg 19 (90.5%) 2 (9.5%)
Post-capillary 16 (76.2%)
Combined 3 (14.3%)
(pre- and post-capillary)
Pre-capillary 0

Higher risk patients included two patients with all the
three features of a low cardiac index below 2 L/min/m?,
low mixed venous oxygen saturation less than 60%, and
a high right atrial pressure more than 14 mmHg, two pa-
tients had two criteria and four patients had at least one
high risk criterion. Intermediate risk patients included
night patients with one of the following criteria: a cardiac
index between 2.0-2.4 L/min/m?, a mixed venous oxygen
saturation range of 60-65%, and a right atrial pressure
range of 8-14 mmHg. Four patients were at a lower risk.

Comparison between patients with post-capillary
PH and combined pre- and post-capillary PH

Table 5 shows the differences between the two groups of
patients regarding their clinical, laboratory, and echocar-
diographic characteristics.

Patients with combined pre- and post- capillary PH
were of a relatively younger age (p = 0.03). Echocardio-
graphic indices of right ventricular strain (RV dilatation
[p = 0.001], moderate to severe tricuspid incompetence
[p = 0.01]) were present in the three patients. Markers
of diastolic dysfunction (septal wall thickness [p = 0.05],
and E/e’ [P = 0.03]) were also significantly higher when
compared with patients with isolated post-capillary PH.

There was a trend towards shorter duration of follow
up (p = 0.07).
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Table 5 - Comparison between patients with post-capillary PH and combined pre- and post-capillary PH

Variable

Clinical variables

Post-capillary PH

Age 61.5 (51.8-65)
Age >65 years 5
Female gender 10
Diabetes mellitus 6
Hypertension 13
Obesity (BMI >30 kg/m?) 10
Duration of follow up in the Nephrology 24 (4-34)
Department (months)
Laboratory work
Serum creatinine (mg/dL) 8.4
Blood urea (mg/dL) 143 (131-185)
Hemoglobin (g/dL) 9 (8.6-9.5)

Echocardiographic data

LVEDD (mm) 51.5 (45.3-57)

IVS (mm) 11 (10-13)

LAD (mm) 41 (36-47.8)

LAD >40 mm 12

LVEF (%) 66.5 (60.1-69.8)

TRV,__ (m/sc) 3.3(3.1-3.5)

FAC (%) 44 (40.5-48.5)

TAPSE (mm) 25 (23-27.8)

RV dilatation 1

Moderate MR 1

Moderate and severe TR 3

E/e’ 8 (7.1-10.4)
Invasive variables

mPAP 26.5 (21.3-33.5)

Cl 2.7 (2.2-3.7)

RAP 8 (7-10.8)

LVEDP 18.3

Combined pre- and post-capillary PH p-value
60 (58-60) 0.03
0 0.06
2 0.23
2 0.32
3 0.38
2 0.23
4 (3-4) 0.07
6.6 0.21
154 (122-154) 0.22
9(9) 0.72
50 (45-50) 0.42
15 (14-15) 0.03
46 (45-46) 0.16
3 0.462
65 (65) 0.42
3.6 (3.6) 0.05
40 (36-40) 0.60
22 (17-22) 0.50
3 0.001
1 0.304
3 0.011
13 (12.2-13) 0.08
40 (29-40) 0.01
1.9 (1.9-2.0) 0.10
14 (5-14) 0.25
17.5 0.23

* Data are presented as number (%) of patients for categorical variables, and median (range) for continuous variables.

It was noticed that patients with combined PH had
also significantly higher levels of mean pulmonary artery
pressure (p = 0.01), numerically lower invasively measured
cardiac index, and higher right atrial pressures. The three
patients had hypertension and two of them were diabet-
ics. All the three patients presented with dyspnea at rest.

Discussion

According to our knowledge, this is the second prospective
study evaluating the prevalence of PH by the use of inva-
sive hemodynamic assessment in patients with CKD. At the
start of our research we relied on the fifth World Symposi-
um on PH (2013)%8° to define pulmonary hypertension as
mPAP >25 mmHg. However, during the preparation of the
manuscript, the 2022 ESC/ERS Guidelines for the diagnos-
is and treatment of pulmonary hypertension lowered the
cut-off value for defining PH as mPAP >20 mmHg.

One advantage of our study is the use of invasive
methodology, the “gold standard” for the assessment
of hemodynamic impairment and differential diagnosis
between pre- and post-capillary PH," for all study par-

ticipants who had a probability of PH by transthoracic
echocardiographic screening. Another advantage of
our study is the use of left ventricular (LV) end-diastolic
pressure which is considered the gold standard for the
diagnostic definition of the phenotype of pulmonary
hypertension, rather than pulmonary capillary wedge
pressure because it has s superior diagnostic accuracy in
patients with elevated left ventricular filling pressures."
We selected patients with chronic kidney disease stage
just before initiating established renal replacement
therapy for three months to exclude the hemodynamic
effects of chronic dialysis and arteriovenous fistulas on
the pulmonary circulation. Our pre-dialysis CKD patients
had a 39% prevalence of intermediate to high echo-
cardiographic probability of pulmonary hypertension,
similar to the reported prevalence of PH in CKD popula-
tions in different previous non-invasive studies.'>'* Our
patients had a higher frequency of worsening dyspnea
(NYHA class IV), which could be due to the selection of
patients who were recruited for invasive hemodynamic
assessment just before starting renal replacement thera-
py, and this may have contributed to the higher volume
overload conditions, and explained why our studied
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population had a predominant phenotype of post-capil-
lary PH and a lower eGFR compared with conservatively
managed CKD patients without dialysis in the PEPPER
study.* In our study, the prevalence of PH was higher
than the other three studies (90.5%) for two reasons.
First, patients underwent the procedure on the basis
of the echocardiographic likelihood of PH. Second, we
implemented the new definition of PH with a cut-off of
mPAP >20 mmHg to confirm the diagnosis of PH. In this
study, the prevalence of post-capillary PH was found to
be 76.2% similar to patients enrolled in the PEPPER study
(80%). This can be attributed to the high prevalence of
comorbidities causing both CKD and post-capillary PH
(e.g. hypertension and diabetes), high cardiac output
resulting from anemia of renal disease, left ventricular
diastolic dysfunction, as well as from fluid retention.’>"”
Combined pre- and post-capillary PH was found in 14.3%
of the examined CKD patients. They were of a relatively
younger age. Echocardiographic indices of right ventricu-
lar strain (RV dilatation, moderate to severe tricuspid in-
competence) were present in all the three patients. Mark-
ers of diastolic dysfunction (TRV__, septal wall thickness
and E/e’) were also significantly higher when compared
with patients with isolated post-capillary PH. There was
a trend towards shorter duration of CKD diagnosis. Fea-
tures of a higher risk by hemodynamic assessment (higher
levels of mean pulmonary artery pressure, lower cardiac
index, and higher right atrial pressures) reflect the pos-
sibility that those patients exhibited the disease at an
earlier age with markedly uncontrolled risk factors and
rapid progression of the disease that caused irreversible
pulmonary vascular changes and RV remodeling.

Conclusion

In this single-center study, it was observed that PH is
a prevalent disease, yet under-recognized co-morbidity
among patients with pre-dialysis CKD who are referred
for invasive hemodynamic catheterization. Post-capillary
PH was the predominant phenotype of PH in CKD pati-
ents. Echocardiographic findings suggest the possible
role of diastolic dysfunction in the development of PH
in CKD patients. Fewer patients had combined pre- and
post-capillary PH with more progressive right ventricu-
lar remodeling and higher levels of markers of diastolic
dysfunction suggesting the possible effects of end stage
renal disease on remodeling the pulmonary vasculature
and increased pulmonary vascular resistance.

Limitations

Our study was limited by the small sample size of the stu-
died population. Invasive hemodynamic measurements were
taken just before renal replacement therapy was established,
thus volume overload may have contributed to the higher
prevalence of pulmonary hypertension. A significant propor-
tion of patients had a moderate degree of anemia which may
have contributed to the prevalence of pulmonary hyperten-
sion in the studied population. Measurement of Cl was done
by the use of direct Fick method, which has its own pitfalls.
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Kardiovaskularni onemocnéni (KVO), a jesté konkrétnéji ischemickd choroba srdecni (ICHS) jsou i nadéle
celosvétové hlavni pfi¢inou umrti. Byla popsana rada genetickych faktord zvysujicich riziko rozvoje ICHS.
Nicméné v etiologii a patofyziologii komplexnich onemocnéni, jako je ICHS, plsobi nejen genetické faktory,
ale i interakce genetickych a environmentalnich (vnéjsich) faktort. Proto dnes vyzkumnici soustfeduji svoji
pozornost na epigenom, coz je biologické rozhrani, v némz mohou genetika a Zivotni prostredi interagovat.
Metylace DNA predstavuje hlavni epigenetickou formu regulace genové exprese, jiz se pfipisuje stale vétsi
uloha v rozvoji KVO. Cilem tohoto kratkého prehledu je proto shrnout vysledky hlavnich studii z posledni
doby, zabyvajicich se pfipadnym prispévkem stavu metylace DNA k rozvoji ICHS.
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ABSTRACT

Cardiovascular disease (CVD) and more specifically coronary artery disease (CAD) continue to be the leading
cause of mortality worldwide. Many genetic factors have been identified to contribute to the risk of develop-
ing CAD. However, the etiology and pathophysiology of complex diseases such as CAD are driven not only by
genetic factors but also by the interaction between genetic and environmental factors. Therefore, research-
ers are now exploring the epigenome, a biological interface at which genetics and the environment can
interact. DNA methylation is the main epigenetic form of gene regulation, and it is increasingly recognized
to play an important role in cardiovascular disease. Thus, we aim in this short review to summarize the main
recent studies on the eventual contribution of DNA methylation status in the onset of CAD.

Introduction

history of ischemic heart disease have been identified as
non-modifiable risk factors while smoking, hypertension

Cardiovascular disease (CVD) is the major cause of morta-
lity and morbidity worldwide and its burden has doubled
these last 30 years." Although, the considerable progress
in the diagnosis and treatment of CVD, it is still conside-
red as a public health issue. Coronary artery disease (CAD)
is the most common form of CVD. It occurs mainly from
the progressive narrowing of the lumen in the coronary
arteries due to the development of atherosclerotic pla-
ques, a process known as atherosclerosis.? Consequent-
ly, coronary stenosis or thrombosis can occur leading to
angina pectoris and/or myocardial infarction (Ml). Athe-
rosclerosis is the main cause of CAD; it is an inflammatory
disease with abundant immune competent cells in lesions
producing mainly pro-inflammatory cytokines.?> Many
risk factors like advanced age, male gender, and a family

(HTN), diabetes mellitus (DM), dyslipidemia, obesity, and
a sedentary lifestyle were identified as modifiable risk
factors.* Nevertheless, CAD is modulated by an interplay
between lifestyle factors and genetics.? Indeed, the noti-
on that the risk of CAD is heritable was raised since the
1950’s.> Recently, the quantified heritability using upda-
ted genome-wide approaches estimated the heritability
of CAD at 40-50%.5 However, the variability in risk and
outcomes in this disease is not fully explained by genetics
or environmental risk factors individually. There are many
treatment strategies for CAD such as revascularization
which is the milestone in the treatment of symptomatic
CAD. However, revascularization of one or two vascular
lesions in chronic coronary syndrome (CCS), tend to impro-
ve the symptoms of patients with no long-term survival
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proven benefit.” Moreover, many studies reported varia-
tions in drug resistance in the treatment of CAD.?

Due to the lack of effective treatment strategies to
stop the progression of atherosclerosis and the unknown
underlying pathophysiological mechanisms of CAD in-
cluding gene-environmental interactions, many studies
started to explore other involved aspects in the onset and
development of CAD. Indeed, recent studies have report-
ed that epigenetic mechanism is considered as an impor-
tant link between genotype and phenotype variability in
CVD. Epigenetic mechanisms are defined as the way that
genes and the environment interact, can regulate gene
expression to control a related phenotype (Fig. 1). Impor-
tantly, epigenetic modifications are measurable® and can

be modulated at any life stage through environmental
stimuli, like age, drugs, and nutrition.

Cardiovascular disease-related genes function and ex-
pression level are regulated through DNA methylation,
histone modification and non-coding RNA regulation in-
cluding mi-RNAs and Long non-conding RNAs." Interest-
ingly, important studies reported that epigenetic modifi-
cations can be reversed which make genes and proteins
as new targets for cardiovascular disease treatment.
Thus, epigenetic markers can be used as cardiovascular
biomarkers for diagnosis, treatment and response pre-
diction. In the present review, we highlight recent data
about the potential contribution of epigenetic mecha-
nisms including DNA in the development of CAD.
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DNA methylation

DNA methylation is the main epigenetic form of gene
expression regulation in mammals. It is a type of epige-
netic process where a methyl group is added from the
S-adenyl methionine (SAM) to the 5'-position of a cyto-
sine, forming 5-methylcytosine. It is found mostly in re-
gions containing a large number of cytosine 5’ to guani-
ne dinucleotides (CpGs) in promoters. Importantly, 70%
of all CpG dinucleotides in the genome are methylated.
As a result, gene transcription could be turned off if the
CpG is methylated. The methylation status of genes is
maintained by enzymes such as DNA methyltransferases
(DNMTs) and DNA demethylases, whose expressions are
regulated at the transcriptional and post-transcriptional
levels. There are three major (DNMTs) such as DNMT1 and
DNMT3 with two major isoforms, DNMT3A and DNMT3B""
(Fig. 2) DNMT1 has a large regulatory N-terminal domain
(NTD), which covers two-thirds of the molecule, and
a large C-terminal catalytic domain (CD), which contains
all essential motifs of active C5 DNA methyltransferases.
Notably, it plays an important role in the reparation of
DNA methylation besides the mimic of the original me-
thylation pattern before the replication.'? Regarding the
two isoforms of DNMT3 which are also known as de novo
DNMT, they add methyl groups to cytosine at unmethy-
lated DNA and can make a new methylation pattern for
the unchanged DNA.

DNA methylation and CAD

Several studies have reported that DNA methylation plays
an important role in coronary artery disease. In fact, the
evaluation of the abnormal methylation status of candi-
date genes may be used as an important biomarker to as-
sess cardiovascular disease progression. DNA methylation
can be detected thanks to the advances of new techno-
logies like micro-arrays and bisulfite sequencing approa-
ches, where it is possible to assess hundreds of thousands
of CpGs along the genome in the population. Indeed,
methylations at specific cytosine- phosphate- guanine
(CpG) sites have been associated with several diseases in
epigenome wide association studies (EWAS). EWAS are
used to examine genome-wide epigenetic variants (pre-
dominantly DNA methylation at CpGs), to detect diffe-
rences that are statistically associated with phenotypes of
interest. Several studies have reported that DNA methy-
lation is associated with CVD and with cardiometabolic
risk factors.'*15

Notably, some previous studies have assessed the as-
sociation between incident coronary heart disease (iCHD)
and DNA methylation levels in the genome where they
reported that Long Interspersed Nuclear Elements-1

(LINEs-1) hypomethylation in blood is associated with
iCHD.'®"” Similarly, Kim et al."® have explored the DNA
methylation level of the ALU and Satellite 2 (AS) repeti-
tive element. However, these authors have found that AS
methylation in peripheral blood leukocytes was higher in
males with iCHD.

In the same aspect, Agha et al.” reported among
a sample of 11461 individuals across 9 population-based
cohorts from the United States and Europe, differences
in blood leukocyte DNA methylation at 52 CpG loci were
robustly associated with iCHD. Moreover, Westerman et
al.? reported in 2023 discovery female subjects of several
ancestries including 1009 iCHD cases and 2587 replication
subjects of European ancestry where 55% were female
and 305 had iCHD, several epigenetic associations with
incident CVD including DNA methylation in three re-
gions SLC9AT1, SLC1A5, and TNRC6C genes. The authors
have found after Mendelian randomization analysis at 4
CpGs with methylation quantitative trait loci (meQTLs) in
these regions that one CpG in SLCTA5 is related to inci-
dent coronary artery disease.?’ Similarly, Kennel et al.?!
showed that SLCTA5, an important carrier for glutamine
and other neutral AAs, is decreased in heart failure and
is influenced by inflammatory signals. In addition, a re-
cent EWAS on iCHD, Navas-Acien et al.?? reported that
blood DNAm was associated with CHD beyond tradi-
tional factors associated with cardiovascular disease, with
a complex epigenomic signature across populations. Fur-
thermore, Palou-Marquez et al.? reported that four in-
dependent latent factors (9, 19, 21 — only in women and
27), driven by DNA methylation, were associated with
cardiovascular disease independently of classical risk fac-
tors. They have also found that three of the genes includ-
ed in factor 27 were also present in a factor identified
to be associated with myocardial infarction (CDC42BPB,
MANZ2A2, and RPTOR). Interestingly, recently, Luo et al.?*
performed an integrative analysis of DNA methylation
and mRNA expression data-sets deriving from AMI mouse
models at series of time points to identify key epigenetic
alterations in AMI.

The authors found a correlation between the devel-
opment of AMI stage and the modification in a large
number of methylation sites during this stage. Addition-
ally, they identified five candidate genes (Ptpn6, Csflr,
Col6al, Cyba, and Map3ki4) to be associated with Ml
through the regulation of DNA methylation.

DNA methylation therapy for CAD

DNA methyltransferase inhibitors (DNMTIs) or epi-drugs
play a crucial role in the treatment of CAD by regulating
targeted gene methylation status (Table 1). DNA methy-
lation has emerged as a potential therapeutic target for

Table 1 - Epigenetic drugs for CHD treatment

Diseases Epigenetic drugs Targeted genes References
Atherosclerosis, coronary heart disease RG108 DNMT1,DNMT3a 25, 26
Atherosclerosis, coronary heart disease 5-AZa-2-deoxycytidine ERa,ERb,COL15A1 27,28
Atherosclerosis, coronary heart disease Acetylsalicylic acid ABCA1 29
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coronary artery disease (CAD). Several studies have de-
monstrated that DNA methylation inhibitors can improve
the development and progression of atherosclerosis, the
underlying cause of CAD.

One of the most commonly used DNA methylation
inhibitors is 5-aza-2'-deoxycytidine (5-Aza). A study by
Wang et al. (2019) found that 5-Aza reduced athero-
sclerotic plaque size and improved endothelial func-
tion in a mouse model of atherosclerosis. The study also
found that 5-Aza reduced the expression of inflamma-
tory cytokines and improved lipid metabolism in the
mice, suggesting that DNA methylation plays a role in
regulating these processes. These findings suggest that
5-Aza could be a promising therapeutic strategy for
CAD.

In the same aspect, Wang et al. (2020) investigated the
effect of the DNA methyltransferase inhibitor, decitabine,
on the development of atherosclerosis in mice. The study
found that decitabine reduced atherosclerotic plaque
size, improved endothelial function, and reduced inflam-
matory cytokine expression in the mice. These findings
suggest that decitabine could be another potential thera-
peutic strategy for CAD. Another study by Huang et al.
(2020) investigated the effect of the DNA methyltrans-
ferase inhibitor, SGI-1027, on the development of ath-
erosclerosis in @ mouse model. The study found that SGI-
1027 reduced atherosclerotic plaque size and improved
endothelial function in the mice. The study also found
that SGI-1027 reduced the expression of genes involved
in smooth muscle cell proliferation and migration, sug-
gesting that DNA methylation plays a role in regulating
these processes.

Another DNA methylation inhibitor that has shown
promise for the treatment of CAD is RG108. A study by
Zhang et al. (2021) found that RG108 reduced atheroscle-
rotic plague size and improved endothelial function in
a mouse model of atherosclerosis. The study also found
that RG108 reduced the expression of genes involved in
smooth muscle cell proliferation and migration, suggest-
ing that DNA methylation plays a role in regulating these
processes.

However, it is important to note that the use of DNA
methylation inhibitors as a therapeutic strategy for
CAD is still in the early stages of development and re-
quires further investigation. For instance, it is not clear
which specific genes or pathways are regulated by DNA
methylation and how these processes contribute to the
development and progression of CAD. Moreover, the
long-term safety and efficacy of DNA methylation in-
hibitors for the treatment of CAD remain to be deter-
mined.

Despite these limitations, the potential of DNA
methylation inhibitors for the treatment of CAD is
a promising area of research. Future studies should
aim to elucidate the specific genes and pathways
regulated by DNA methylation in CAD, as well as to
determine the long-term safety and efficacy of DNA
methylation inhibitors in preclinical and clinical stud-
ies. If successful, DNA methylation inhibitors could of-
fer a novel and effective therapeutic strategy for the
treatment of CAD, a leading cause of morbidity and
mortality worldwide.

Conclusion

Epigenetic studies are a promising way to understand
molecular mechanisms of diseases. However, there is
a lack of information about the potential link between
DNA methylation and coronary heart disease. Thus, we
tried in this short review to focus on the main recent
findings about the potential implication of DNA methy-
lation in CHD etiology. We have also summarized some
epigenetic drugs used in the treatment of CHD. Further
studies on the role of other aspects of epigenetics like
histone methylation and acetylation, miRNA, and long
non coding RNA are needed to unravel the epigenomic
signatures linked to CHD which could contribute to better
understanding of their mechanisms and to the definition
of new therapeutic targets and preventive strategies.
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talizace a Umrti u pacientl se srde¢nim selhdnim. Mechanisticky pfistup se zavedenim zafizeni s vytvofenim
mezisinového zkratu (inter-atrial shunt device, IASD) s cilem snizit tlak v levé sini u pacientl s mirné snizenou
a zachovanou ejek¢ni frakei levé komory se ukazal byt v pilotni studii proveditelny a bezpecny. V nerando-
mizované studii REDUCE LAP-HF a v randomizované studii REDUCE LAP-HF | bylo zavedeni IASD spojeno se
zlepsenim symptomud a hemodynamickych parametrd. Dopad zavedeni IASD na riziko kardiovaskularnich
pfihod vcetné uimrti a rizika hospitalizace pro srdecni selhani byl cilem multicentrické randomizované fa-
leSnou procedurou kontrolované studie REDUCE LAP-HF II. Pfehledovy ¢lanek se zaméfuje na zddvodnéni
metody a vysledky zésadnich studii s IASD.
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ABSTRACT

An elevated left atrial pressure at rest and especially at stress is the main cause of symptoms and an increased
risk of hospitalization and death in patients with heart failure. The mechanistic approach with implantation
of inter-atrial shunt device (IASD) to reduce left atrial pressure in the patients with heart failure with mildly
reduced and preserved ejection fraction was feasible and safe in a pilot study. In a non-randomized REDUCE
LAP-HF and a randomized REDUCE LAP-HF | study the implantation of IASD was associated with improved
symptoms and hemodynamic parameters. The effect of IASD on the risk of cardiovascular events including
death and risk of heart failure hospitalizations was the objective of a multicentric randomized sham proce-
dure controlled REDUCE LAP-HF Il study. The review article is focused on the rationale of the method and
the results of essential studies.
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Mezisinova komunikace u HFmrEF a HFpEF

Uvod

Za rozvoj a pritomnost symptomd je u pacientd se srdec-
nim selhanim odpovédné zvyseni plnicich tlakl levé ko-
mory (LK) v klidu a pfi zatézi."? Zvyseni plnicich tlaka LK
a tlaku v levé sini (LS) u pacientt se srde¢nim selhdnim
s mirné snizenou (heart failure with mildly reduced ejec-
tion fraction, HFmrEF) a zachovanou ejekéni frakcei (heart
failure with preserved ejection fraction, HFpEF) je spojeno
se zvysenim rizika hospitalizace z kardiovaskuldrnich pfi-
¢in. Zvyseni tlaku v plicnici v zaklinéni (pulmonary capillary
wedge pressure, PCWP) > 12 mm Hg je spojeno se zvysenim
mortality.>* K rozvoji symptomd, jako je dusnost, inavnost
a retence tekutin, pfispiva u srde¢niho selhani nékolik me-
chanismd. Hlavnim patofyziologickym faktorem je zvyseni
tlaku v levé sini, které se prenasi do plicniho kapilarniho
fecisté predevsim pfi zatézi. Modelem zvyseni tlaku v levé
sini a jeho nasledku je mitralni stenéza. Je zndmo, Ze u pa-
cientl, kteri méli mitralni stenézu a soucasné defekt septa
sini (Lutembacherdv syndrom), byla progrese symptomu

Implantat
19mm obvod, ||
8mm primér

16F katétr

Obr. 1 - Corvia Medical (DCD) IASD™

Rozvinuté casti v LS Kompletni rozvinuti

Echokardiografické obrazky

IASD™ L— P zkrat

pfi mitralni stendze pomalejsi. Pacienti s mitrdlni stenézou
a defektem septa sini méli symptomy mensi zavaznosti i pfi
pokrocilé mitralni vadé.> Uzavér defektu septa sini u pa-
cientl s latentnim srde¢nim selhanim a diastolickou dys-
funkci levé komory byl spojen s rizikem nahlého vzestupu
tlaku v levé sini a vznikem plicniho edému.® Na zakladé
vy$e uvedenych poznatku byl vytvoren spole¢nosti DC De-
vices koncept mezisiriové komunikace s definovanym roz-
mérem s cilem snizit tlak v levé sini bez nezadouciho ovliv-
néni tlaku v pravé sini a volumového pretizeni (Interatrial
Septal Device System, IASD™, DC Devices Inc., Tewksbury,
MA, USA, nyni Corvia Inc.). Implantat IASD™ byl vyroben
z materidlu na bazi slouceniny niklu (nitinol) s rozmérem
19 mm, ktery se zavadi perkutdnné do mezisifiového septa
a vytvari permanentni komunikaci o velikosti 8 mm. N&-
vrh systému IASD™ vychdzel z hemodynamického modelu,
ktery hodnotil vztah mezi velikosti komunikace a snizenim
tlaku v levé sini.” Zafizeni bylo koncipovano tak, aby se
snizilo riziko vzniku trombu. K implantaci byl vyvinut spe-
cidlni katétr (obr. 1). Na zakladé Uspésnych preklinickych
zkousek byla prvni implantace IASD v rdmci pilotni klinic-
ké studie provedena 6. 4. 2013 v Kardiocentru Nemocnice
Na Homolce (V. Reddy, P. Neuzil). Vlastni zakrok se pro-
vadeél v lehké analgosedaci. Do pravé femoralni zily se za-
vadél 16F zavadécd. Transseptalni punkce byla provadéna
uprostred fossa ovalis pod echokardiografickou kontrolou
(transezofagealni nebo intrakardidlni echokardiografie).
Vodici drat se zaved| do horni levé plicni Zily. Zafizeni se
rozvinulo po vysunuti ze specidlniho katétru nejprve na
strané levé siné, poté na strané pravé siné. Spravna pozice
byla ovérena echokardiograficky a skiaskopicky (obr. 2).
Po zakroku byli pacienti Iéceni kyselinou acetylsalicylovou
v ddvce 100 mg trvale a dudIni antiagregacni terapii s clo-
pidogrelem v ddvce 75 mg po dobu Sesti mésicl. Pacienti
s fibrilaci sini nebo jinou indikaci k antikoagula¢ni terapii
zUstali na chronické antikoagulacni terapii. Po vykonu byla
doporucena profylaxe infekéni endokarditidy po dobu Ses-
ti mésica.

Skiaskopie IASD™

08/05/2013 13:52:18
CXT-2tITEE

TIS0.4 MI 0.8
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Obr. 2 - Corvia IASD™ - vizualizace implantatu v priibéhu implantace a po implantaci
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Studie s mezisinovou komunikaci IASD™

Pilotni studie DC Devices

Cilem pilotni multicentrické studie s vytvorenim mezi-
sinové komunikace bylo zjistit, zda u pacientt s HFmrEF
a HFpEF a se zvysenym PCWP, povede tato metoda k po-
klesu plnicich tlakli a odstranéni nebo zmenseni dusnosti
bez hemodynamickych neZadoucich ucinka. Déle bylo
cilem zjistit, zda dojde ke sniZeni rizika nasledné hospita-
lizace pro srdecni selhani a zda dojde ke zlepseni kvality
zivota. Tato pilotni studie predpokladala, Ze vytvoreni
mezisinové komunikace katetriza¢ni metodou bude pro
pacienty bezpecné. Do pilotni studie byli zarazeni pa-
cienti s EF LK > 45 % a alespon jednou hospitalizaci pro
srdecni selhani v pfedchozim roce nebo s dlouhodobou
symptomatologii odpovidajici funk¢ni tfidé NYHA Il
U pacientt s chronickou fibrilaci nebo flutterem sini byla
nutnd dobra kontrola tepové frekvence (< 90/min v kli-
du) a stabilni farmakoterapie zahrnujici diuretika ales-
por dva tydny pred zafazenim do studie. Hlavnim krité-
riem pro zafrazeni byl tlak v plicnici v zaklinéni v klidu >
15 mm Hg anebo > 25 mm Hg pfi zatézi (izometricka za-
téz handgrippem). Dalsim kritériem pro zarazeni byl prd-
kaz poruchy diastolické funkce levé komory pomoci puls-
ni dopplerovské a tkanové echokardiografie a pruakaz
zvétseni levé siné. Pacienti s anamnézou cévni mozkové
pfihody, hluboké zZilni trombdzy, plicni embolie, nemocni
s nalezem trombu v levé sini, pacienti s vyznamnou chlo-
penni vadou a jedinci s klidovou plicni arteridlni hyper-
tenzi a odhadem systolického tlaku v plicnici > 60 mm Hg
nebyli do studie zafazeni. Do studie bylo zafazeno 11 pa-
cientl ze tfi center. Vysledky studie byly pozitivni.2 PCWP
béhem 30-90 dni po implantaci IASD™ poklesl o 28 %
z19,0 £ 5mm Hg na 14 = 3 mm Hg (p = 0,005). Tlak v pra-
vé sini a systolicky tlak v plicnici zUstaly na stejné urovni
jako pred zakrokem. Zlepsila se symptomatologie (NYHA
I/IV u 100 % na 45 %, p = 0,044), vzdalenost Sestiminu-
tového testu chazi (6MWT) se prodlouzila z 322 + 151 m
na 368 + 123 m (p = 0,025) a doslo i ke zlepseni kvality
zivota (skére v dotazniku Minnesota Living With Heart
Failure Questionnaire [MLWHF] se vySiloz53 + 17 na 18 =
19, p = 0,005). Symptomatické zlepseni pretrvavalo u vét-
siny pacientt i jeden rok po vykonu. Pokracoval trend
k prodlouzeni vzdalenosti pifi 6MWT a trend ke zlepseni
kvality Zivota, snizil se pocet hospitalizaci pro srde¢ni se-
Ihani. Primérna davka furosemidu se béhem roku zvysila
z 60 = 66 mg/den na 95 = 143 mg/den (NS), zejména diky
zvyseni davky u pacientl vyZadujicich opakovanou hos-
pitalizaci pro srdec¢ni selhani. U Zadného z pacientt se
sinusovym rytmem (64 %) nedoslo béhem 12 mésic ke
vzniku nové fibrilace sini.® U Zddného z pacientll nedoslo
ke vzniku zdvazné nezddouci kardiovaskularni prihody
(MACE) béhem 12 meésicu. Bylo hlaseno 17 zavaznych
nezadoucich pfihod (SAE) u sedmi pacientl. Sedm z nich
(41 %) se tykalo opakovanych hospitalizaci téhoZ pa-
cienta pro srde¢ni selhdni, u kterého bylo zaznamenano
Sest hospitalizaci pfed implantaci IASD a pét hospitaliza-
¢i v pribéhu sledovéani po vykonu. U jednoho pacienta
s anamnézou blokady levého Tawarova raménka doslo
k rozvoji atrioventrikuldrni blokady Ill. stupné s nutnos-
ti kardiostimulace. Pouze u jednoho z pacientt doslo ke
komplikaci v prabéhu vykonu: $patné uvolnéni systému

s nutnosti odstranéni pavodniho IASD pres vodici drat
a nasledné implantace nového systému.

Studie REDUCE LAP-HF

Uspéénost zavedeni IASD™ byla dale ovéfovéna v ramci
multicentrické studie REDUCE LAP-HF TRIAL (A study to
evaluate the DC Devices, Inc. IASD™ System |l to REDUCE
Elevated Left Atrial Pressure in Patients with Heart Failu-
re).'% K zarazeni pacientt do studie byla pouzita metoda
hemodynamického vysetrfeni pfi zatézi na stacionarnim
ergometru pfipevnéném ke katetriza¢nimu stolu se za-
vedenim plicnicového katétru jugularni zilou. Hlavnimi
kritérii pro zarazeni byl PCWP v klidu > 15 mm Hg nebo >
25 mm Hg pfi dynamické zatézi pri tlaku v pravé sini < 14
mm Hg v klidu nebo < 20 mm Hg pfi zatézi. Na studii se
podilelo 25 center z Evropy, Australie a Nového Zélandu.
Hlavnim sledovanym ukazatelem byl dopad systému na
snizeni PCWP v klidu a pfi zatézi za Sest mésic, zména
VO, . zména vzdalenosti pfi 6MWT a zména kvality Zi-
vota. Do studie bylo zafazeno 64 pacientl, 22 muz( a 42
zen, primérny vék souboru byl 69 let. Primérnd EF LK
souboru byla 47 %. Vysledky studie REDUCE LAP-HF byly
pozitivni. BEhem 3esti mésicl od zavedeni IASD™ doslo
ke zlepseni funkéni tfidy NYHA, zlepseni kvality Zivota
(hodnoceno pomoci dotaznikt), prodlouzeni doby vzda-
lenosti pfi 6MWT a prodlouzeni doby zatéze pfFi spiroer-
gometrii. Doslo k vyznamnému zvyseni srde¢niho vydeje
v klidu a pti zatézi, nedoslo ke snizeni primérné hodnoty
PCWP v klidu, ale doslo k vyznamnému snizeni PCWP pfi
zatézi 20 W (p = 0,012) a na vrcholu zatéze (p = 0,025).
Doslo k velmi vyznamnému pfiznivému ovlivnéni PCWP
indexovaného na praci na vrcholu zatéze (p = 0,0001).
Pfi hodnoceni efektu IASD™ po 12 mésicich pretrvavalo
u pacientd priznivé klinické zlepseni oproti stavu pred
zavedenim systému."" Dlouhodobé sledovani pacienttd
ze studie REDUCE LAP-HF ukazalo, Zze u nékterych paci-
entl je k udrzeni euvolemie a pfiznivych hemodynamic-
kych parametrd nutna vysoka dévka klickového diuretika
v kombinaci s thiazidovym diuretikem a vysokd dévka spi-
ronolaktonu.'?

Studie REDUCE LAP-HF |

Pacienti ze studie REDUCE LAP-HF I: A Phase 2 Rando-
mized, Sham-Controlled Trial (randomizovana, falesSnou
procedurou zaslepenad studie faze 2) byli zafazeni na za-
kladé téchto kritérii: srdecni selhani funkcni tiidy NYHA
IllalV, EF LK > 40 %, PCWP > 25 mm Hg pfi zatézi a rozdil
mezi PCWP a tlakem v pravé sini (PCWP-RA) > 5 mm Hg.
Pacienti byli randomizovani v poméru 1 : 1 k implantaci
IASD™ a k tzv. faleSné procedure (sham procedure), kdy
byla pouze provedena pravostranna katetrizace a kont-
rola mezisinového septa intrakardidlnim ultrazvukem.
Cilem studie bylo zjistit vliv zavedeni IASD™ na zatézo-
vou hemodynamiku. Do studie REDUCE LAP-HF | bylo za-
fazeno 44 pacientl, 22 k implantaci IASD™, 22 k falesné
procedure. Vysledky studie byly pozitivni, u aktivné lé-
Cené skupiny doslo ke snizeni PCWP v klidu a pfi zatézi
ve srovnani s kontrolni skupinou a rozdil byl statisticky
vyznamny (p < 0,01) (tabulka 1)."* Metoda byla bezpec-
na, nebyl rozdil v zavaznych pfihodach mezi skupinami
(major adverse cardiovascular, cerebrovascular and renal
events, MACCRE). Pfi jednoro¢nim sledovani byla stejné
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Tabulka 1 - REDUCE LAP-HF I: A Phase 2 Randomized,

Sham-Controlled Trial"

Vysledky IASD, Kontroly, Hodnota p
n=22 n=22

Primarni parametr 0,028

ucinnosti, zména

v 1 mésici

PCWP pri 20 W -3,2 0,9

PCWP pfi 40 W -1,0 -1,9

PCWP pfi 60 W -2,3 -1,3

Primarni parametr 0/22 (0 %) 1/22 1,00

bezpecnosti MACCRE (4,5 %)

Sekundarni

parametry

Zména RAP (mm Hg) 0,5 0,5 0,673

Zména PAP (mm Hg) -2,7 -0,7 0,111

Zména CO (I/min) 1,6 -0,5 < 0,001

(termodiluce)

CO - srde¢ni vydej; IASD - zafizeni s vytvofenim mezisifiového
zkratu (inter-atrial shunt device); MACCRE - major adverse cardio-
vascular, cerebrovascular, and renal events; PAP - tlak v plicnici;
PCWP - tlak v plicnici v zaklinéni (pulmonary capillary wedge
pressure); RAP - tlak v pravé sini.

Tabulka 2 - REDUCE LAP-HF Il - charakteristika souboru'®

Parametr IASD, Falesna
n=314 procedura, n = 312
Vék median (roky) 73 72
Zeny (%) 64 59
BMI median (kg/m?) 31 32
Hypertenze (%) 89 87
Dyslipidemie (%) 70 68
Diabetes mellitus (%) 37 37
CHOPN (%) 23 17
ICHS (%) 13 19
Pacemaker (%) 22 17
Fibrilace sini (%) 50 53
Kuractvi (%) 45 52

BMI - index télesné hmotnosti; CHOPN - chronicka obstrukéni
plicni nemoc; IASD - zafizeni s vytvofenim mezisifiového zkratu
(inter-atrial shunt device); ICHS - ischemicka choroba srde¢ni.

jako u predchozi studie mezisiriova komunikace oteviena
s levopravym zkratem.

Studie REDUCE LAP-HF Il

Cilem studie REDUCE LAP-HF Il bylo zjistit dopad zavedeni
IASD™ na kompozitni vysledny ukazatel: umrti z kardio-
vaskularnich pficin nebo nefatdlni ischemicka cévni moz-
kova pfihoda do 12 mésicli, celkovy pocet pfihod spo-
jenych se srde¢nim selhanim béhem 24 mésicd a zména
dotazniku kvality Zivota ve 12 mésicich.”™ Ve studii REDU-
CE LAP-HF Il bylo randomizovano 626 pacientd (n = 314
IASD, n = 312 faleSna procedura). Ve studii prevazovaly

Zeny (64 %, resp. 59 %), hlavni komorbiditou byla arteri-
alni hypertenze témér u 90 % pacientd, dale dyslipidemie
u témér 70 % nemocnych, fibrilaci sini mélo pres 50 %
pacientt a diabetes mellitus 37 % nemocnych v obou sku-
pinach. Kardiostimulator mélo 22 %, resp. 17 % pacient(
(tabulka 2). Pfevazovala funk¢ni ttida NYHA I (77 %, resp.
78 %), median ejekcni frakce levé komory byl 60 %, kli¢-
kovym diuretikem bylo Iéceno 83 %, resp. 81 % nemoc-
nych. Hospitalizaci pro srde¢ni selhdni absolvovalo v po-
slednim roce 26 %, resp. 32 % pacientd a hospitalizaci,
navstévu pohotovosti nebo akutni kontrolu pro zhor3e-
ni srde¢niho selhani 43 % nemocnych v obou skupinach
pred zarfazenim do studie (tabulka 3). Kromé diuretické

Tabulka 3 - REDUCE LAP-HF Il - charakteristika souboru'®

Parametr IASD, Falesna
n=314 procedura, n = 312

NYHA II, % 21 21
NYHA I, % 77 78
NYHA IV, % 2 2
Medidn EF LK (%) 60 60
Medidn skore HFpEF 6,0 6,0
Pocet diuretik 1 (%) 50 51
Pocet diuretik 2 (%) 42 43
Klickova diuretika (%) 83 81
Median davky FSM (mg) 40 40

HFH < 12 mésicu (%) 26 32
Pocet HFH 1 (%) 65 78
HFH, ER nebo akutni navstéva 43 43

EF LK - ejekeni frakce levé komory; ER — mimoradna navstéva na
pohotovosti; FSM - furosemid; HFH - hospitalizace pro srdecni
selhani; HFpEF — srdecni selhdni se zachovanou ejekéni frakci; IASD
- zafizeni s vytvofenim mezisinového zkratu (inter-atrial shunt
device); NYHA - New York Heart Association.

Tabulka 4 - REDUCE LAP-HF Il - charakteristika souboru'®

Parametr IASD, Falesna
n=314 procedura, n = 312

ACEI 24 25

ARB 39 37

BB 70 70

ARNI 2 2

MRA 53 51

Inhibitory SGLT2 2 4

Digoxin 3

OAC 47 52

ASA 37 40

ACEI - inhibitory angiotenzin konvertujiciho enzymu; ARB - bloka-
tory receptoru AT, pro angiotenzin II; ARNI - inhibitory angiotenzi-
novych receptord a neprilysinu; ASA - kyselina acetylsalicylova; BB
- betablokatory; IASD - zafizeni s vytvofenim mezisinového zkratu
(inter-atrial shunt device); MRA - antagonisté mineralokortikoid-
nich receptord; OAC - peroralni antikoagulancia; SGLT2 - sodiko-
-glukézové kotransportéry 2.
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Tabulka 5 - REDUCE LAP-HF Il - charakteristika souboru'

Parametr IASD, Falesna
n=314 procedura, n = 312
Median NT-proBNP (pg/ml) 1008 1223
Fibrilace sini
Median NT-proBNP (pg/ml) 300 343
Absence fibrilace sini
PCWP < 15 mm Hg 30 % 28 %
PCWP > 15 mm Hg 70 % 72 %
Median TAPSE 20 20
Median skére MAGGIC 23 23
Medién CHA,DS,-VASc 5 4
Median celkového skére KCCQ 45 45
Median eGFR (ml/min/1,73 m? 58 55

eGFR - odhadovana glomerularni filtrace; IASD - zafizeni s vytvo-
fenim mezisinového zkratu (inter-atrial shunt device); NT-proBNP
- N-termindlni fragment natriuretického propeptidu typu B; PCWP
—tlak v plicnici v zaklinéni (pulmonary capillary wedge pressure);
TAPSE - amplituda pohybu trikuspiddlniho prstence.

Tabulka 6 - REDUCE LAP-HF Il vysledky: primarni cilovy ukazatel

- win ratio 1,0 (95% Cl 0,8-1,2), p = 0,85

Cilovy ukazatel IASD, Falesna Hodnota p

n=309 procedura,

n=31

Umrti z KV pfi¢in neboCMP 1% (4) 1% (2) 0,41
Umrti z KV pFicin 1%(3) 1% (@) 0,65
CMP 1 0 0,32
HF/pacientl/let 0,28 0,25 0,45
Median zmény KCCQ 10,2 9,4 0,73
Median zmény NYHA -0,5 0,0 0,0065
Slozeny bezpecnostni 38 % 31% 0,11
ukazatel
Mortalita z KV pficin 1% 1% 0,66
Funkce ledvin zhorsena 7% 8 % 0,65
MACE 4 % 1% 0,025
Nova FS/FLS 1%@4) 1%(2) 0,42
>30% zvétseni PS nebo 30 % 25 % 0,15

>30% pokles TAPSE

CMP - cévni mozkova prihoda; FS - fibrilace sini; FLS - flutter sini;
HF - srde¢ni selhani; IASD - zafizeni s vytvofenim mezisifiového
zkratu (inter-atrial shunt device); KV - kardiovaskularni; MACE -
zavazna nezadouci kardiovaskularni pfihoda; PS — prava sifi; TAPSE
- amplituda pohybu trikuspidalniho prstence.

terapie s medianem davky furosemidu 40 mg byli pacien-
ti 1éceni ve vysokém procentu blokdtory systému renin-
-angiotenzin-aldosteron, betablokatory a antikoagulacni
nebo antiagregacni terapii (tabulka 4). Medidn N-termi-
nalniho fragmentu natriuretického propeptidu typu B
(NT-proBNP) byl nad 300 pg/ml u obou skupin pfi absen-
ci fibrilace sini a nad 1 000 pg/ml pfi fibrilaci sini. U vice
nez u 70 % pacientd v obou skupinach byl PCWP v klidu

vétsi nez 15 mm Hg (tabulka 5). Ve studii REDUCE LAP-
-HF Il nebyl nalezen rozdil v primarnim kombinovaném
vysledném ukazateli (mortalita z KV pfi¢in nebo nefatal-
ni ischemicka mozkova prihoda za 12 mésicl a celkovy
pocet hospitalizaci pro srde¢ni selhani nebo mimoradné
kontroly pro zhor3eni srde¢niho selhdni za 12 mésicl a
zména skore KCCQ za 12 mésica).

Tzv. win ratio (statistickd metoda hodnoceni slozené-
ho vysledného ukazatele v klinickych studiich na zakladé
klinickych priorit) bylo 1,0 (p = 0,85). Nebyly nalezeny roz-
dily ve vyskytu jednotlivych parametr primarniho kom-
binovaného vysledného ukazatele. Pouze byla pozitivni
zména ve funkdni tiidé NYHA. Nebyl nalezen rozdil ve
slozeném parametru bezpecnosti (p = 0,11) (tabulka 6).
Pfi analyze podskupin byla aktivni |écba spojena s vys-
$im rizikem pfihod spojenych se srde¢nim selhanim u pa-
cientl s SAP pfi zatézi > 70 mm Hg (p = 0,002), u paci-
entl s vy$sim indexem objemu pravé siné (= 29,7 ml/m?)
a u muzl (p = 0,02)."® Post-hoc analyza studie REDUCE
LAP-HF Il ukdzala, ze pacienti s plicni vaskuldrni rezistenci
(PVR) < 1,74 Woodovych jednotek (Wj) na vrcholu zatéze
vyznamné profitovali ze zavedeni IASD™ (win ratio 1,28,
p = 0,032, incident rate ratio 0,71, zména KCCQ 5,5, n =
382). Naopak pacienti s PVR > 1,74 Wj (n = 188) méli vétsi
riziko prihod spojenych se srde¢nim selhanim a doslo i ke
zhorseni kvality Zivota (incident rate ratio 2,48, zména
KCCQ -6,2, p = 0,031 pro interakci)."”

Studie REDUCE LAP-HFrEF

V roce 2017 bylo zahajeno zafazovani pacientt do multi-
centrické studie REDUCE LAP-HFrEF (A study to evaluate
the IASD™ System Il to REDUCE Elevated Left Atrial Pres-
sure in Patients with Heart Failure with reduced ejection
fraction) s cilem zjistit bezpecnost a uc¢innost implantace
IASD™ u pacientt s chronickym srdec¢nim selhanim a sni-
zenou ejek¢ni frakei levé komory. Hlavnim kritériem pro
zarazeni je chronické srdecni selhani NYHA Il a ambu-
lantni NYHA IV, s ejek¢ni frakci levé komory mezi 20 %
a 40 % a zvysenim PCWP v klidu > 18 mm Hg navzdory
maximalni tolerované optimalni farmakoterapii HFrEF.
Nabor pacienttd byl prerusen v dobé pandemie covidu-19,
nicméné studie je stale aktivni.'®

Zavéry

Implantace IASD™ byla podle vysledkd klinickych studif
bezpecna a byla spojena se zlepsenim hemodynamickych
parametrl a se zvySenim tolerance zatéze. V multicentric-
ké, randomizované, faleSnou procedurou kontrolované
studii byl dopad implantace IASD™ na mortalitu z kardio-
vaskuldarnich pficin a vyskyt pfihod spojenych se srde¢nim
selhanim a kvalitu Zivota pacientd se srde¢nim selhanim
s HFmrEF a HFpEF neutrdlni. Analyza podskupin ukdzala,
Ze implantace IASD™ byla spojena se zlepsenim cilového
kombinovaného vysledného ukazatele u Zen a nemoc-
nych s mensim objemem pravé siné a nizsim tlakem v plic-
nici pri zatézi. Post hoc analyza pak identifikovala plicni
vaskularni rezistenci pri zatézi < 1,74 Wj jako vyznamny
parametr Uspésnosti metody. Na zakladé tohoto vysledku
se planuje klinickd randomizovana studie RESPONDER-
-HF, kterd bude mit jako jeden ze zafazovacich parame-
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trd vyse uvedenou Uroven plicni vaskuldrni rezistence pfi
zatézi.
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Transmembranova serinova protedaza Il. typu corin, ktera se vyskytuje ve vyznamném mnozstvi v srdci, ak-
tivuje natriuretické peptidy. Do obéhu je corin uvolfiovan z myocytl. Cirkulujici solubilni corin je spojen
s hypertenzi, srde¢nim selhanim, infarktem myokardu, preeklampsii i s cévnimi mozkovymi pfihodami. Nase
vysledky naznacuiji, Ze solubilni corin mlze fungovat jako senzitivni a specificky biomarker predikujici riziko
rozvoje kardiovaskularnich onemocnéni (KVO). Cirkulujici solubilni corin Ize bohuzel obtizné pouzit v kli-
nické praxi. Tento prehled shrnuje vysledky nejnovéjsich studii zkoumajicich souvislost mezi corinem a KVO
a naznacuje sméry dalsiho vyzkumu s cilem zpresnit predikci rizika, prognézu a farmakoterapii KVO a pod-
pofit jeho rutinni stanovovani v ramci laboratorniho vysetreni.

© 2023, CKS.

ABSTRACT

Corin, a type Il transmembrane serine protease present in significant amounts in the heart, activates natri-
uretic peptides. Corin enters the circulation from myocytes. Hypertension, heart failure, myocardial infarc-
tion, preeclampsia, and stroke are linked to circulating soluble corin. Our results suggest that circulating
soluble corin may be a sensitive and specific cardiovascular disease (CVD) risk and predictive biomarker.
Unfortunately, circulating soluble corin is difficult to use clinically. This review summarizes recent corin and
CVD studies and suggests future corin research to improve risk prediction, prognosis, and medical treatment
of CVDs and encourage its use as a regular laboratory test.

Introduction

Corin, a newly identified cardiac transmembrane serine
protease, stimulates atrial natriuretic peptide (ANP).! This
protease controls the heart and blood pressure.! Brain,
kidney, pregnant uterus, and bone express corin.?* Car-
diovascular disease (CVD) animal models alter corin expre-
ssion.*> In various CVD studies, serum or plasma-soluble
corin concentrations were assessed. This protease may be
a biomarker since blood-soluble corin has been connected
to CVD risk and prognosis.

Corin’s clinical use is difficult. Unknown processes re-
late CVDs to circulating soluble corin. Most case-control
and nested cross-sectional studies cannot relate corin to
CVDs. Circulating soluble corin differs from tissue corin.
Unknown. Most CV epidemiology studies have only mea-
sured soluble corin levels, not activity. Examine the overall
population’s demographics before employing circulating
soluble corin as a biomarker. Corin is unrelated to several
demographic parameters.®

Corin reviews have examined myocardial protease
structure, function, and control in hypertension and heart

failure. Hypertension, heart failure, myocardial infarc-
tion (MI), pregnancy, and stroke have been associated
to circulating soluble corin levels. We analyze all data on
circulating soluble corin and CVDs to determine its bio-
marker potential. Population-based study suggests CORIN
gene mutations may cause CVD. We discuss soluble co-
rin’s structure, function, and measurement in circulation.
This review emphasizes present issues and suggests future
research to use corin in risk assessment, prognosis, and
CVD treatment.

Corin structure

The 22-exon CORIN gene covers >200 kb on chromosome
4 in region p12-13. Corin domain boundaries match gene
intron-exon junctions. Corin, a 1042-amino-acid serine
protease, contains a TM domain, an N-terminal cytoplas-
mic tail, and numerous extracellular domains. Extracellu-
lar domains include one scavenger and a C-terminal tryp-
sin-like protease.®
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The activation of corin

The human corin protein starts out as an inactive zymo-
gen that needs to be cut at Arg801-11e802 in order to
work. The protease domain alters during cleavage to
activate. The precursor peptide remains attached to the
active corin fragment through a disulfide bond after the
801 arginine (Arg) and 802 isoleucine (lle) cleavages (SeS).
Single-chain Corin is inactive. Mutation at R801A, the
conserved activation cleavage site, abolishes corin’s func-
tion, proving that activation is important.”

The biological function of corin

Corin stimulates ANP and BNP (Fig. 1)." ANP and BNP re-
gulate fluid and blood pressure.® Corin stimulates cell-sur-
face natriuretic peptides during cardiomyocyte secretion.
CORIN gene-knockout mice have no enzymes to activate
pro-ANP to ANP after intravenous soluble corin.* Corin
cleaves pro-ANP and activates pro-BNP."? Pro-ANP acti-
vation is more efficient and sequence-specific. Figure 1
depicts the biological role of corin.

Pro-ANP Pro-BNP

Corin

ANP BNP

T

Cardiac function 1 Natriuresis T Diuresis T Vasodilatation T Uterus remodelling T

Fig. 1 - Biological role of corin. Corin can convert pro-ANP and pro-
-BNP to their active forms (ANP and BNP). The binding of ANP and
BNP to the natriuretic peptide receptor promotes the synthesis of
intracellular cyclic guanosine monophosphate (cGMP). This pro-
cess can improve cardiac function and result in natriuresis, diuresis,
vasodilatation, and uterus remodelling. Adapted from: Yu R, et al.
Clinica Chimica Acta 2018;485:106-112.

Corin structure and function

Auto-cleavage and metalloproteinase-mediated hydroly-
sis remove cardiomyocyte-expressed corin.® Pathological
or physiological conditions activate type Il transmembra-
ne serine proteases.'®' Tissue-vasculature-soluble corin
may circulate.? Cell culture uses numerous soluble corins.
Western blot and immunoprecipitation revealed 100-,
160-, and 180-kDa soluble corin fragments in transfec-
ted HEK 293 cells and HL-1 cardiomyocytes. Conditioned
media have three activated corin-soluble fragments.® The
180-kDa soluble corin fragment from ADAM10 fills most
extracellular space. Corin autocleavage at Arg-164 in the

frizzled-1 domain creates the 160-kDa soluble corin frag-
ment, whereas Arg427 in the LDLR-5 domain produces
the 100-kDa fragment.

In transfection experiments,” soluble corin enzymes
that don’t have a transmembrane domain may also be
able to handle pro-ANP. Plasma-free soluble corin pro-
cesses the natriuretic peptide.” The 180-kDa soluble corin
fragment seems to handle most natriuretic peptides. In-
active soluble corin fragments are 100- and 160-kDa.’ The
LDLR repeats and frizzled-1 domain are required to me-
tabolize natriuretic peptides, but Corin’s transmembrane
domain is not.™

Corin measurement

Heparin-treated plasma had a soluble corin content equi-
valent to serum but was higher than sodium citrate or
EDTA-treated plasma. EDTA- or sodium citrate-treated
serum or plasma did not diminish corin levels after three
freeze-thaw cycles. Sodium citrate and EDTA are better
plasma corin quantification anticoagulants than heparin.
Circulating corin may be a superior CVD biomarker than
other peptides due to its stability.”

Corin and cardiovascular disease

Hypertension

Salt-water imbalance elevates blood pressure. Vasodila-
ting, diuretic, and natriuretic peptides regulate the salt
and water balance. Corin-deficient animals gained wei-
ght and developed hypertension. Wang et al.” found
that the CORIN variant allele (T5551/Q568P) defectively
activated natriuretic peptides. Dries et al.'® reported
hypertension in 10-12% of African-Americans with this
CORIN variant allele. Dong et al."”” found a novel CORIN
gene mutation in exon 12 in a Chinese hypertensive
family with high systolic and diastolic blood pressure.
Zhang et al.'® discovered a hypertensive-specific CORIN
gene exon 1 insertion variation. Corin protein structu-
re and function change in vivo. CORIN gene mutations
cause hypertension.

A 2498-person cross-sectional investigation found
greater serum corin levels in hypertensives.” Following
multivariate correction, higher serum corin increased
hypertension risk. As the research was cross-sectional,
the authors concluded that high blood soluble corin
levels may be a risk factor or marker for hypertension.
Hypertension promotes natriuretic peptides by increas-
ing serum corin. Zhang et al.?* support this idea. Short-
term high-salt diets boost corin levels to manage salt and
water balance in humans and animals. 391 hypertensives
and 264 controls had reduced plasma soluble corin lev-
els.?! These data show circulating soluble corin may be
a hypertension biomarker.

Other heart disease

Several studies on heart disease have examined the corin
protein, which maintains cardiac function. Wang et al.?
created a CORIN variant allele (T5551/Q568P) in transge-
nic mice with elevated heart pro-ANP and cardiac hy-
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pertrophy. African-Americans with this CORIN mutation
may develop heart disease and die or be hospitalized.?
Ibebuogu et al.?* and Peleg et al.*® showed reduced
plasma corin levels in heart failure and coronary syndro-
me patients. Another study of 484 heart failure patients
and 484 healthy controls linked serum corin to chronic
heart failure.?® Heart failure classification lowered so-
luble corin levels. Healthy and acute MI (AMI) patients
exhibited comparable serum corin levels. Serum corin
concentrations in 856 patients and 856 healthy partici-
pants were considerably lower in the former and were
linked with MI in men and women.?” Chen et al. disco-
vered atrial fibrillation-associated plasma corin levels in
141 patients and 127 controls.?®

Soluble corin impacts the prognosis of heart disease.
Barnet et al.?® found that 99 coronary artery bypass graft
patients with a larger relative plasma corin reduction from
baseline had surgical heart failure at 60 months. Feistritzer
et al.>®* demonstrated that 48-h plasma corin levels after
acute ST-segment elevation MI (STEMI) predicted 4-month
infarct size. Decreased plasma soluble corin predicted poor
5-year survival in a large prospective cohort of 1382 Ml pa-
tients.3' Serum-soluble corin may suggest cardiac disease.
Corin overexpression improves heart function and longev-
ity in dilated cardiomyopathy mice.*?

Stroke

Corin stimulates blood natriuretic peptides, which inc-
rease stroke risk.3® Circulating soluble corin may cause
stroke. 597 stroke patients (116 hemorrhagic and 481
ischemic) and 2498 healthy controls showed reduced
blood soluble corin concentrations in Peng et al.;** dec-
reased serum soluble corin indicated 3-month severe
impairment following acute stroke.?®> These findings
show circulating soluble corin may be a clinical stroke
biomarker.

Preeclampsia

In situ hybridization found that pregnant mice’s decidu-
al cells had corin mRNA and that human decidual cells
had a lot of corin protein. Corin mRNA and protein were
found in pregnant mice and people using PCR, immuno-
histochemical staining, and cDNA microarray. Non-preg-
nant uteri exhibited low corin. Late-pregnant CORIN
gene-deficient rats developed gestational hypertension
from uterine corin protein. Pregnancy-induced hyperten-
sion patients and animals agree. Preeclampsia patients
with two CORIN gene mutations — K317E and S472G -
produced defective corin proteins in vitro. K317E suppre-
sses corin zymogen activation, whereas S472G decreases
cell surface corin.3® CORIN gene mutations may induce
pre-eclampsia.

Most case-control studies found that people with
preeclampsia had higher levels of soluble corin. This
suggests that high blood pressure may increase corin
secretion to stop preeclampsia. Plasma corin was found
to negatively affect preterm preeclampsia.?’ Cui et al.
found higher plasma soluble corin levels in preeclamp-
sia patients.> Liu, Zaki, and Miyazaki et al. connected
high blood-soluble corin to hypertensive diseases of
pregnancy.3®4° Clinically, soluble corin may indicate
preeclampsia.

Perspectives

Soluble corin may predict and prognosticate CVD. Cir-
culating soluble corin causes CV issues via unknown me-
chanisms. These links complicate therapeutic circulating
soluble corin testing. Here, we advise additional research.
Case-control studies dominate soluble corin and CVD re-
search. Case-control studies cannot establish causation.
Circulating soluble corin may cause CV issues. Soluble
corin causes CVD and needs prospective cohort research.
Prospective research on abnormal soluble corin levels
should prevent CVD. Soluble corin may indicate CVDs.

Soluble corin activates natriuretic peptides, causing
CV problems. Soluble corin may cause CV roblems. As-
sociation and correlation statistics disprove it. Natriuretic
peptide routes reduce hypertensive soluble corin.*' Peng
et al. found increased serum corin in hypertensives.' Sol-
uble corin causes preeclampsia. Circulating soluble corin
and CVD require more study. In the failing heart, corin ex-
pression increased but corin activity did not,* highlight-
ing the relevance of corin activity detection for assessing
the link between circulating soluble corin and CVDs. Most
recent CVD investigations measured serum or plasma co-
rin levels, not soluble corin activity. CVD research needs
to evaluate soluble corin activity and quantity.

Age, race, employment, income, and marriage affect
CVD.* Disease-related demographic variables may mis-
represent the relationship between circulating soluble
corin and CVDs if left untreated. Before using corin as
a laboratory indicator, study its demographics. Clinical
corin usage rises.? Soluble corin has no demographics.
Population-based multivariate analysis simplifies age,
sex, BMI, waist circumference, blood pressure, lipids, and
glucose to predict CVD.*? Collinearity may confuse. Many
studies have examined whether other variables impact
circulating soluble corin and CVDs. Confounder-prespeci-
fied subgroup analysis should explore corin’s risk variable
interaction.

Recent studies

Chinese people with higher baseline serum corin had
a higher risk of CVD events and stroke, but not coro-
nary heart disease. This was true even when traditional
risk factors were taken into account. The mechanism by
which serum corin predicts stroke requires additional stu-
dy.”* Chronic kidney disease (CKD) increases cardiac and
serum corin but suppresses corin activity. Reduced PCSK6
expression may cause it.* The Corin-(B-type natriure-
tic peptide)-BNP-neprilysin (NEP) protein pathway may
cause atrial fibrillation (AF)-related ischemic stroke. Corin
protein gene promoter CpG methylation causes AF-asso-
ciated ischemic stroke.** Renal corin function increases
natriuresis during excessive salt ingestion in mice.*

Black CORIN gene variants did not affect NP expres-
sion, circulating NP levels, BP, or hypertension in candi-
date gene analysis. Underrepresented populations re-
quire more research on CV genetics.”’” NT-proANP and
corin may be useful indicators for assessing target organ
damage in pregnant hypertensives.®® ANP regulates blood
pressure and electrolytes. Plasma ANP reduction raises
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Table 1 - The main topic points of recent studies

A CORIN variant allele (T5551/Q568P) in transgenic mice with elevated heart
pro-ANP and cardiac hypertrophy

Hypertension in 10-12% of African-Americans with this CORIN variant allele
Atrial fibrillation-associated plasma corin levels in 141 patients and 127

99 coronary artery bypass graft patients with a larger relative plasma corin
reduction from baseline had surgical heart failure at 60 months

48-h plasma corin levels after acute ST-segment elevation myocardial
infarction predicted 4-month infarct size

Circulating soluble corin may cause stroke. 597 stroke patients (116
hemorrhagic and 481 ischemic) and 2498 healthy controls showed reduced
blood soluble corin concentrations.

Clinically, soluble corin may indicate preeclampsia

Chronic kidney disease (CKD) increases cardiac and serum corin but
suppresses corin activity. Reduced PCSK6 expression may cause it.

Missense mutation functional testing improves rare variant association
analysis. Despite substantial pathophysiology and a tentative relationship,
uncommonly deleterious CORIN mutations or circulating corin concentrations
did not enhance CVD risk.

Neprilysin and corin levels predict chronic heart failure (HF) patient
outcomes. Enzyme control may help to categorize chronic HF patients for
personalized therapy, according to recent results.

Mesometrial triangle (MT) and placenta express corin and PCSK6. In hyperin-
sulinemic dams (HD) placentas, corin/PCSK6 machinery causes pregnancy-in-
duced hypertension (PIH) and intrauterine developmental restriction.

Reference Authors Subjects Main theme
no.
15 Wang et al. Mice
16 Dries et al. Hypertensive

patients
28 Chen F et al. AF patients

controls

29 Barnet et al. KAH patients
30 Feistritzer et al. ACS patients
34 Peng et al. Stroke patients
40 Miyazaki et al. Pregnants
44 Yang et al. CKD patients
50 Wang et al. CAD patients
51 Gommans et al. HF patients
52 Abassi et al. Pregnants
53 Xue et al. Rats

Corin deficits in diabetic nephropathy (DN) cause endothelial dysfunction
through mitogen-activated protein kinase (MAPK) and endothelial NO synt-
hase (eNOS) signaling and renoprotection via pro-ANP processing

CVD risk. Corin matures ANP precursors. Corin deficiency
disturbs electrolyte and fluid balance and ANP synthesis.
Cell surface proteolytically activated zymogen corin fold-
ing, intracellular trafficking, cell surface expression, and
zymogen activation may reduce corin activity. Hyperten-
sive corin variants limit corin action. Corin and ANP have
numerous physiological functions in non-cardiac tissues.*
Missense mutation functional testing improves rare vari-
ant association analysis. Despite substantial pathophysiol-
ogy and a tentative relationship, uncommonly deleteri-
ous CORIN mutations or circulating corin concentrations
did not enhance CVD risk.>®

Neprilysin and corin levels predict chronic heart fail-
ure (HF) patient outcomes. Enzyme control may help
categorize chronic HF patients for personalized therapy,
according to recent results.”’ Mesometrial triangle (MT)
and placenta express corin and PCSK6. In hyperinsulin-
emic dams (HD) placentas, corin/PCSK6 machinery causes
pregnancy-induced hypertension (PIH) and intrauterine
developmental restriction.>? Corin deficits in diabetic ne-
phropathy (DN) cause endothelial dysfunction through
mitogen-activated protein kinase (MAPK) and endothe-
lial NO synthase (eNOS) signaling and renoprotection via
pro-ANP processing.”® The main topic points of recent
studies are shown in Table 1.

Conclusions

Circulating soluble corin may be a sensitive and specific
marker for CVD risk prediction and prognosis, despite
inconsistent data. These results suggest corin-based CVD
prevention, diagnosis, therapy, and prognosis. Further
prospective and in-depth research are required to ad-
dress the foregoing issues and promote corin’s thera-
peutic use.
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aorté. Prezentujeme pfipad pacienta, u kterého vznikla falesna vydut v distalni anastomdze jeden rok po
operaci podle Bentalla z indikace disekce aorty. Endovaskularni vykon s implantaci okluderu byl Uspésné
proveden. Nicméné za tfi roky se objevila nova falesna vydut z levé korondrni tepny, u niz byla indikovana
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ABSTRACT

Thoracic aortic false aneurysm (TAFA) is a rare complication after cardiac surgery or after procedures on
the thoracic aorta. We present a case report of a patient after Bentall's procedure for aortic dissection who
developed an aortic pseudoaneurysm in distal anastomosis one year after surgery. Endovascular repair with
occluder implantation was successfully performed. Three years later another false aneurysm from the left
coronary artery occurred which had to be resected in open surgery.

Introduction

Thoracic aortic false aneurysm (TAFA) is a dilation of the
aorta that originates due to the disruption of all wall lay-
ers. It is contained by the periaortic connective tissue and
surrounding mediastinal structures.” It typically occurs as
a rare complication of cardiac surgery? or after trauma-
tic3, inflammatory, or infectious® event. Patients are often
asymptomatic. Their progression is unpredictable, they
usually expand rapidly and can cause compression or in-
vasion of the surrounding structures.">¢

Case report

A 57-year-old Caucasian male with a history of Ben-
tall’s procedure for aortic dissection before twelve years,
with a history of ischemic coronary artery disease, and
hypertension, was undergoing regular follow-up for
asymptomatic aortic pseudoaneurysm at the Institute
for Clinical and Experimental Medicine in Prague. Ben-
tall’s procedure with mechanical valve conduit predispo-

sed the patient to anticoagulation therapy with warfarin.
A Gelatine-Resorcine-Formaline (GRF) biological glue was
used twice during surgery in the aortic root area and on
the distal anastomosis.

Aortic false aneurysm in distal anastomosis was first
described on the computer tomography (CT) scan one
year after Bentall’s surgery on the patient’s first CT scan
postoperatively. The measurements of the leak were 23
x 18 millimeters. The patient did not come to regular fol-
low-up later, the next CT scan was performed after seven
years. It progressed to a size of 90 x 80 x 55 millimeters.
The finding was suitable for endovascular therapy and
the patient underwent a septal occluder implantation in
total anesthesia. A transesophageal echocardiogram was
performed throughout the procedure for assistance. Arte-
rial access was obtained through the right femoral artery.
A 5-French pigtail diagnostic catheter was advanced to
the ascending aorta for aortic angiography and displayed
the pseudoaneurysm'’s neck width of 5 millimeters. The
deployment was successfully performed. A final aorto-
gram confirmed the location of the septal occluder device
with only a small residual leak towards the TAFA cavity.
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Fig. 1 - CT scan.

During the follow-up, a CT scan performed three years
after occluder implantation showed a new false aneu-
rysm from left coronary artery reimplantation with mea-
surements of 110 x 130 x 120 millimeters making an im-
pression of the right pulmonary artery (Fig. 1). The false
aneurysm cavity was filled by two-thirds with a thrombus.
The patient was therefore indicated for surgical reopera-
tion and aortic pseudoaneurysm closure.

The extramediastinal cardiopulmonary bypass with
cannulation of an axillary artery and femoral vein fol-
lowed by deep hypothermic circulatory arrest to 18 °C
was initiated before resternotomy. After releasing adhe-
sions (Fig. 2) the aortic pseudoaneurysm was opened in
circulatory arrest and the thrombotic mass was evacuated
(Fig. 3). The leak in the distal anastomosis and the left
coronary artery reimplantation was stabilized with PTFE —
pledget (Fig. 4). The procedure was uneventful.

The patient was discharged 7 days after the procedure.
Clinical follow-up confirmed aortic pseudoaneurysm reso-
lution. Sixteen months after the surgery, the patient is in
a good health state with no further complications.

S\

Fig. 2 - Perioperative picture of TAFA.

Fig. 3 - Evacuated thrombotic mass.

Fig. 4 - Perioperative picture of TAFA closure.
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Discussion

All types of aortic false aneurysm treatment are possible
including surgical treatment or endovascular repair. The
surgical treatment remains the golden standard. Con-
servative treatment is established in patients with small,
stable TAFA or patients unacceptable for reoperation and
endovascular repair. The opportunity to avoid open sur-
gery is appealing especially with the recent advance in
the field of vascular interventional radiology. Endovascu-
lar treatment is preferred as the first choice of treatment
if technically and anatomically possible. Complications
associated with reoperation are avoided and it presents
a smaller burden for the patient.”

Redo surgery presents a greater burden on the patient
but fortunately, strategies to lower possible risks have
been designed.® Therefore, a cardiopulmonary bypass
was initiated before resternotomy, we considered it to be
a safe possibility how to avoid profuse hemorrhage. Lo-
cal repair of suture dehiscence was performed as it poses
a smaller risk than radical aortic prothesis replacement.

Early detection of TAFA during long-term postop-
erative follow-up, an individually tailored approach of
a multidisciplinary team is necessary for favorable treat-
ment outcomes.®
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SUHRN

Pseudoaneuryzmy (nepravé aneuryzmy) aorty predstavuju zriedkavé, avsak Zivot ohrozujuce stavy, ktoré sa
vyskytuju najcastejsie po predchadzajucich kardiochirurgickych vykonoch. Priciny ich vzniku su multifaktori-
alneho charakteru, ako je trauma hrudnika alebo infekcia. Klinicky obraz méze byt variabilny. Manifestacia
ochorenia moéze byt asymptomaticka, alebo na druhej strane az s katastrofickym priebehom. V nasej kazuis-
tike prezentujeme Uspesnu chirurgicku liecbu velkej pseudoaneuryzmy vzostupnej aorty u asymptomatické-
ho 17-ro¢ného pacienta, ktory pred 10 mesiacmi podstupil nahradu aortainej chlopne.

© 2023, CKS.

ABSTRACT

Aortic pseudoaneurysms are rare, but life threatening conditions, that occur most commonly after previous
cardiac surgery. The causes could be multifactorial such as chest trauma or infection. Clinical presentation
can vary from asymptomatic to catastrophic outcomes. We report the successful surgical repair of a large
ascending aortic pseudoaneurysm in an asymptomatic 17-year-old patient who had undergone aortic valve
replacement 10 months ago.

Introduction

Ascending aortic pseudoaneurysms are rare, but life
threatening conditions, that occur most commonly after
previous cardiac surgery with a reported incidence of less
than 0.5%." Also pseudoaneurysms of ascending aorta
could be secondary to blunt thoracic trauma, aortic infec-
tion or iatrogenic aetiologies: catheter-based interven-
tions.?2 Ascending aortic pseudoaneurysms are typically
asymptomatic and found incidentally. The gold standard
for treatment remains surgical, but novel treatments have
been proposed including Amplatzer plugs.> Without in-
tervention, they progressively expand, rupture, compress,
and erode surrounding structures or become a nidus for
infection and systemic embolism.*

We report the successful surgical repair of a large as-
cending aortic pseudoaneurysm in an asymptomatic pa-
tient who had undergone aortic valve replacement 10

months ago. Informed consent was obtained from the
patient’s legal guardian for using the patient’s clinical in-
formation for submission and publication.

Case report

Our patient is a 17-year-old boy, weighing 52 kg, who was
born with double outlet right ventricle (DORV), subaortic
ventricular septal defect (VSD), bicuspid aortic valve (BAV)
and subaortic membrane. He underwent a complete re-
pair: intraventricular tunnel, VSD closure, with excision of
the subaortic membrane at 2 months of life. After that, he
was on regular follow-up at our centre and because of se-
vere aortic stenosis at age of 16 years, he underwent Nicks
procedure using Matrix patch™ (Auto Tissue GmbH Ber-
lin, Berlin, Germany), and aortic valve replacement with
a 19mm St. Jude bileaflet mechanical valve.
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Fig. 1 - Transthoracic echocardiography, revealing a large pseudoaneurysm arising from anterior wall of the ascending aorta.

The postoperative period had been uneventful except
pleural effusion requiring drainage, and the patient was
discharged at postoperative day 21 under oral anticoagu-
lation. Transthoracic echocardiography (TTE) after the
operation and chest X-ray at discharge showed no abnor-
malities.

Ten months later he was transferred from the outpa-
tient clinic to our institution for tertiary care. At the re-
ferring clinic, the echocardiography revealed a large and
atypical echo-free space in front of his ascending aorta.

Upon hospital readmission, the physical examination re-
vealed normal vital signs, normal clicking heart sounds
consistent with a mechanical valve, and no clinical signs
of infection. Electrocardiogram and blood tests were nor-
mal. His echocardiography (Fig. 1), showed normal systolic
function, normal functioning aortic mechanical valve, and
no evidence of vegetation, and revealed a large echo-free
space 46 x 20 mm which arose from the anterior wall of
his ascending aorta and connected to the aorta with an
8 mm narrow neck. These findings were confirmed on

Pseudoaneurysm S 4

X

Figs 2A and 2B - Preoperative computed tomography angiograms demonstrating a pseudoaneurysm arising from the anterior wall
of the ascending aorta. Dimensions were 70 x 47 x 26 mm with a 13 mm neck.
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Figs 3A and 3B - Computed tomography angiogram 2 months after surgery showed no evidence of recurrence.

computed tomography (CT) angiogram, which showed
a pseudoaneurysm arising from the anterior wall of the
ascending aorta. The lesion was 70 x 47 x 26mm in size
and had a 13 mm neck (Figs 2A and 2B). The patient was
discussed with the Heart team and surgical repair was in-
dicated using deep hypothermia and circulatory arrest.

Before sternotomy, cardiopulmonary bypass (CPB) was
instituted by means of right common femoral artery per-
fusion and right common femoral, right internal jugular
venous drainage. The patient was cooled to 24 °C and
once the desired temperature was reached, re-sternoto-
my was performed. The pseudoaneurysm was entered af-
ter removing the Gore-Tex membrane, which was placed
to cover the heart, and the circulatory arrest was initi-
ated. The innominate artery was identified and mobilized
then the antegrade cerebral perfusion was begun with
a flow rate of 30-40 ml/kg/min, the cardioplegic solu-
tion was infused directly via the coronary ostia. A 12 x
8 mm hole in the ascending aorta was found, along the
aortotomy suture lines from the previous operation. The
edges of the hole and the surrounding tissue appeared
infected and friable. A thrombus was removed from the
pseudoaneurysm and swab cultures were taken. A local
debridement was done and the defect in ascending aor-
ta wall was closed using a patch from Contegra conduit
(Medtronic Inc, Minneapolis, MN, USA). After rewarming
the cardiopulmonary bypass was weaned off without in-
cident. Circulatory arrest time was 23 min, selective ante-
grade cerebral perfusion time was 41 min, and total CBP
duration was 188 min. The patient made an uneventful
postoperative recovery without neurologic sequelae.

Microbiological analysis of the pseudoaneurysm iso-
lated Staphylococcus epidermidis from one sample, but
all blood cultures before and after the surgical interven-
tion were negative. Intravenous antibiotic therapy was
initiated and continued for 16 days, then oral antibiotics
were administered.

The patient was discharged uneventfully on the 17th
postoperative day. We repeated a cardiac CT scan (Figs
3A and B) at 2 months following surgery which showed
no pseudoaneurysm and the patient is well at a 2.5-year
follow-up.

Discussion

Aortic pseudoaneurysm is caused by the rupture of at
least one layer of the aortic wall, which is surrounded
and contained by the remaining aortic walls and adjacent
mediastinal structures.®> Most commonly, it can occur af-
ter previous cardiac surgery, and may even develop many
years later (up to ten years) after aortic surgery, as re-
cently reported in one case by Recicarova et al.* However,
the causes could be multifactorial such as chest trauma,
infection, connective tissue disorders, technical problems
with anastomosis, or aortic wall degeneration.

Many different forms of clinical presentation have
been described, with a significant proportion of patients
(53%) being asymptomatic,” as initially found in our case.
As the pseudoaneurysm gradually increases in size, symp-
toms may appear, mainly due to compression of adjacent
structures; including chest pain, dyspnea, superior vena
cava syndrome or acute coronary syndrome, or right-side
heart failure signs. It can also manifest as a pulsatile mass
or peripheral embolism, aortic regurgitation, mediastini-
tis, or sepsis.*’

Various treatments of aortic pseudoaneurysm are ad-
vocated in the literature, including percutaneous and sur-
gical repairs, however, percutaneous repair was mainly
reported in the adult population.®*> Surgical repair still
remains the gold standard, especially because of the in-
fected nature of the lesion in some cases that precludes
the use of percutaneous devices. Surgical treatment, with
cardiopulmonary bypass via the femoral artery and femo-
ral vein or a combination of the subclavian artery and the
femoral vein, followed by deep hypothermia with low
cardiac output or circulatory arrest prior to sternotomy,
is considered the best approach in most cases.” In our
case we used the right common femoral artery perfusion
and right common femoral, right internal jugular venous
drainage followed by deep hypothermic circulatory arrest
with selective cerebral antegrade perfusion.

Many surgical techniques have been described in the
literature to repair pseudoaneurysms and reconstruct
the ascending aorta.*” In general, the repair technique



F. Sabateen et al.

869

depends on the size, location, and presence of infection
of the pseudoaneurysm. It varies from primary closure us-
ing simple sutures, insertion of patch graft, or aortic graft
replacement. We used a patch from the Contgera conduit
to reconstruct the defect in ascending aorta. We tried to
avoid using prosthetic materials because of the infected
appearance and the friability of the surrounding tissues.
Also, we believe that the Contegra patch in this position
is more hemostatic than prosthetic materials.

Careful follow-up and prophylaxis for infective endo-
carditis (IE) are essential in these patients. However, since
transthoracic echocardiography is often inadequate to
examine the ascending aorta, especially in adolescents
and adults, transesophageal echocardiography (TEE), CT
or cardiac magnetic resonance imaging (CMR) should be
considered. After aortic surgery, the literature on CT scan
follow-up ranges; some authors suggest annual follow-
up with contrast-enhanced chest CT.” In addition, several
centres use the CT surveillance protocol recommended by
the European Society of Cardiology guidelines for the di-
agnosis and treatment of aortic diseases.®

Conclusion

Early diagnosis, careful preoperative planning, and ap-
propriate treatment of such a rare complication can be
lifesaving.
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Rostouci seniorska kiehkost starnouci populace vyzaduje stdle méné invazivni vykony. | kdyzZ se invazivita
kardiochirurgickych vykond diky novym postupim a technickym prostfedkdm stéle snizuje, je fada kandi-
datl operace na chlopnich povazovana za nevhodné k vykonu z diivodu seniorské kiehkosti, nestabilniho
obéhového systému, pfipadné proto, Ze prodélali infarkt myokardu, a jejich Zivot je tak ohrozen kazdy den,
kdy nejsou operovani. Hlavnim smyslem této experimentalni modelové studie bylo ovéfit novy zpdsob im-
plantace umélych slasinek mitralni chlopné apikalni cestou s pouZitim novych néstroju.

© 2023, CKS.

ABSTRACT

Increasing fragility with the aging population compels less invasive procedures. Even if cardiac surgeries are
getting minimally invasive with new techniques and technological development in the field, many valve sur-
gery candidates suffer from being qualified as inoperable due to fragility, unstable circulatory system, and
to be post-myocardial infarction and their life is in danger every day that they are not operated. The main
purpose of this case-based role model study is to invent a new technique for implanting a transapical mitral

Valve disease

Introduction

In parallel with the ongoing technological developments
in cardiology and cardiovascular surgery, minimally inva-
sive approaches and percutaneous intervention methods
in heart valve surgery have increased in recent years.' The
increasing number of fragile patients in our ageing soci-
ety urges us to invent less invasive new technologies to
reduce the high mortality rates of major surgical operati-
ons. (High mortality rates of major surgeries and increased
fragile patients with an ageing population force us to in-
vent new techniques which are less invasive and have less
mortality than major surgeries.) Mitral regurgitation has
been treated by open surgical approaches for decades.?
In 2008, a minimally invasive approach was defined called
“transapical endovascular implantation of NeoChord”
which we think is not appropriate for the physiology of

valve NeoChord implantation with new tools.

the mitral valve.? We present a role model study of an al-
ternative technique to NeoChord implantation with new
tools which are developed by us.

Case report

The study was designed as a role model study with a do-
mestic pig. The pig was operated upon at the Experi-
mentaanimalss’ production and research center in the
Veterinarian Faculty of Baskent University. This study was
approved by University Institutional Review Board and
Ethics Committee (Project no: KA14/287) and supported
by University Research Fund. The animal was treated by
policies and principles of good laboratory practice for ani-
mal care and with the European Union guidelines (86/609/
EEC). The pig was 3 years old and weighed 350 kilograms.
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Ozan's ring

Fig. 1-(A) Ozan'’s ring: Contents of it: A ring-based six arrows with
notches. The purpose of the apparatus is to stabilize the myocar-
dium and to resist the widening of the hole that is made by the
Seldinger needle. (B) Picket with the hole: The purpose of the appa-
ratus is to pierce the mitral valve. It is placed on the dilatator of the
sheath. After piercing the mitral valve is pushed by a Teflon wire to
the atrial face of the mitral valve. Two types of PWH were designed
but middle-hole PWH was used for the experiment.

The domestic pigs which are candidates for cardiac stu-
dies weigh generally 40-70 kilograms.? Two kinds of new
apparatus that are patented by the Turkish Patent Insti-
tute (patent no: 2021/019396) were used in the experi-
mental study.

Equipment
Figure 1A presents Ozan’s Ring: The purpose of the appa-
ratus is to stabilize the myocardium and to resist the wi-
dening of the hole that is made by the seldinger needle.
Figure 1B shows picket with the hole: The purpose of
the apparatus is to pierce the mitral valve. It is placed on
the dilatator of the sheath. After piercing the mitral valve
it is pushed by a Teflon wire to the atrial face of the mi-
tral valve.

The step-by-step description of the procedure

a. Left ventricle is punctured by a seldinger needle and
a J guide wire is advanced to the left ventricle.

b. The apparatus which has a diameter as the distal
part of an 8 F sheath is loaded (Ozan’s ring) on the
8 F sheath, it is advanced to the apical of the left
ventricle till it penetrates the myocardium, and the
sheath is removed except J wire.

c. The 7 F sheath is advanced on the guide wire into
the left ventricle.

d. With TEE guidance, the sheath is manipulated under
the posterior leaflet of the mitral valve.

e. The NeoChord is attached to the part of the second
apparatus (picket with the hole-PWH), the chord
is placed on the top of the dilator, and when the
heart rate is paced at 200 beats/min, the second ap-
paratus is pushed with TEE guidance to pierce the

posterior leaflet. With a J-tipped Teflon wire, the
second apparatus is pushed from the dilator tip to
the atrial surface of the mitral valve, and the dilator
is removed.

f. Three pro-glides are placed on the apical left ven-
tricle at 10-14-18 o’clock.

g. A sheath will be removed and bleeding control is
achieved by making an apical knot with pro-glides.

h. Then the processing is terminated.

i. The subject will be allowed to remain alive for about
an hour, after which it will be sacrificed and the en-
trance and placement of the NeoChord will be ob-
served.

Pilot pig procedure

Anesthesia and monitoring

The domestic pig was premedicated with ksilazine 10 mg/
kg and keteamine 20 mg/kg. Atropin was administrated
at 1 mg intramuscular followed by orotracheal intubati-
on under general anesthesia with the infusion of ksila-
zin and keteamine. General anesthesia was maintained
intravenously via peripheral venous access. The domestic
pig laid on the operating table in a supine position and
the superficial femoral artery was cannulated via the sel-
dinger technique and a 6 F sheath was introduced. He-
modynamic follow-up was going on via the femoral ar-
tery. Electrocardiography monitorization and saturation
were monitored by GE GA18911793818 The CARESCAPE*
VC150.

The procedure

Midline sternotomy was performed and the pericardium
was opened because the pig heart was out of reach of the
seldinger needle. Although the procedure was planned
to be performed under transesophageal echocardiogra-
phy (TEE) the heart could not be visualized most probably
due to pneumothorax that developed during sternoto-
my and the overweight of the domestic pig. We decided
to continue the procedure by attaching the TEE probe
over to the heart. The seldinger needle was advanced
into the left ventricle from the side of the left anterior

Fig. 2 - 7F sheath was visualized in the left ventricle with insuffi-
cient imaging in transapical echocardiography that was administe-
red in one-to-one contact with the apex.
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descending artery. The J guide wire was advanced to the
left ventricle and the needle was removed. An 8 F she-
ath and PWH apparatus over the sheath was advanced
into the wall of the left ventricle till the apparatus was
implanted in the myocardium. Hereupon, an 8 F sheath
was extracted while the J wire was inside and a 7F sheath
was advanced over the J wire and the PWH apparatus is
advanced through the valve. The sheath was visualized
inside of the left ventricle (Fig. 2). The hemodynamics of
the pig deteriorated due to pneumothorax and the echo-
cardiographic images were insufficient to manipulate the
sheath under the posterior leaflet of the mitral valve. The
cardiovascular team decided to terminate the procedure.
Intracardiac propofol was used for sacrification. The he-
art was displaced and the desired experimental study was
performed in a disconnected heart.

Discussion

The novel-developed apparatus called Ozan’s ring is go-
ing to be expected to be helpful to stop bleeding into
the pericardium by fixing the parietal and visceral peri-
cardium percutaneously. The apparatus was produced by
a 3D printer. The PWH apparatus was made with silver
by a goldsmith. The apparatuses produced by a profes-
sional manufacturer would be serviceable. Although the
current pilot role model study is unsuccessful, it can be
considered an initial step for future percutaneous or la-
paroscopic apical intracardiac interventions.

Although surgical treatments are the gold standard of
heart valve surgery, recent developments in the field dem-
onstrate that endovascular procedures may provide an
alternative to open-heart operations for heart valve inter-
ventions.*’ Transcatheter aortic valve implantation is one
of the leading operations in this field, tricuspid and pulmo-
nary interventions have become popular recently.®' Fur-
thermore, recent percutaneous approaches to mitral valve
repair include the Carillion device' and Mitra-clip' also
for NeoChord implantation? an off-pump minimal invasive
surgical technique has been developed in recent years.

Technological developments in the field pave the way
for practitioners to perform minimal surgical procedures.
New techniques and novel systems are required for de-
velopment in the field. The present role model study is
planned for the first step of apical laparoscopic and percu-
taneous procedures. The structure of the myocardium con-
sists of longitudinal transverse and circumferential muscle
fibers and the myocardium works in torsion detorsion me-
chanics. In light of this information and clinical experience,
it is obvious that the hole created by an apical intervention
will expand with the movement of the working heart and
myofibrils. The expansion of an apical 6 F size intervention
to 8-9 F after half an hour of operation is of high possibil-
ity. The Ozan’s ring aims to prevent this enlargement at
the heart apex and to help control bleeding by keeping
the heart muscle together during the procedure. As long
as there is no total rupture of the chordae tendineae, we
consider that the newly developed system will be effective
in the treatment of the posterior mitral valve and its parts,
however, the probability of success in total ruptures will
decrease. Therewithal the P1-2 mitral valve parts might be

the most suitable parts for this system. Although consider-
ing the possibility of treating the anterior leaflet with this
newly developed system is lower than the posterior leaflet,
it is obvious that this idea should be supported by current
experiments. To focus on the reasons for the failure of the
role model study, despite the apparatus being successful to
stop the enlargement of the entrance hall and controlling
bleeding, technological inadequacies were made challeng-
ing the procedures. The inadequacy of echocardiographic
images seriously affected the feasibility of the procedure.
An animal laboratory with C-arm fluoroscopy and intravas-
cular echocardiography would be suitable for studies like
the present study.

The Ozan’s Ring apparatus was designed primitively
with 6 notched arrows on a round base and produced
by a 3D printer. If it would be designed as a gun that
penetrates and fixes all of the endocardium, pericardium,
and myocardium, the procedure could be performed with
less risk of bleeding and much more safety. Also, the ap-
paratus could be designed notchless with a condom that
has twisted tips that are straightened while connected
with arrows. This design may help to drain blood to the
outside of the human body.

Conclusion

We concluded that this role model study is significant in
that it has the potential to be a precursor to laparosco-
pic or percutaneous intracardiac procedures. The method
that we administered in the current study is innovative
and groundbreaking if it would be performed. Future
role model studies must be designed with materials that
would have a better technological design in equipped
animal laboratories.
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Kontext: Antiagregacni terapie sice predstavuje zakladni zpasob lécby pacientd s akutnim korondrnim syn-
dromem, avSak vzhledem k tomu, Ze jiz byl popsén pfipad hypersenzitivity na kyselinu acetylsalicylovou,
muze byt |écba pacienta s akutnim koronarnim syndromem problematicka.
Popis pripadu: Na oddéleni urgentniho pfijmu byla prepravena 65letd Javanka s dyspnoe pretrvavajici po
dobu tfi dni a s ortopnoe. Na zakladé fyzikalniho vysetfeni a vysledk(i pomocnych testl byla pacientce
stanovena diagnéza akutni dekompenzace srde¢niho selhani. Treti den 1é¢by byla na EKG zdznamu pozo-
rovana nova inverze viny T ve svodech V, az V,, | a aVL, prokazujici akutni koronarni syndrom bez elevace
useku ST. Byla podéna nasycovaci davka antiagregancii (clopidogrelu a kyseliny acetylsalicylové). Tfi dny po
podani léciv si pacientka stéZovala na nahlé zhorSeni dusnosti; soucasné byly slySet hvizdavé zvuky. Vzniklo
tak podezieni na alergickou reakci, a vzhledem k ¢etnym alergickym reakcim na nesteroidni antiflogistika
v anamnéze pacientky se predpokladalo, Zze tentokrat reakci vyvolala kyselina acetylsalicylova.
Diskuse: Kyselina acetylsalicylova se jako inhibitor COX-1 ¢asto podili na vyvolani hypersenzitivnich reakci.
V takovych pfipadech je IéCebnou strategii podani silnéjsiho antagonisty receptoru P2Y,, a rychla peroralni
desenzibilizace ihned po stabilizaci pacientova stavu.

© 2023, CKS.

ABSTRACT

Background: Antiplatelet therapy is an essential treatment for patients with acute coronary syndrome. But
a history of aspirin hypersensitivity has been reported and it might be challenging to treat a patient with
this case.

Case: A 65-year-old Javanese woman came to the emergency department and presented with dyspnea for
three days and with orthopnea. Based on physical and supporting examination, the patient was diagnosed
with ADHF. However, on the 3rd day of treatment, ECG showed new T wave inversion at lead V, to V,, |,
and aVL lead to NSTEACS. Loading doses of antiplatelets (clopidogrel and aspirin) were administered. Three
hours after the drug administration, the patient complained of sudden worsening shortness of breath with
pronounced wheezing. Allergic reaction was suspected and due to the patient’s history of multiple NSAIDs
allergies, aspirin was suspected as the culprit.

Discussion: Aspirin as a COX-1 inhibitor, is often implicated with hypersensitivity reactions. Using a more
potent P2Y,, receptor antagonist and performing rapid oral desensitization once the patient has stabilized
is a strategy in this kind of case.
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Background

Antiplatelet therapy is an essential treatment for patients
with acute coronary syndrome. Aspirin has been regarded
as the cornerstone treatment due to its potency, efficacy,
wide availability, and low cost, particularly for patients in
developing countries. Aspirin was long recommended for
the treatment of ST-segment elevation myocardial infarc-
tion (STEMI) and non-ST-segment elevation acute coro-
nary syndrome (NSTEACS) based on its survival benefit
in the ISIS-2 trial." Dual antiplatelet therapy consisting of
aspirin and P2Y_, receptors antagonist becomes more im-
portant, particularly if stent implantation is considered.?

Treatment for acute coronary syndrome patients with
a history of drug hypersensitivity might be challenging.
Hypersensitivity reactions force clinicians to determine
whether to continue administering aspirin or halt aspirin
treatment and begin alternative programs such as aspirin
desensitization procedures. Here, we reported invaluable
experience identifying strategies to improve clinical out-
comes in a patient with acute coronary syndrome who
had anaphylactoid reactions to aspirin.

Case report

A 65-year-old Javanese woman came to the emergency
department and presented with dyspnea for three days
and with orthopnea. Chest pain, fever, or cough are
denied. The patient had a history of hypertension con-
trolled by candesartan, diabetes mellitus treated with
insulin injection, and spondyloarthropathy treated with
methotrexate. The patient has an allergy to some non-
steroid anti-inflammatory drugs (NSAIDs) and antibiotics,
if exposed to the drugs which she is allergic to, she starts
coughing and wheezing.

On admission, blood pressure was 160/100 mmHg with
a heart rate of 112 beats per minute, respiratory rate of 30
times per minute, and oxygen saturation of 91% in room
air. From physical examination, we found grade Il/IV sys-
tolic heart murmur at the apex, crackles at the base of both
lungs with no wheezing, and no edema at all limbs. Chest
X-ray showed cardiomegaly with prominent pulmonary
vasculature (Fig. 1). The initial electrocardiogram showed
sinus tachycardia without any other abnormality (Fig. 2,
day 1). From echocardiography, we found restrictive mo-
tion of posterior mitral leaflet with moderate mitral regur-
gitation and normal left ventricle ejection fraction. Based
on this examination, the patient was diagnosed with acute
decompensated heart failure (ADHF) and got loop diuretic
and intravenous nitrates as treatment. The patient felt re-
lieved, and no more orthopnea was found with this treat-
ment but crackles still present minimally.

Laboratory findings showed impaired renal function
with serum creatinine 1.8 mg/dL and blood urea nitrogen 27
mg/dL, other laboratory parameters are within normal limit.

On Day 3 admission, ECG showed new T wave inversion
at lead V, to V,, |, and aVL which was not present at the
initial ECG (Fig. 2, day 3). We followed it up by checking
troponin | level and the result was 42.34 ng/mL (normal
range < 35). We assessed the patient with non-ST-seg-
ment elevation acute coronary syndrome (NSTEACS) and

Fig. 1 - The patient’s initial chest X-ray results.

Dayl

e

Fig. 2 - The patient’s ECG evolution from day 1 to day 3. Show-
ing new T waves inversion on day 2, indicating acute myocardial
ischemia. Note the arrows pointing at the T waves which all still
upright in the first day but started to be inverted in the second
and third day.

categorize it to very high risk with GRACE score 153. We
decided to give a loading dose of antiplatelets using 300
mg aspirin and 300 mg clopidogrel orally for the patient,
and started giving fondaparinux subcutaneous injection.
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About 3 hours after we administered the drugs, the pa-
tient complained of sudden worsening shortness of breath
with pronounced wheezing with no progressive crackles,
itchy rash almost on almost all of her body surface and
edema of palpebra. Allergic reaction was suspected, meth-
ylprednisolone and diphenhidramine intravenous injection
was given and the symptoms diminished. Due to the pa-
tient’s history of multiple NSAIDs allergy, aspirin was sus-
pected as the culprit and was discontinued from the patient,
and after that the patient did not have any allergic reaction
symptoms any more. Methylprednisolone was also adminis-
tered routinely once a day afterwards. Since we decide not
to use aspirin for the patient, we decide to use ticagrelor 90
mg twice daily as the antiplatelet and continue administer-
ing the fondaparinux injection. From the diagnostic coro-
nary angiography, we found coronary artery disease with
significant stenoses at left main, left anterior descending,
and left circumflex coronary artery. The patient was sug-
gested then to undergo bypass surgery.

Discussion

Platelet activation and coagulation cascade is an essential
process in the initial phase and evolution of NSTE-ACS.
Therefore, platelet activation inhibitors and anticoagula-
tion are essential in managing NSTE-ACS." Aspirin, as the
cornerstone of treatment, and other NSAIDs, especially
COX-1 inhibitors, are often implicated with hypersensitiv-
ity reactions. The prevalence of aspirin hypersensitivity is
0.5-1.9% of the general population.* The hypersensitivity
reaction varies from respiratory and cutaneous manifesta-
tion to anaphylactic shock, and in general, the intensity is
dose-dependent.> Aspirin-exacerbated respiratory disease
(AERD) can manifest as respiratory and non-respiratory,
with 64-66% of cases allergic to common allergens test-
ed by skin test.> Non-respiratory manifestations develop
more frequently in patients with severe respiratory mani-
festations and occur within a few minutes to three hours
after drug exposure.> Aspirin desensitization is recom-
mended, and rapid desensitization may be performed for
patients who urgently need aspirin treatment. Despite its
effectiveness, potential risks of reactions like urticaria,
angioedema, bronchospasm, and dyspnea may arise and
make it underutilized.>®

Clopidogrel 75 mg daily is an appropriate alternative for
patients who are intolerant or allergic to aspirin for long-
term treatment. In cases of aspirin intolerance, more potent
P2Y,, inhibitors, such as prasugrel or ticagrelor, may be pre-
ferred over clopidogrel as single antiplatelet therapy for
a limited duration.? With a history of lots of NSAID allergy
from the patient, it is dilemmatic for us to differentiate be-
tween a true allergic reaction and an anaphylactoid reac-
tion. Since there is no record of an aspirin desensitization
program at our center, we decide to stop aspirin and give
ticagrelor as a more potent P2Y, for the patient.

The patient’s shortness of breath needs to be differenti-
ated between bronchoconstriction or acute heart failure.
Rales and rhonchi manifest as a result of fluid leakage
from pulmonary capillaries into alveoli, while wheezing
manifests as reactive bronchoconstriction. Rales caused by
heart failure are usually finer, extending upwards from the

base of the lungs, while those due to other causes tend to
be coarser. In congested patients with advanced heart fail-
ure, rales or rhonchi may be absent due to a compensatory
increase in local lymphatic drainage. The physical presence
of fluid in the bronchial wall and secondary bronchospasm
can lead to a condition known as cardiac asthma. Misdiag-
nosed and incorrect therapy with bronchodilators may be
associated with an increased risk of death.’

Conclusion

Aspirin is essential in the treatment of acute coronary syn-
drome, particularly if percutaenous coronary intervention
is considered. For patients with a history of hypersensitiv-
ity to aspirin, the optimal management of acute coronary
syndrome is unclear. We follow a strategy for addressing
this problem by using a more potent P2Y, receptor an-
tagonist and performing rapid oral desensitization in the
ensuing hours, once the patient has been stabilized.
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Kontext: Evaginace (vychlipeni) korondrni tepny je abnormalita spojend - bez ohledu na (ne)pfitomnost
ischemické choroby srdecni (ICHS) - s nepfiznivym dlouhodobym vyslednym stavem. Patogeneze evaginace
koronarni tepny neni zcela objasnéna; za prediktory zvétseni koronarni tepny ptisobenim mechanismd, jako
jsou dlouhodobé probihajici zanét, suboptimalni endotelizace a pozitivni remodelace cév, jsou povazovany
intrakoronarni manipulace a perkutanni koronarni intervence (PCI). Cast&jsi pficinou remodelace cév jsou
nékteré typy stentd, napfiklad samoexpandibilni stenty.
Popis pripadu: Popisujeme pripad 79leté Zeny, kterd podstoupila perkutanni korondrni intervenci pro na-
mahovou anginu pectoris a jiz jsme implantovali samoexpandibilni stent v mirné ektatickém segmentu r.
circumflexus levé koronarni tepny a klasicky stent pro l1é¢bu jiné [éze s dobrymi vysledky. O ¢tyfi roky pozdéji
prokazalo koronarografické vySetfeni aneurysma obklopujici diive implantovany samoexpandibilni stent;
nicméné pratok korondrnimi tepnami byl normalini, takze nebylo zapotiebi zadné dalsi intervence.
Zavéry: Pokud je ndm zndmo, nas ¢lanek popisuje jako prvni tlohu implantace samoexpandibilniho stentu
pfi vzniku evaginace; popis pfipadu z klinické praxe muize byt uzitecny v tom smyslu, Ze upozorriuje na moz-
nost této situace u pacientli po PCl, jimz byl implantovén tento typ stentu.

© 2023, CKS.

ABSTRACT

Background: Coronary evagination is a coronary abnormality that has been associated with poor long-term
outcomes irrespective of the presence of concomitant coronary artery disease (CAD). Its pathogenesis is still
not well understood; intracoronary manipulation and percutaneous coronary intervention (PCl) are conside-
red predictors of coronary enlargement through mechanism such as prolonged inflammation, suboptimal
endothelialization and vessel positive remodeling. Some stent platforms, like self-apposing stents, seem to
be more involved, causing more vessel remodeling.

Case presentation: We report the case of a 79-year-old woman who underwent percutaneous coronary
intervention (PCl) because of effort angina pectoris; we used a self-apposing stent in a slightly ectatic seg-
ment of left circumflex artery and a conventional stent to treat another lesion, with good results. Four years
later, a coronary angiography showed an aneurysm surrounding previously implanted self-apposing stent
platform; anyway, the coronary flow was normal, so no further intervention was required.

Conclusions: To the best of our knowledge, this is the first paper considering the implication of self-appo-
sing stent properties in evagination generation; this clinical case can be useful to pay attention to patients
who underwent percutaneous coronary intervention and received this type of stent.
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Coronary evagination after self-apposing stent deployment

Background

Coronary abnormalities (CA) such as aneurysms and
evaginations have been associated with poor long-term
outcomes irrespective of the presence of concomitant co-
ronary artery disease (CAD)."

Although CA pathogenesis is still not well understood,
intracoronary manipulation and percutaneous coronary
intervention (PCl) are considered predictors of coronary
enlargement.”? A few studies tried to demonstrate the
correlation between specific stent platform and coronary
evaginations, concluding as early-generation drug-elut-
ing stents (DES) can be a factor. Hence, delayed arterial
healing with evidence of prolonged inflammation may
occur following early-DES platform, leading to subopti-
mal endothelialization, vessel positive remodeling and
struts malapposition.?

The Stentys Xposition was a self-apposing sirolimus
eluting stent that was designed to limit strut malappo-
sition to the intima, representing a valid alternative to
common-use stents in dedicated scenarios.* We present
a rare case of coronary evagination progression after
Stentys deployment at a 4-year follow up.

Case report

A 79-year-old woman was referred to our institution due
to effort angina pectoris, grade 3 according to Canadian
Cardiovascular Society (CCS 3). In her clinical history, the-
re was hypertension, dyslipidemia, and type-2 diabetes in
pharmacological treatment and a previous single episode
of atrial fibrillation.

An electrocardiogram (ECG) showed sinus rhythm with
diffused repolarization abnormalities (flat and negative

T waves) while a transthoracic echocardiography (TTE)
showed lateral wall hypokinesia with mildly depressed
ejection fraction. Myocardial markers were negative (HS-
troponin 1.5 ng/L); other blood exams, including blood
count, renal function, electrolytes were normal, except
BNP, slightly increased (546 pg/dL).

A coronary angiography was performed and the pa-
tient underwent left circumflex artery (LCx) and left an-
terior descending artery (LAD) percutaneous coronary in-
tervention (PCl) with the deployment of a self-apposing
stent and a conventional stent, respectively. In particular,
after LCx lesion preparation with a semi-compliant 2.5
mm balloon, a 3.0-3.5/22 mm STENTYS Xposition S self-
Apposing stent was implanted along a slightly ectatic seg-
ment, with good result.

Four years later, because of episodes of chest pain and
dyspnea during ordinary physical activity without significant
changes at ECG and TTE, the patient was admitted to our
center in order to undergo coronary angiography. Neither
de novo stenosis nor in-stent restenosis were detected, how-
ever, a coronary evagination surrounding the borders of the
previously implanted Stentys platform was depicted (Fig. 1).
Intravascular ultrasound and optical coherence tomogra-
phy were unfortunately unavailable during the procedure
time. Considering the TIMI grade 3 flow, i.e. a normal coro-
nary perfusion with the flow that fills the distal coronary
bed completely, and the absence of new lesions, no further
intervention was required. The patient was discharged the
day after with optimal medical therapy.

Discussion

Coronary evagination is a coronary abnormality who-
se pathogenesis can be divided in non-iatrogenic (CAD,

Fig. 1 - (A) Coronary angiography showing severe lesion into left circumflex artery. (B, C) Final re-
sult after PCl and self-apposing stent implantation. (D-F) Four-year follow up coronary angiography
showing a long aneurysmatic segment into left circumflex artery.
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vasculitis, connective tissue diseases and so on) and iatro-
genic.”7

Despite plenty of studies and researches, vessel remod-
eling mechanisms in post-PCl scenario are not completely
clear yet, although multiple factors are apparently in-
volved. Firstly, device-related factors, including drug,
stent material, design, and the interaction with adjunctive
therapy such as coronary atherectomy may play a role.
Secondly, patient or lesion features, including coronary
risk factors, preexistent vessel remodeling, plaque char-
acteristics, local inflammatory activity, and shear stress.
Lastly, procedure-related factors, such as deep vessel wall
cutting due to cutting balloon therapy, can also lead to
subsequent vessel dilatation.?

Some DES platforms were related to vessel remodeling
caused by delayed arterial healing with evidence of pro-
longed inflammation, resulting in incomplete reendothe-
lialization and acquired malapposition.? Pre-clinical and
human post-mortem findings evidenced that the inflam-
matory response following DES implantation is related
mostly with sirolimus eluting stent (SES) and paclitaxel
eluting stent (PES); SES induces marked granulomatous
adventitial inflammation and fibrosis and thus positive
remodeling, while PES exhibits extensive fibrin deposi-
tion and medial smooth muscle cell necrosis. Instead, zo-
tarolimus eluting stent (ZES) and everolimus eluting stent
(EES) show only low levels of inflammation and fibrin de-
position,®'? so some authors consider SES and PES causing
more vessel remodeling than ZES and EES.™

Both drugs and polymers of DES have been suspected
as triggers for evagination formation. Radu et al. con-
ducted an intravascular imaging-based study using ear-
ly-generation SES that evidenced vessel manipulation at
baseline and the polymer, rather than the drug, potential
causes of vessel remodeling.?

Our case shows a coronary evagination at 4-year fol-
low up following Stentys Xposition S implantation. The
Stentys Xposition S coronary stent was a self-apposing,
sirolimus-eluting stent, which is no longer available. It
was designed to improve strut apposition to the vessel
wall, representing an alternative to traditional stents in
dedicated scenarios such us significant mismatch in diam-
eter from proximal to distal segments of the target vessel,
true bifurcation lesions needing 2-stent treatment, acute
coronary syndrome with high thrombotic burden, ectatic
vessel and saphenous venous graft PCl. Thanks to the elas-
tic and shape memory properties of nitinol, the struts ap-
pose to the vessel wall with a low chronic outward force;
after deployment, the platform enlarges overtime as far
as the struts reach the intima.* The coronary evagination
depicted in our case may be the result of multiple factors,
in which, among device features, the chronic outward
force exerted by the Stentys could be pivotal.

Even taking into consideration self-apposing stents
are no longer on the market and the stent cohort is very
small when compared to the total amount of patients re-
ceiving DES, we believe our finding is worth outlining. In
fact, coronary abnormalities have been associated with
an increased risk of cardiovascular adverse events®'* and
poor long-term outcomes irrespective of the presence of
concomitant CAD."'>16

Conclusions

To the best of our knowledge, this is the first paper con-
sidering the implication of self-apposing stent properties
in evagination generation; this clinical case can be useful
to pay attention to patients who underwent percutane-
ous coronary intervention and received this type of stent.
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I. Preambule

Toto odborné stanovisko Ceské kardiologické spole¢nos-
ti (CKS) — Ceské asociace preventivni kardiologie (CAPK)
vzniklo jako nezavisly akademicky material seznamujici
medicinskou verejnost se systémovou transformaci ceské-
ho zdravotnictvi v kontextu navrhu natizeni Evropské unie
(EV) o vzniku a realizaci jednotného Evropského prostoru
pro zdravotni data (EHDS). Povazujeme za dulezZité moti-
vovat subjekty zodpovédné za implementaci EHDS v CR,
aktivovat vypsani dotacnich tituld Ministerstva pro mistni
rozvoj (MMR) / Ministerstva vnitra (MV) k moZnosti systé-
mové zmény v této oblasti véetné informacnich systému
a podporit strategickou aktivitu v oblasti digitalni zdra-
votni gramotnosti |ékafud i pacientd.

Evropskd komise se rozhodla harmonizovat sdileni
elektronickych zdravotnich dat napfi¢ EU a za timto uce-
lem vydala v kvétnu 2022 navrh nafizeni EU o Evropském

prostoru pro zdravotni data. Byla pfi tom vedena mys-
lenkou, Ze mira digitalizace zdravotnich dat se v jednot-
livych ¢lenskych statech lisi v zavislosti na kategoriich dat
a na mire Ucasti poskytovatelU zdravotni péce, ktefi evi-
duji zdravotni data v elektronické podobé. Aby se tedy
podpofilo uplatiiovani prdv pacientd (subjektd osobnich
udaju) na pfristup k elektronickym zdravotnim datim
a jejich vyménu, je tfeba pfijmout opatfeni na urovni
EU s cilem zabranit dalsi roztfiSténosti.” Je tézké si plné
predstavit, jak dalekosdhly vyznam pro zdravotnické sys-
témy a pro pacienty bude mit harmonizace vytvareni,
zpracovani a sdileni elektronickych zdravotnich dat, a to
na preshrani¢ni urovni. Zaroven vsichni vime, ¢i minimal-
né citime, Ze doba digitalni transformace zdravotnictvi
je jiz zde a tento vyvoj je nezastavitelny. Je tedy tfeba
tuto myslenku prijmout a zejména pochopit, v ¢em bude
harmonizace spocivat, jaka v ni bude role kazdého z nas
a jaké benefity pfinese.
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DIGITALNI ZDRAVI

mHealth

Telehealth
Al

Obr. 1 - Vztah pojm v ramci digitalniho zdravotnictvi. Al - uméla
inteligence.

DEFINICE

Digitalni zdravotnictvi zahrnuje technologie, platformy
a systémy, které maji za ucel podporovat zdravy Zivotni
styl, wellness a zapojit jednotlivce do péce o zdravi, shro-
mazdovat, ukladat a sdilet zdravotni data a/nebo podpo-
rovat lékarské a zdravotnické védy a klinicky provoz.!
RUzné definice eHealth se mohou velmi lisit. Za zaklad-
ni Ize povazovat definici WHO (viz box 2), kterd sprdv-
né odkazuje na ,pouzivani informaci”. Elektronické
zdravotnictvi (eHealth) je totiz zejména koncept sdile-
ni elektronickych zdravotnich dat.

DigitaIni zdravotnictvi (box 1) je jakousi velkou mnozi-
nou, ve které se nachdzi mnoho mensich mnozin, jakych-
si elementd, ze kterych se digitdlni zdravotnictvi sklada
(obr. 1). Cilem tohoto pojednani neni a nemUze byt za-
byvat se viemi témito aspekty. Proto si autofi stanovili
cil konkrétnéjsi, a to seznamit s konceptem sdileni zdra-
votnich dat na preshrani¢ni Urovni v EU, ktery je obsazen
v ndvrhu nafizeni EU o Evropském prostoru pro zdravotni
data (European Health Data Space, EHDS).?

EHDS je nejen vyzvou, ale pfedeviim Sanci na systémo-
vou zménu naseho zdravotnického systému a jedna ze za-
sadnich podminek udrzitelnosti pro futuro. Material vznikl
v Uzké navaznosti na Narodni kardiovaskularni plan CKS.

Il. Principy EHDS

Obecné plati, Zze kazdé jednotlivé poskytnuti zdravotni
péce generuje zdravotni data (zdravotni zdznamy). Po-
kud zdravotni data neexistuji v elektronickém formatu
anebo pokud jsou uchovavana pouze v izolovaném in-
formacnim systému (IS), ma to znacny vliv na efektivitu
a kvalitu poskytované zdravotni péce. Je obtizné zabré-
nit duplicitnim vysetfenim, naduzivani léciv, provadét
wonline” efektivni monitoring ¢i sezndmit se s uplnym
zdravotnim stavem pacienta v pripadé poskytovani ur-
gentni ¢i preshrani¢ni péce. Bez dat je také velmi obtiz-
né pro statni orgdny chranit zdjmy v oblasti verejného
zdravi a predchazet zdravotnim hrozbam ¢i se s nimi
ucinné vyporadat. To ostatné ukdazala celosvétova pan-
demie v letech 2020-2022. Z pohledu EU odhalila ,pan-

demie covidu-19 naléhavou potrebu a vysoky potencial
pro interoperabilitu a harmonizaci na zakladé stavajicich
technickych odbornych znalosti na vnitrostatni Grovni”.?
A urychlila implementaci nékterych eHealth sluzeb. Pri-
zkum Svétové zdravotnické organizace (WHO) z roku
2022 uvadi, Ze 59 % dotazovanych zemi zavedlo béhem
pandemie novou legislativu nebo procesy na podporu
telehealth a 67 % téchto zemi vytvorilo mHealth sluzby
poskytujici pFistup k elektronickym zdravotnim zazna-
mUm (EHR).* Stejné se rozhodla postupovat také Evrop-
ska komise, ktera v ramci pouceni se z covidové krize
uprednostnila pfipravu nafizeni o Evropském prostoru
pro zdravotni data (ddle jen ,nafizeni o EHDS"). Formu
nafizeni zvolila z dlvodu jeho pfimé prdvni zavaznosti,
coz znamena, ze plati v celém svém rozsahu v celé EU.
Nafizeni se netransponuje do prdvnich fadud jednotlivych
zemi (na rozdil od smérnice) a samo se stava soucasti na-
rodnich pravnich fadd. Jedna se o nejvyssi stuperi harmo-
nizace. Evropska komise méla tfi zdkladni dlvody, proc
nafizeni o EHDS navrhnout a pro¢ zvolit zrovna formu
nafizeni. Za prvé z davodu ochrany vefejného zdravi,
kdy pandemie ukdzala redlnou neexistenci standardi-
zovanych zdravotnich dat napfi¢ EU, coZz neumoznuje
evropskym institucim efektivné predchazet zdravotnim
hrozbdm, ¢i je resit. Za druhé Evropska komise zjistila
pfilisné ochranafstvi zdravotnich dat na zakladé razné-
ho vykladu narizeni GDPR, jak ukdazala studie o imple-
mentaci nafizeni GDPR,® pficemz pravé toto ochranarstvi
zplsobuje neochotu c¢lenskych statd budovat opravdu
propojené a interoperabilni eHealth systémy. Je nutné
si uvédomit, Ze zdravotni data pacienta jsou jeho osobni
udaje chranéné GDPR, které navic patfi do zvlastni kate-
gorie tzv. citlivych udaja, které se nesméji zpracovavat,
s vyjimkou deseti divodUd stanovenych v ¢l. 9 odst. 2 pism.
a)-j) narizeni GDPR (napt. souhlas pacienta, zdravotnic-
kd dokumentace atd.). A stejné jako ma kazda fyzicka
osoba v EU pravo volného pohybu, se predpoklada, ze
také jeji zdravotni data se budou pohybovat spolu s ni.
Nejlogictéjsim opatfenim k zajisténi tohoto cile je pravé
vybudovani preshrani¢ni infrastruktury pro vyménu elek-
tronickych dat ze zdravotnické dokumentace. Dlvodova
zprdva narizeni o EHDS k tomu uvadi: , Fyzické osoby se
dnes potykaji s obtiZemi pri uplatriovani svych prav v sou-
vislosti s jejich elektronickymi zdravotnimi daty, vcetné
pristupu ke svym elektronickym zdravotnim datdm a pre-
nosu téchto dat na vnitrostatni i pfeshranicni drovni. Je
tomu tak navzdory ustanovenim narizeni (EU) 2016/679
(dale jen ,narizeni GDPR’),* v némzZ jsou chréanéna prava
fyzickych osob k jejich idajum, vcetné zdravotnich dat.””
Tretim dvodem predloZeni ndvrhu nafizeni o EHDS byla
obava EU z fragmentace narodnich eHealth systém, kdy
si mnoho zemi EU vytvarelo své vlastni eHealth systémy,
avsak bez zadouci preshranic¢ni (a nékdy také vnitrostat-
ni) interoperability a standardizace.

Navrh nafizeni o EHDS byl oficidlné predlozen k pro-
jednavani v legislativnim procesu v kvétnu 2022. V tuto
chvili (listopad 2023) se vseobecné predpokladd, Zze navrh
bude pfijat v roce 2024, kdy se ocekavaji finalni dohody
o pozmeéniovacich navrzich mezi Radou EU a Evropskym
parlamentem. Natizeni by mélo vejit v icinnost postupné,
a to v obdobi ¢tyf po sobé nasledujicich let. PIné uc¢innosti
by tedy mohlo nabyt v roce 2028 (obr. 2).
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NARIZENI EHDS

HealthData@EU m

2026 ODHAD
- ucinnost -
lékarské zpravy,
e-preskripce

2024 ODHAD
- pfijeti nafizeni
(entry into force)

2025 ODHAD
- tucinnost -
sekundarni

data (entry into

EHR, zobrazovaci
metody, laboratorni

application)

Obr. 2 - Odhadovana ¢asova osa pfijimani nafizeni EHDS. EHDS — Evropsky prostor pro zdravotni data; EHR — elektronicky zdravotni zaznam.

DEFINICE

eHealth: WHO definuje eHealth jako nékladové
efektivni a bezpecné pouzivani informaci a komuni-
kacnich technologii pro podporu zdravi a oblasti se
zdravim souvisejicich, véetné poskytovani zdravotnich
sluzeb, monitoringu zdravi, zdravotni gramotnosti,
zdravotniho vzdélavani, poznatkd a vyzkumu.

Zdroj: WHO EMRO | eHealth | Healthtopics

Na zavér uvodnich informaci je pro uplnost tfeba do-
dat, Ze navrh o EHDS nevznikl v digitdlnim vakuu, nybrz
je soucasti digitalni strategie EU, tzv. Evropské digitalni
dekady 2030 (z roku 2020), jejiz jadro tvori Sest legislativ-

. Digital Markets Act Digital Services Act
KYBERBEZPECNOST (DMA) (DSA)

(NIS2) Nafizeni o spravedlivych
trzich v digitalnim
odvétvi
(platnost 2022;
ucinnost 1. 5. 2023)

Nafizeni o jednotném
trhu s digitalnimi
sluzbami

(platnost 2022;
ucinnost 2024)

Revize Smérnice

o kyberbezpecnosti
(do 18. 10. 2024)

Obr. 3 - (A) Pfijaté legislativni akty v rdmci Evropské digitalni de-
kady 2030.

Data Governance Act Artificial Intelligence Act

(DATA ACT) NAVRH nafizeni
NAVRH nafizeni na harmonizovana
na fizeni dat pravidla pro

umélou inteligenci

et 25 2L i) (navrh 21. 4. 2021)

(B) Dosud projednavané legislativni akty EU v ramci Evropské di-
gitalni dekady 2030. EHDS - Evropsky prostor pro zdravotni data.

nich predpist (obr. 3A, 3B).2 Evropsky prostor pro zdra-
votni data je prvnim z deseti ,prostord” (spaces), které
budou na zakladé digitalni strategie vytvofeny.® Névrh
nafizeni o EHDS tedy v mnoha aspektech navazuje na
jiné predpisy v oblasti digitalizace EU a pro jeho uplny
a spravny vyklad je tfeba jej interpretovat v souladu s dal-
Simi legislativnimi akty EU.

Ill. Struktura EHDS

Navrh nafizeni o EHDS se sklada z deviti kapitol a 72 ¢lan-
ka. Nejdalezitéjsimi kapitolami jsou:

Kapitola Il Primarni vyuziti elektronickych zdravotnich
dat. Tato kapitola rozviji prava fyzickych osob podle na-
fizeni GDPR. Také popisuje povinnosti rdznych zdravot-
nickych pracovnikl, pokud jde o elektronickd zdravotni
data. Stanovuje povinnost kazdého clenského statu zfidit
organ pro digitalni zdravotnictvi, ktery bude odpovédny
za monitorovani a zajisténi téchto prdv, stejné jako urcit
vnitrostatni kontaktni misto povérené prosazovanim po-
vinnosti a pozadavkl podle této kapitoly. A zejména tato
kapitola navrhuje spole¢nou preshranic¢ni infrastrukturu
(portdl) pro sdileni primarnich elektronickych zdravot-
nich dat napfic¢ EU, kterd se bude jmenovat MéZdravi@EU
(MyHealth@EU)."°

Kapitola Il Systémy EHR a aplikace v oblasti wellness
se zaméfuje na zavedeni povinného systému certifikace
pro systémy EHR, kde tyto systémy museji splfiovat za-
kladni pozadavky tykajici se interoperability a bezpec-
nosti. Tento pfistup je nezbytny k zajisténi kompatibility
elektronickych zdravotnich zdznam( mezi jednotlivymi
systémy a k umoznéni snadného prenosu elektronickych
zdravotnich dat mezi nimi. Tato kapitola vymezuje po-
vinnosti kazdého subjektu vytvarejiciho systém EHR,
pozadavky tykajici se shody téchto systéml EHR, jakoz
i povinnosti organu dozoru nad trhem odpovédnych za
tyto systémy. Tato kapitola rovnéz obsahuje ustanoveni
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o oznaceni pro aplikace v oblasti wellness (tzv. labelling)
a zfizuje databdzi EU, v niz budou certifikované systémy
EHR a oznacené aplikace v oblasti wellness registrovany."

Kapitola IV Sekundarni vyuziti elektronickych zdra-
votnich dat usnadnuje sekundarni vyuziti elektronickych
zdravotnich dat, napf. pro vyzkum, inovace, bezpecnost
pacientd apod. Pro preshrani¢ni sdileni téchto anonymi-
zovanych nebo pseudonymizovanych zdravotnich dat vy-
tvofi Evropskd komise preshrani¢ni infrastrukturu (portal)
pro sdileni napfi¢ EU, ktera se bude jmenovat Zdravotni-
Data@EU (HealthData@EU). Definuje povinnosti drzitel(
dat ke zpfistupnéni dat pro sekundarni vyuziti a prava
uzivatele dat, ktery bude zdravotni data poptavat. Vy-
mezuje také povolené ucely, pro které je mozno data
poskytnout, stejné jako zakazané ucely. Clenské staty bu-
dou mit povinnost zfidit dohledovou autoritu, tzv. sub-
jekt pro pristup ke zdravotnim datim (health data access
body) pro sekundarni vyuziti elektronickych zdravotnich
dat a zajistit, aby drzitelé dat zpfistupriovali elektronicka
data uzivatellm dat na zakladé vydaného povoleni k da-
tam. K zajisténi bezpecnosti takto predavanych dat vy-
tvofi subjekty pro pfistup ke zdravotnim datim bezpecné
uzivatelské prostfedi. Obsahuje rovnéz povinnost zverej-
novat vsechna sekundarni zdravotni data v otevienych
databazich (open data) a ustanoveni o provadéni datové-
ho altruismu ve zdravotnictvi.

A) PRIMARNI \(YUZIT[ ELEKTRONICKYCH
ZDRAVOTNICH DAT

Myslenka preshrani¢niho sdileni primarnich (tedy osob-
nich) zdravotnich dat pacientd v ramci infrastruktury
MéZdravi@EU, kterou zfidi Evropska komise a viechny
staty na ni povinné napoji své vnitfni eHealth systémy, je
myslenkou skutecné prevratnou. Avsak v dobé digitalnich
transformaci v podstaté nezbytnou. Stale vice Evropanu
prekracuje statni hranice, aby mohli pracovat, studovat,
navstévovat pribuzné nebo cestovat. V zajmu usnadnéni
vymény zdravotnich dat a v souladu s potfebou posilit po-
staveni ob¢anl by ob¢ané méli mit pristup ke svym zdra-
votnim datam v elektronickém formatu, ktery bude moz-
né uzndvat a pfijimat v celé Unii.'® Proto nafizeni o EHDS
stanovuje povinnost vést vSechna osobni elektronicka
zdravotni data primdrnich kategorii v evropském forma-
tu pro vyménu zdravotnich zdznamd, coz je nutny prvek
standardizace. Technické specifikace této standardizace
vsak budou stanoveny az provddécimi akty. Stejné tak bu-
dou provadécimi akty stanoveny kategorie poskytovatelt
zdravotni péce, ktefi registruji zdravotni data elektronic-
ky. Elektronicky budou muset byt vedeny viechny kate-
gorie zdravotnich dat, a to bez ohledu na to, zda je po-
skytuje pacient, zdravotnicky pracovnik nebo jind osoba.
Ve standardizovaném forméatu EHR se budou vést také
odvozend a druhotna data, jako jsou napfiklad diagnos-
tika, testy a lékarské prohlidky, jakoZ i data pozorovana
a zaznamenana automatickymi prostiedky.' Clenské sta-
ty zajisti pfipojeni viech poskytovatelll zdravotni péce
ke svym vnitrostatnim kontaktnim mistdm pro digitalni
zdravotnictvi a zajisti obousmérnou vyménu elektronic-
kych zdravotnich dat s timto kontaktnim mistem. Clenské
staty zavedou pfistup zdravotnickych pracovnikl k ales-
pon Sesti ,prioritnim kategoriim” dat, véetné moznosti
jejich vymény. Jedna se o pacientské souhrny, el. pred-

pisy, el. dispenzace, Iékafské snimky a zpravy o snimcich,
laboratorni vysledky, propoustéci zpravy.

Za ucelem pfristupu ke zdravotnim datdm budou mit
Clenské staty povinnost vybudovat tzv. sluzby pfistupu
(electronic health data access services), které si mUzeme
predstavit jako pristupové portaly ¢i aplikace pro pacien-
ty a zdravotnické pracovniky. V soucasnosti plati, Ze po-
dle nafizeni GDPR nemuseji spravci udaji poskytnout pa-
cientovi pfistup k jeho zdravotnim datim okamzité." To
chce Evropskd komise zménit, a proto vyslovné stanovuje
pravo fyzické osoby na okamzity a bezplatny pristup ke
svym osobnim elektronickym zdravotnim datim ve snad-
no citelné, konsolidované a dostupné podobé. EK zdu-
razfiuje, Zze i kdyz na mnoha mistech existuji portaly pro
pacienty, mobilni aplikace apod., v¢etné vnitrostatnich
feSeni v nékterych ¢lenskych statech, pravo na pfistup ke
zdravotnim datdm je dosud mnohde bézné uplatfiovano
poskytnutim pozadovanych zdravotnich dat v tisténé po-
dobé nebo jako naskenované dokumenty, cozZ je ¢asové
narocné. Tato skutecnost mlze zdvaznym zplsobem na-
rusit véasny pfistup fyzickych osob ke zdravotnim datim
a mit negativni dopad na fyzické osoby, které takovy pfi-
stup potrebuji okamzité z dlvodu naléhavych okolnosti,
které souviseji s jejich zdravotnim stavem.®

Telemedicina je také upravena v ramci kapitoly Il, avsak
pouze velmi okrajové. V souvislosti s preshrani¢ni péci se
stanovuje, ze pokud ¢lensky stat souhlasi s poskytovanim
sluzeb telemediciny, pfijme za stejnych podminek posky-
tovani sluzeb stejného typu ze strany poskytovatelt zdra-
votni péce, ktefi se nachazeji v jinych clenskych statech.
Rada EU vsak navrhuje ustanoveni o telemediciné z na-
fizeni zcela vyjmout, protoze dle nazoru ¢lenskych sta-
td ma byt tato problematika fe$ena ve smérnici 2011/24
EU o uplatfiovani prav pacientd v preshrani¢ni zdravotni
péci."”

Natizeni o EHDS obsahuje také ustanoveni o preshra-
ni¢nim vydeji lékd, pricemz stanovuje povinnost ¢lenskych
statl zajistit, aby viechny lékarny na jejich tzemi umoz-
fnovaly vydej Iéka na zakladé elektronickych lékarskych
predpist vystavenych v jiném ¢lenském staté (ePreskrip-
ce). | tyto recepty by mély proudit pres MéZdravi@EU.
Platforma MéZdravi@EU vsak bude do budoucna umoz-
novat poskytovani i dalsich doplrkovych sluzeb, napft. te-
lemediciny, mHealth, pfistupu pacientd ke svym preloze-
nym zdravotnim datiim, v¢etné ockovacich priakaz apod.
Jaké doplnkové sluzby budou moci obc¢ané toho kterého
stdtu Cerpat, zavisi na rozhodnuti ¢lenského statu. Pri-
zkum WHO mezi evropskymi zemémi ukazuje, Ze 82 %
zemi bézné pouzivalo elektronickou preskripci jiz v roce
2022.®

Za provadéni kapitoly o primarnim vyuziti elektronic-
kych zdravotnich dat bude v kazdé zemi odpovédny or-
gan pro digitalni zdravotnictvi (digital health authority),
ktery bude mimo jiné dohlizet na vnitrostatni kontaktni
mista pro digitalni zdravotnictvi a spolupracovat na dal-
$im rozvoji platformy MézZdravi@EU.

B) PRAVA PACIENTU

Nartizeni o EHDS také definuje prava pacientt v oblas-
ti zachazeni s jejich elektronickymi zdravotnimi daty,
a harmonizuje tak tato prava napfi¢ EU. Prava pacientu
k zachazeni se svymi elektronickymi zdravotnimi daty se
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v soucasnosti lisi stat od statu. Nafizeni o EHDS tedy navr-
huje zakotvit tato prava pacientu:

1) Pravo okamzitého pfistupu pacienta k datim o ném:
Fyzické osoby maji pravo na okamzity a bezplatny
pfistup ve snadno citelné, konsolidované a dostup-
né podobé ke svym osobnim elektronickym zdravot-
nim datdm. Toto prdvo je zakladnim pravem kaz-
dého pacienta. PfestozZe toto pravo zifejmé viechny
¢lenské zemé maji zakotveno jiz dnes (mimo jiné
protoze vychazi z GDPR), urcité ne vSsechny zemé ve-
dou zdravotnickou dokumentaci pIlné elektronicky,
a tudiz ,okamzité zpristupnéni elektronickych dat”
neni v téchto zemich umoznéno. Mezi tyto zemé pa-
tfi i CR, a to i presto, ze CR patii mezi 86 % evrop-
skych zemi, které maji pravo pacienta elektronicky
pfistoupit ke svym zdravotnim datdm legislativné
zakotveno,' avsak jedna se pouze o moznost, nikoli
o standardni cestu kazdého pfristupu.

2) Pravo na elektronickou kopii: Fyzické osoby maiji
pravo obdrzet elektronickou kopii alespori svych
elektronickych zdravotnich dat v prioritnich katego-
riich, a to v evropském formatu.

3) Pravo vlozit sva zdravotni data: Fyzické osoby mo-
hou zaddavat sva elektronickd zdravotni data do
vlastnich systémd EHR nebo systému udaja fyzickych
osob, k jejichz zdravotnim informacim maji pfistup,
a to prostfednictvim sluzeb pfistupu nebo aplika-
ci spojenych s témito sluzbami. Tyto informace se
oznadi tak, ze je zadala fyzickd osoba nebo jeji za-
stupce.

4) Pravo na opravu: Clenské staty zajisti, aby fyzické
osoby mohly pfi uplatfiovani prava na opravu (podle
¢lanku 16 natizeni GDPR) snadno pozadat o opra-
vu online, a to prostfednictvim sluzeb pfistupu.
Prdzkum WHO ukazuje, Zze 83 % evropskych zemi
poskytuje svym obcanlm pravo opravy, ale pouze
43 % jde az tak daleko, Ze dovoluje pacientlim zdra-
votni data také mazat.?®

5) Pravo udélovat souhlas se sdilenim dat: Fyzické oso-
by maji prdvo umoznit pfistup k jejich elektronickym
zdravotnim datdm nebo pozadat drzitele dat z od-
vétvi zdravotnictvi nebo socidlniho zabezpeceni, aby
predal jejich elektronicka zdravotni data prijemci dat
z odvétvi zdravotnictvi nebo socidlniho zabezpeceni,
a to okamzité, bezplatné a bez prekazek ze strany
drzitele dat nebo vyrobcl systému vyuzivanych timto
drzitelem. Atoiv pfipadé, Ze se drzitel dat a pfijemce
dat nachéazeji v riznych clenskych statech.

6) Pravo na prijeti a precteni dat: Fyzické osoby maji
pravo, aby v pfipadé, Ze jsou prioritni kategorie
osobnich elektronickych zdravotnich dat predavany
nebo zpfistuprfiovdny pacientem v souladu s evrop-
skym formatem pro vyménu elektronickych zdravot-
nich zaznamd, tato data precetli a pfijali dalsi posky-
tovatelé zdravotni péce.

7) Pravo omezit pristup ke svym el. zdravotnim da-
tam: Fyzické osoby maji pravo omezit pfistup zdra-
votnickych pracovnikl ke vsem svym elektronickym
zdravotnim datlim nebo k jejich &sti. Clenské staty
stanovi pravidla a zvlastni zaruky tykajici se téchto
mechanismd omezeni. Jak uvadéji ¢eské pacientské
organizace ve své Pozici k elektronizaci zdravotnic-

tvi a EHDS: , Myslenka, Ze jednotlivec by mohl ome-
zit nebo zakazat pristup do své zdravotnické doku-
mentace lékari, at uZ k celé, nebo k jeji ¢asti, se zda
v kontextu Ceského zdravotnictvi pfimo prevratna. “*'
Toto pravo totiz dosud neni v ¢eském pravnim radu
zakotveno. Presto je toto pravo plné v souladu s na-
fizenim GDPR. Prlizkum WHO uvadi, ze 65 % evrop-
skych statl ma toto pravo legislativné zakotveno, ze
zemi vychodni Evropy to je pouze 40 % zemi (obr. 4).
Ceska republika k nim viak nepatfi.22

65 % clenskych statt (31 ze
48) uvadi, ze jednotlivci maji
pravo specifikovat, které
informace tykajici se jejich
zdravotniho stavu v jejich
EHR mohou byt sdileny

s jinymi zdravotniky dle
jejich volby.

Obr. 4 - Zakotveni prava pacienta rozhodovat o sdileni jeho zdra-
votnich dat mezi zdravotniky.?? EHR - elektronicky zdravotni za-
znam.

8) Pravo byt informovan o pfistupu jiné osoby ke zdra-
votnim datim pacienta: Fyzické osoby maji pravo
obdrzet informace o poskytovatelich zdravotni péce
a zdravotnickych pracovnicich, ktefi ziskali pristup
k jejich elektronickym zdravotnim datlim v souvis-
losti se zdravotni péci. Informace se poskytuji oka-
mzité a bezplatné prostrednictvim sluzeb pfistupu
k elektronickym zdravotnim datim.

9) Pravo elektronické identifikace: Pravo byt elektro-
nicky identifikovan pfi pouzivani telemedicinskych
sluzeb nebo sluzeb osobniho pfistupu ke zdravot-
nické dokumentaci.

10) Pravo na stiZznost: Pravo pacienta stézovat si, jed-

notlivé nebo spole¢né, u organu pro digitalni zdra-
vi (digital health authority).

Clenské staty budou mit povinnost zfidit jednu nebo
vice sluzeb pfistupu k elektronickym zdravotnim datim
na celostatni, regionalni nebo mistni Urovni. Sluzby pfi-
stupu jsou v podstaté aplikace nebo portaly, pres které
Ize na elektronickd data nahlizet. Tyto sluzby pfistupu
umozni pacientdim uplatriovat jejich prava ad 1) a 2).

Déle ¢lenské staty zfidi jednu nebo vice sluzeb zastu-
povani umoznujicich pacientovi zmocnit jiné fyzické oso-
by dle své volby k pfistupu ke svym elektronickym zdra-
votnim datim jeho jménem. Sluzby zastupovani museji
poskytnout povoleni bezplatné, a to elektronicky nebo
v tisténé podobé. Umozni opatrovnikdm nebo jinym za-
stupclim, aby jim byl automaticky nebo na pozadani povo-
len pfistup k elektronickym zdravotnim datlm fyzickych
osob, jejichz zalezitosti spravuji. Tyto sluzby zastupovani
budou muset byt mezi ¢lenskymi staty interoperabilni.

Diky vy$e uvedenym pravim pacientd dle EHDS budou
moci fyzické osoby pfi cestach do zahranici ucinné sdilet
sva osobni elektronickd zdravotni data v jazyce cilové
zemé nebo si pfi stéhovani do jiné zemé budou moci vzit
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sva osobni elektronickd zdravotni data s sebou, a to vse
prostfednictvim platformy MéZdravi@EU. Pacienti budou
mit dalsi moznosti digitalniho pfistupu ke svym elektro-
nickym zdravotnim datim a jejich prenosu, a to na za-
kladé ustanoveni nafizeni GDPR. Poskytovatelé zdravotni
péce nebo poskytovatelé digitalnich sluzeb a produktt
budou povinni sdilet elektronicka zdravotni data s tretimi
stranami ze zdravotnictvi, které si pacient vybere. Navrh
poskytne prostredky k prosazovani téchto prav (prostred-
nictvim spole¢nych norem, specifikaci a oznaceni), aniz
by byla ohroZena pozadovana bezpecnostni opatfeni na
ochranu prav fyzickych osob podle nafizeni GDPR. P¥i-
spélo by to k vétsi ochrané osobnich udajl souvisejicich
se zdravim a k volnému pohybu téchto udajd, jak je za-
kotveno v ¢lanku 16 Smlouvy o fungovani EU a v natizeni
GDPR.%

0 SEKUNDARN/ VYUZITI ELEKTRONICKYCH

ZDRAVOTNICH DAT
Pokud jde o sekundarni vyuziti elektronickych zdravot-
nich dat, vyzkumni pracovnici, inovatofi, tvlrci politik
a regulacni orgdny by méli mit pfi své praci pfistup ke
kvalitnim datim, a to bezpe¢nym zpusobem, s dlveéry-
hodnou spravou a s nizsimi naklady, nez pokud by se
opirali o souhlas. Nafizeni o EHDS proto stanovuje vznik
preshrani¢ni platformy pro sdileni sekunddarnich dat,
ktera se bude nazyvat ZdravotniData@EU (HealthData@
EU). Zaroven je navrhovano vytvofit spole¢ny ramec pro
sekundarni vyuziti, ktery ma snizit roztristénost a pre-
kazky pro pfeshrani¢ni piistup. Clenské staty z¥idi kont-
rolni organy, tzv. subjekt/subjekty pro pfistup ke zdra-
votnim datim (health data access body), které budou
rozhodovat o Zadostech uzivatell dat a v pfipadé vyho-
véni zadosti budou pfimo zadat drzitele dat o poskytnu-
ti dat. Subjekt pro pfistup ke zdravotnim datim bude
hrat v celém procesu sdileni a zvefejriovani sekundarnich
dat velmi aktivni roli, coz by mélo snizit ndklady regulac-
nich orgdnu a tvlrch politik na pristup k elektronickym
zdravotnim datdm.

Narizeni o EHDS ve své kapitole IV (sekundarni vyuziti
dat) vytvari novy regulacni ramec pro sekundarni pouzi-
ti dat, na zakladé kterého ziskaji uzivatelé dat (jakako-
li fyzickd nebo pravnickd osoba) prévo ziskat zdravotni
data pro sekundarni pouZziti, pokud je poZzaduji pro tzv.
opravnéné ucely (napf. védecky vyzkum, statistiky, vzdé-
lavani, verejny zdjem apod.). Drzitel pozadovanych dat
musi zpfistupnit data, kterd spadaji do patnacti kategorii
elektronickych dat pro sekundarni vyuziti (zdravotnic-
kd dokumentace, genetickd a genomickd data, registry
zdravotnich dat, data z klinickych hodnoceni, dotazniky
a pruzkumy, data s dopadem na zdravi apod.). Subjekt
pro pfistup ke zdravotnim datim tato data zpracuje
a zpfistupni v ramci svého bezpecného prostredi pro pre-
nos téchto dat od drzitele k uzivateli. Uzivatel dat maze
z4dat o pristup k pouze anonymizovanym datam, pfi-
¢emz pfipadnou anonymizaci provede subjekt pro pfistup
ke zdravotnim datam. Zaroven urci vysi poplatkdl, které
je uzivatel dat povinen uhradit. Jedna se o poplatky pro
subjekty pro pfistup ke zdravotnim datiim za jejich sluzby
a dale o poplatky pro drzitele dat, které odrazeji naklady
na poskytovani dat. Soukromi drzitelé dat mohou rovnéz
uctovat poplatky za shromazdovani dat.

Nafizeni o EHDS se vsak nezastavuje pouze u sdileni
sekundarnich dat mezi drziteli dat a uzivateli dat. Navrh
nafizeni otevira zcela novy svét informovanosti o jiz exis-
tujicich datovych souborech (datasety) napfti¢ EU tim, Ze
stanovuje povinnost subjektam pro pfistup ke zdravot-
nim datlm vytvaret tzv. katalog datovych souborl EU
(sloZzeny z vnitrostatnich katalogt), ktery bude obsahovat
zékladni skutec¢nosti o existujicich datovych souborech
(zdroj, povaha dat, podminky pro zpfistupnéni) tak, aby
uzivatelim dat usnadnil nalezeni datasetd dostupnych
v EHDS. Evropskd komise uznavd, Ze v oblasti potfebné
harmonizace datovych soubort (naptiklad registrd) na-
pfi¢ EU je stdle jeSté hodné prace pred nami, coz vyvo-
lavad problémy se srovnatelnosti a ztéZuje preshrani¢ni
vyzkum. Planuje se tedy stanoveni podrobnéjsich pravi-
del pro harmonizaci, kédovani a registraci elektronickych
zdravotnich dat, a to provadécimi akty.

Dalsim krokem, ktery bezpochyby povede k systé-
mové dostupnosti sekunddarnich dat ze zdravotnictvi, je
povinnost pro drzitelé anonymizovanych elektronickych
zdravotnich dat zajistit pristup k témto datlm prostred-
nictvim duvéryhodnych otevienych databazi (open data).
Diky zvefejnéni sekundarnich dat v téchto databazich bu-
dou mit vsichni uzivatelé v podstaté neomezeny pristup
a také moznost uloZit si tato data. Pro zajisténi davéry-
hodnosti otevienych verejnych databazi budou mit spo-
lehlivou, transparentni a udrzitelnou sprdvu a transpa-
rentni model pfistupu uzivateld.

D) SYSTEMY EHR A WELLNESS APLIKACE

Aby bylo zajisténo dodrzovani prav pacientl a zdravot-
nickych pracovnikd, mély by mit systémy EHR (electronic
health record) uvadéné na vnitfni trh EU mozZnost bez-
pecné ukladat a preddvat vysoce kvalitni elektronicka
zdravotni data. Jedna se o klicovou zadsadu EHDS, jez ma
zajistit bezpecny a volny pohyb elektronickych zdravot-
nich dat v celé EU. Za timto ucelem by mél byt zaveden
povinny systém certifikace pro systémy EHR, které zpra-
covavaji prioritni kategorie elektronickych zdravotnich
dat. Autocertifikace musi prokazat soulad se zakladnimi
pozadavky na interoperabilitu a bezpecnost, které jsou
v EU stanoveny.

Nafizeni o EHDS se vztahuje na systémy EHR tvorené
vyrobci zdravotnickych prostfedkd a na poskytovatele vy-
soce rizikovych systémua umélé inteligence (Al). Nevzta-
huje se na obecny software pouzivany ve zdravotnickém
prostiedi. Software nebo modul softwaru, ktery spada
do definice zdravotnického prostfedku nebo vysoce ri-
zikového systému Al, by mél byt certifikovan v souladu
s nafizenim (EU) 2017/745 o zdravotnickych prostredcich
a pripadné s dosud nepfijatym Aktem (nafizenim) o umé-
lé inteligenci, které stanovi také pozadavky na interope-
rabilitu téchto systémua EHR.

V z4djmu dalsi podpory interoperability a bezpecnosti
mohou ¢lenské staty vymezit zvlastni pravidla pro zada-
vaci fizeni, uhrady, financovani nebo pouzivani systémd
EHR na vnitrostatni Urovni. Tato pravidla by neméla bra-
nit volnému pohybu systém0 EHR v EU. Nékteré c¢lenské
staty jiz povinnou certifikaci systéma EHR nebo povinné
testovani interoperability zavedly, pokud dojde k jejich
pfipojeni k vnitrostatnim digitalnim zdravotnickym sluz-
bam. Tyto pozadavky se obvykle odrdzZeji v zadavacich
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fizenich organizovanych poskytovateli zdravotni péce i
spravnimi orgdny. Povinna certifikace EU systém0 EHR
by méla stanovit zaklad, ktery Ize pouzit pfi zaddvacich
fizenich na vnitrostatni urovni. Aby bylo pacientim za-
ruceno ucinné uplatriovani jejich prav podle tohoto nafi-
zeni, méli by poskytovatelé zdravotni péce toto nafizeni
dodrzovat i v pfipadé, Ze systém EHR vyvijeji sami a pou-
Zivaji jej pouze pro vlastni potieby za ucelem provadéni
vnitfnich ¢innosti, aniz by jej uvedli na trh za uplatu nebo
odménu. V této souvislosti by tito poskytovatelé zdravot-
ni péce méli splriovat vSechny pozadavky vztahujici se na
vyrobce. Evropskd komise stanovi spolecné specifikace
provadécimi akty, které se budou tykat datovych soubo-
rd, kédovacich systémd a technickych specifikaci, jakoz
i pozadavk( a zdsad v oblasti bezpecnosti, divérnosti, in-
tegrity, bezpecnosti pacientli a ochrany osobnich udajq,
a rovnéz specifikaci souvisejicich s pouzivanim elektronic-
ké identifikace.

Uzivatelé aplikaci v oblasti wellness (napriklad mobil-
nich aplikaci) by méli byt informovani o moznosti téchto
aplikaci pfipojit se do systém0 EHR nebo do vnitrostat-
nich elektronickych zdravotnich feseni a doddvat jim data
v pfipadech, kdy jsou data vytvorena témito aplikacemi
uzitena pro ucely zdravotni péce. Pro ucely prenositel-
nosti udaja je rovnéz dllezitd moznost u téchto aplikaci
exportovat data v interoperabilnim formatu. Evropska
komise v konceptu nafizeni o EHDS navrhla nastavit cer-
tifikaci (oznacovani, labelling) téchto wellness systému
EHR jako dobrovolnou, protoze se domnivala, Ze by po-
vinna certifikace nebyla pfimérena kvuli velkému poctu
téchto wellness aplikaci a omezenému vyznamu jejich dat
pro Ucely zdravotni péce. S timto pfistupem vsak nesou-
hlasi ¢lenské staty EU a ani Evropsky parlament, pricemz
oba tyto organy navrhuji povinnou certifikaci.?® Ta by se
nevztahovala na vysoce rizikové systémy Al.

Existuje samoziejmé verejny zajem na tom, aby zada-
vatelé a uzivatelé téchto produktd mohli nalézt interope-
rabilni feSeni pro své konkrétni potreby ¢i onemocnéni.
Proto bude zfizena databaze EU interoperabilnich systé-
mu EHR a aplikaci v oblasti wellness. V pripadé zdravot-
nickych prostfedkd a systémd Al by registrace méla byt
zachovéna ve stavajicich databazich (databaze dle narize-
ni [EU] 2017/745 o zdravotnickych prostfedcich a budouci
Al Act databdze [nafizeni o umélé inteligenci]). Vyrobci
museji kazdy produkt bezplatné vybavit tzv. informacnim
listem a ndvodem k pouziti, aby byli uzivatelé plné in-
formovani o vyrobci, ucelu systému EHR, jaka data sbird
a sdili a jakym specifikacim vyhovuje.

IV. Digitalni zdravotni gramotnost
(digital health literacy)

Digitalni gramotnost je definovdna jako proménliva
schopnost déti a dospélych pouzivat digitalni technologie
a porozumét jejich rizikim. Vztahuje se nejen na apliko-
vané technické dovednosti nezbytné pro pouzivani a pfi-
stup k internetu, ale také na schopnost kriticky a davérné
se pohybovat v prostfedi internetu.? Digitalni zdravotni
gramotnost je podmnozinou pojmu digitalni gramotnost
a mUze byt definovana jako schopnost hledat, najit, poro-
zumét a zhodnotit informaci souvisejici se zdravim ziska-

nou z elektronického zdroje a aplikovat ziskany poznatek

pfi pfijimani rozhodnuti o zdravi za ucelem feseni nebo

vyfeseni zdravotniho problému.?’

Pokud se ale pohybujeme v oblasti tvoreni eHealth
systému, je potfeba chapat definici digitalni zdravotni
gramotnosti o mnoho Sifeji. Jedna se o obecnou infor-
movanost o toku elektronickych zdravotnich dat, o je-
jich ochrané, o pravech a povinnostech pacientd, zdra-
votnickych pracovnikd a dalSich osob v systému eHealth
a o jeho strukture, fungovani, procesech a benefitech pro
rlzné zucastnéné skupiny.

Digitalni technologie méni zplsob poskytovani zdra-
votni péce, a tim i zdravotnické systémy po celém svété.
Maji také velky potencidl zlepsit zdravi a kvalitu Zivota
jednotlivce i celych populaci.?® Technologie rozsitily zpu-
soby interakci mezi pacientem a lékafem. Ziskat informaci
o zdravi, domluvit si schtizku s [ékarem online, mit virtual-
ni ndvstévu u lékare, asynchronni digitdlni messaging s |é-
karem, rlizné zdravotnické prostredky sledujici zdravotni
parametry (wearables), eMonitoring pfistroje, to viechno
jsou technologie jiz dnes dostupné.?®

A pravé proto je nezbytné, aby byli obcané, a tedy
pacienti a Siroka verejnost, stejné jako lékari a vsichni
dalsi zdravotnicti pracovnici, vyzkumni pracovnici, statni
orgdny majici pasobnost v oblasti zdravotnictvi a mnoho
dalSich osob a instituci, které jsou Ucastnici zdravotnické-
ho systému, informovéani o soucasném stavu digitalizace
a také o jejim budoucim stavu, ktery zfejmé nastane do
roku 2028, tedy do predpoklddaného roku plné ucinnosti
natizeni o EHDS. Zajisténi této informovanosti o konkrét-
nich zménach, které nastanou na narodni Urovni kaz-
dého statu po implementaci Evropského prostoru pro
zdravotni data, by méla byt nejvyssi prioritou téch, kdo
¢ini rozhodnuti (decision-makers), a architektt narodnich
eHealth systémdu. Zajisténi vysoké informovanosti o takto
kritickych zménach je nenahraditelnou soucasti kazdé di-
gitalni transformace, a to zejména ze dvou ddvodu:

1. Akceptace a podpora od klicovych skupin: Digitalni
transformace, zejména budovani celondrodnich eHe-
alth systému, s sebou pfinds$i mnoho novych prav pro
urcité skupiny (pacienti, uzivatelé dat apod.), avsak
také mnoho novych povinnosti pro odbornou skupinu
ucastnikl, zejména pro Iékare a jiné zdravotnické pra-
covniky, pro poskytovatele zdravotni péce, pro IT pra-
covniky a administrativni pracovniky ve zdravotnictvi
apod. Informovanost o tom, co se chysta, pochopeni
dUvodu téchto procest a vnimani transformace jako
pozitivniho procesu, ktery ve svém dulsledku pfinese
véem témto skupinam znac¢né benefity a zjednodusi
vykon jejich prav a povinnosti, jsou zcela klicové pro
pfijeti téchto naro¢nych zmén.

Nejvhodnéjsim a nejefektivnéjsim fesenim, které by
vedlo k vysoké informovanosti vyse uvedenych skupin, ze-
jména Siroké verejnost a lIékaru, je celonadrodni informac-
ni kampan. Takova vladni kamparn by méla byt planovana
jako dlouhodoba. Digitalni transformace ve zdravotnictvi
v sobé zahrnuje mnoho dulezitych aspektd (eHealth, te-
lemedicina, wearables, systémy EHR, sekundarni data, ky-
berbezpecnost apod.), a proto by kampan musela oslovit
mnoho rdznorodych skupin. Proto by bylo nejvhodnéjsi
zahrnout do ni v podstaté vSechny komunika¢ni nastroje,
a to jak medidlni (TV, rozhlas, tisk, socidlni média, out-
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door reklama apod.), tak vzdélavaci (vladni a nevladni

Skolici instituty, univerzity, neziskové organizace apod.).

Jediné intenzivnim Sifenim strategicky pfipravenych in-

formaci je mozné zvysit povédomi Siroké a odborné ve-

fejnosti o chystanych zménach, a ziskat tak jejich pocho-
peni a mentalni akceptaci, ktera snizuje riziko odmitnuti

a neimplementace ¢i slabé implementace.

2. Digitalni inkluze a riziko vylouceni: Digitalni transfor-
mace ve zdravotnictvi s sebou pfindsi riziko tzv. digi-
talniho vylouceni (digital divide), tedy riziko zvysené
nerovnosti v oblasti pfistupu ke zdravotni péci. Tento
termin zahrnuje Siroké spektrum socidlnich rozdilu
v pfistupu a v pouziti digitdIniho vybaveni a digitalnich
sluzeb, obzvlasté pocitacl, chytrych telefond, schop-
nosti pouzivat internet, at jiz z pohledu pfipojeni, i
ovladani.?® Zdravotni péce se stane vice zavislou na
nastrojich zaloZzenych na technologiich a ti, kdo k nim
nebudou mit pfistup ¢i je nebudou umét pouzivat, mo-
hou byt vylouceni bud z poskytovani urcitého druhu
zdravotni péce, ¢i z moznosti efektivné vyuzivat sva
prava v oblasti zachdzeni s elektronickymi zdravotnimi
daty.

Reseni, ktera zvysuji slabou digitalni zdravotni gramot-
nost, jsou v zasadé dvé. Jedna se o vzdélavani a o socialni
podporu. Jak uvadi odborna studie, vétsina reseni, ktera
vyrazné zlepsila digitalni zdravotni gramotnost, probéhla
v oblasti vzdélavani a Skoleni. Mohlo se jednat o oteviené
online kursy pro vefejnost, univerzitni $koleni na eHealth
v prubéhu vysokoskolského vzdélavani nebo o online vi-
deoportaly pro déti a dospélé. O dost méné zaznamena-
nych feseni probéhlo v oblasti socidlni podpory, kde se
jednalo o podporu jedinct formou uceni se od zkusenéj-
Sich ¢lent rodiny, profesionaltd nebo koleg(l.?®

Napfiklad v Ceské republice vyhodnotili zastupci 110
Ceskych pacientskych organizaci digitadlni zdravotni gra-
motnost jako jeden ze svych ¢tyf poZzadavkd vznesenych
smérem k ceské vladé v roce 2023, kdy vznikla ceska
pacientska pozice k elektronizaci zdravotnictvi a EHDS.
Cesti pacienti v oblasti digitalni gramotnosti zadaji pFi-
pravenost pacientd, zdravotnikl a poskytovateld na
vedeni plné elektronické zdravotnické dokumentace,
na sdileni zdravotnich dat a na nové mozZnosti, prava
a povinnosti, které elektronizace vSsem skupindm prine-
se. Pozaduji vytvofeni ucelené vladni strategie CR pro
vzdélavani a informovanost vsech dotcenych subjek-
t0 o elektronizaci zdravotnictvi, pficemz soucasti této
strategie by mély byt celostatni informacni kampané
a vzdélavaci aktivity. Cesti pacienti v ramci své pozice
upozornuji, ze pfipadny maly ddraz na vzdélavani Si-
roké verejnosti miaze vysoce zkomplikovat cestu k plné
elektronické zdravotnické dokumentaci, v jejimz centru
stoji pouceny pacient.3°

WHO definuje tfi pilife digitalni zdravotni transforma-
ce, pficemz v prvnim pilifi zdUraznuje kritickou roli vlad
a vladnich agentur, které by mély pfijmout narodni stra-
tegie digitalniho zdravi a politik a které by mély dohlizet
na prijeti a aplikaci digitalniho zdravotnictvi, dostupnost
zdroju k jeho financovani a propagaci zdravotni gramot-
nosti a digitalni inkluze.?'

Prizkum provedeny WHO v roce 2022 mezi zemémi
evropského regionu ukazal, Ze pouze 52 % téchto statu
ma vytvorené politiky a strategie pro digitalni zdravotni

gramotnost a 56 % uvadélo, Ze vytvorily plan digitalni
inkluze (obr. 5).32

52 % uvadénych clenskych
statll (27 z 52) prohlasilo,
Ze maji vytvorené politiky
a strategie pro digitalni
zdravotni gramotnost,
zatimco dalSich 56 %

(25 ze 45) také uvadélo,
ze vytvorily plan digitalni
inkluze.

Obr. 5 - Prizkum WHO - politika a strategie digitalni zdravotni gra-
motnosti

V. Navrhy a doporuceni k efektivni
implementaci EHDS v CR

Ceska kardiologicka spole¢nost vyrazné podporuje elekt-
ronizaci zdravotnictvi a vytvoreni Evropského prostoru pro
zdravotni data. Uvédomuje si také ohromné benefity pro
lékare, pacienty a cely zdravotnicky systém, které mize
spravna a Uplna implementace prinést. Tyto benefity vsak
nastanou, pouze pokud bude elektronizace ¢eského zdra-
votnictvi provedena v pozitivnim duchu a ve smyslu ,tak
oteviend, jak nejvice to jde” a , pouze tak omezen4, jak je
to nezbytné”. V opacném pripadé, tedy pokud bude archi-
tektura eHealth vedena restriktivné, bude sledovat jen né-
kolik malo vybranych cilG, nebude projektovéana jako upl-
na (tedy jako povinna pro vsechny poskytovatele zdravotni
péce) a nebude vznikat na zakladé otevienych verejnych
i odbornych diskusi a vnitrostatni i mezinarodni spolupra-
ce, bude cCesky eHealth systém s nejvyssi pravdépodobnosti
nastaven a implementovdn nespravné a nevhodné, jeho
plné napojeni na EHDS nebude mozné a pripadné benefity
pro Ucastniky systému (stakeholdery) a systém samotny bu-
dou pouze minimalni, ne-li Zadné.

V Ceské republice jiz vznikl zékladni legislativni rémec,
a to prijetim zakona o elektronizaci zdravotnictvi a na
néj navazujicich novel zdkona o zdravotnich sluzbach
a dalsich zakonnych a podzakonnych norem. Obavame se
viak, Ze ani tento legislativni zéklad zatim nepredstavuje
ucelenou pripravu na implementaci EHDS.
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Proto jsme definovali 15 doporuceni v Sesti pilifich:

PILIR I. SPOLUPRACE, VEREJNA DISKUSE

1. Vytvorit platformu oteviené spoluprdce na elektroni-
zaci Ceského zdravotnictvi — v této platformé by méli
byt zastoupeni zdastupci poskytovatell, pacientd, IT
sektoru, poskytovatelt dnesnich informacnich systému
(IS), vyzkumnik a odbornikl napf. na standardizaci,
ochranu osobnich udajd, kyberbezpecnost Al a dalsi re-
levantni oblasti a odpovédné orgdny. Cilem platformy
by méla byt oteviend diskuse o budouci architekture
eHealth systému, jeho napojeni na systém EU EHDS,
vnitfni pripravé poskytovatell zdravotni péce, ochrané
osobnich udajl, pravech a povinnostech ucastnikl sys-
tému, vyhodnocovani dopadu na jednotlivé ucastniky
apod.

2. Vytvéret legislativni normy az po ddkladné diskusi
v ramci této platformy.

3. Vyhledavat a udrzovat Sirokou mezindrodni spolu-
praci za ucelem zajisténi harmonizace napfic staty EU
a k prevenci Cisté , Ceského” pfristupu, ktery by se v bu-
doucnosti mohl ukazat jako slepd ulicka pro napojeni
na Evropsky prostor pro zdravotni data.

PILIR Il. ARCHITEKTURA EHEALTH A PLAN IMPLEMENTACE
4. Vytvorit architekturu ceského eHealth, kterd bude
v souladu s principy navrzenymi v nafizeni o EHDS
(tedy sdileni primarnich a sekunddrnich dat), a sezné-
mit s ni Sirokou a odbornou verejnost, finalizovat ji co
nejdfive, avsak na zakladé diskusi v rdmci platformy
oteviené spoluprace, navrzené vyse. Architektura by
méla vyuzivat stavajici procesy a systémy poskytovate-

IG zdravotnich sluzeb, integrovat jiz existujici eHealth

moduly a sluzby (Iékovy zdznam, zdznam o ockovani

apod.) a vyuZivat sluzby eGovernmentu (elektronicka
identita, portdl obc¢ana).

5. Stanovit zdvazné technické standardy a provadéci
predpisy umoznujici realizaci navrzené architektury.
Ty by mély zahrnovat alespori standardy zdravotni do-
kumentace (ZD), standardy a vykonnostni parametry
jednotlivych funk¢nich celkd, podrobné popisy procesu
sdileni ZD a bezpecnostni standardy.

Vyznamnym pokrokem je neddvné uverejnéni prvni
verze standard( elektronické zdravotni dokumentace Mi-
nisterstvem zdravotnictvi CR. Tyto standardy nyni procha-
zeji procesem 3irsSiho odborného posouzeni a pocatkem
pristiho roku by se mély stat soucasti zdvaznych predpisu.

Pfiprava VR Vyhodnoceni

Realizace Zadatelskych

Obr. 6 - Implementace sdileni ZD mezi poskytovateli akutni lGZkové péle. EZ - elektronické zdravotnic-
tvi; IROP - Integrovany regiondlni operacni program; NPO — Narodni plan obnovy; VR - vybérové fizeni;
VZ - vyzkumny zamér; ZD - zdravotni dokumentace.

Jiz nyni je zfejmé, Ze pro splnéni takovych predpist bude
tfeba podstatnym zplsobem upravit nejen vétsinu IS po-
skytovatell zdravotnich sluzeb, ale také postupy pfi jejich
pouzivani zdravotnimi pracovniky (vice strukturované
pofizovani ZD). Docilit toho bez zvyseni administrativni
zatéze jiz tak pretizeného persondlu poskytovateld, ci
dokonce upravu systémuU vyuzit ke snizeni takové zatéze
nebude vibec jednoduché.

Stale ale chybéji funkcni popisy toho, jak bude komu-
nikovdna dostupnost standardizované ZD u poskytova-
tell, jakym zplsobem budou podavany a zpracovavany
zadosti o poskytnuti ZD, jestli a jak budou v ramci vymé-
ny vyuzity centralni sluzby elektronického zdravotnictvi,
jaké technické a bezpecnostni standardy budou pro cely
systém zdvazné. Takova podrobna specifikace je nezbyt-
na pro urceni zplsobu a rozsahu Uprav stavajicich IS po-
skytovatel( zdravotnich sluzeb.

6. Vypracovat jasny plan pro postupné budovani ¢eského
eHealth dle eHealth architektury a v souladu s technic-
kymi standardy a provadécimi predpisy. Plan by mél jas-
né popsat ndvaznosti a casovani jednotlivych fazi tak,
aby bylo mozno dodrzet terminy nafizeni EHDS. Mél
by rovnéz jasné stanovit, kterd faze bude zavazna pro
jaké ucastniky systému, a stanovit role a zodpovédnosti
kazdého z ucastnik pfi realizaci.

Dosavadni odborné diskuse o sdileni ZD se v naprosté
vétsiné tykaji pouze poskytovatelt akutni l0zkové péce
(obr. 6). Pro splnéni nafizeni EHDS je ale nezbytné, aby
bylo ZD mozno sdilet mezi vétSinou poskytovateld, vcet-
né praktickych a odbornych Iékard v oblasti primarni
péce. Je tedy dulezité, aby plan co mozna nejdfive stano-
vil, kdy a v jakém rozsahu se sdileni standardni ZD stane
zadvaznym pro jednotlivé skupiny poskytovateld, véetné
poskytovateld v primarni péci.

PILIR 1ll. DOSTATECNE A UDRZITELNE FINANCOVANI

7. Zajistit dostatecné a dlouhodobé udrzitelné finan-
covani budovani i provozu celého eHealth systému.
Ministerstvo zdravotnictvi CR v kvétnu tohoto roku
potvrdilo, Ze povazuje za klicové zdroje financovani
zejména Nérodni pldn obnovy a Integrované regio-
nalni opera¢ni programy. To potvrzuji i nedavno pu-
blikované vyzvy (vyzva NPO ¢. 22 a vyzvy IROP ¢. 78,
79 a 80). Ty jako oprdvnéné Zadatele uvadéji pouze
vyjmenované poskytovatele urgentni IGzkové péce,
tj. ostatnich poskytovatell se tento zdroj financovani
netyka.
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Je tedy tfeba jasné stanovit, zda a kdy bude obdobné
dotacni financovani pristupné i ostatnim skupindm po-
skytovatell zdravotnich sluzeb, zejména poskytovateldm
v primarni péci.

Dota¢ni vyzvy mohou ovsem pokryvat pouze naklady
na vybudovani systému, nikoli na jeho provoz. Je tedy
rovnéz dulezité diskutovat a vyjasnit, z jakych prostredkt
bude tento provoz v budoucnosti hrazen.

PILIR IV. DIGITALNi ZDRAVOTNIi GRAMOTNOST

8. Pripravit vladni strategii na zajisténi digitalni zdravot-
ni gramotnosti, a zajistit tak vzdélani a informovanost
vsech dotcenych subjektl ve zdravotnictvi, a to jak od-
borné, tak siroké verejnosti. Strategie by méla zahrno-
vat aktivity medidlni a vzdélavaci, stejné jako aktivity
digitdlni inkluze.

9. Zajistit dlouhodobé financovani strategie digitalni
zdravotni gramotnosti z EU a narodnich fonda a roz-
pocta.

PILIR V. PROPACIENTSKY PRISTUP

10. Zajistit, aby méli pacienti moznost nahlizet na vSechna
zdravotni data shromazdovand o jejich osobé jakym-
koli poskytovatelem zdravotni péce, a to z jednoho
centralniho pfistupového bodu (napf. portal, aplika-
ce), ktery bude pacientdm nabizet viechny existujici
eHealth sluzby.

11. Pripravit propacientské novely zakona o elektronizaci
zdravotnictvi a zdkona o zdravotnich sluzbach, které
zaruci pacientim redlny vykon pradv garantovanych
nafizenim o EHDS.

12. Ke sluzbé udélovani souhlast pacientl pro treti oso-
by pridat také sluzbu udélovani digitdlniho souhlasu
pacienta se sdilenim zdravotnické dokumentace mezi
poskytovateli zdravotni péce.

13. Chrénit zdravotni data jako citlivé osobni Udaje v sou-
ladu s narizenim GDPR, avsak v souladu s interpretaci
EU, kterd varuje pred pfilisnym ochranafstvim zdra-
votnich dat.?®

PILIR VI. SYSTEMOVY PRISTUP K SEKUNDARNIM DATUM

14. Vytvorit systémovy pristup k sekundarnim zdravotnim
datlm. Je tfeba nastavit legislativni rdmec stanovujici
povinnost drzitell sekundarnich dat, véetné statnich
organu, ke zpfistupnovani sekundarnich zdravotnich
dat (pIné anonymizovanych) v otevienych databazich
a rocnich zpravach a stanovit regula¢ni prostredi (tedy
pravidla a podminky) anonymizace a pseudonymiza-
ce zdravotnich dat k zajisténi nejvyssi ochrany osob-
nich zdravotnich udajd, vcetné robustniho systému
kontroly pristupu k udajim. V pripadé zpfistupnéni
na zadost je potfeba vyloucit urednickou libovuli,
aviak podpofit stanoveni jasnych kritérii, na zakladé
kterych budou data poskytnuta, v¢etné postupu pro
stanoveni vy3e Uhrady nakladu.

Tvorba ceské koncepce sekundarniho pouziti zdravot-
nich dat az po pfijeti EHDS mlzZe znamenat pozdni pfi-
pravu na implementaci. K prenosu evropskych nafizeni
a standardl (zejména ohledné preshranicni infrastruk-
tury ZdravotniData@EU) do CR pak zfejmé bude slouzit
i plnéni v rdmci zakazky Mz CR VZ0173289 ,Sluzby EZ -
Pfiprava implementace EHDS”, kterd je v soucasné dobé

vyhodnocovana. Jeji obsah a casovy ramec je viak zatim

odborné vefejnosti neznamy.

15. Pouzivat sekundarni data k hodnoceni efektivity zdra-
votniho systému a k analyzam funk¢nosti, bezpec¢nos-
ti, kvality apod. a tato hodnoceni dale zverejfiovat,
zakladat na nich dlouhodobé strategie, zmény, refor-
my a politiky.

Jako komparativni pfiklad mzeme uvést situaci ve
Slovenské republice, kde byla nezavislym Centrem inova-
tivniho zdravotnictvi (HealthHub) vytvorena doporuceni
k implementaci EHDS pro novou slovenskou vladu, kte-
ré jsou velmi podobnd tém, jez navrhujeme vyse. Navic
centrum (HealthHub) spravné definuje, Ze implementace
EHDS muze narazit na nékolik klicovych prekdzek, mezi
které pattfi:

- fragmentované datové systémy a problémy s inter-
operabilitou mezi rdznymi systémy a organizacemi
zdravotni péce;

- pravni a regulacni problémy, véetné rozdild v predpi-
sech o ochrané udajl a soukromi v jednotlivych ¢len-
skych statech EU;

- technické prekazky integrace a harmonizace udaju
v dusledku rdznych formatl udaja, norem a infra-
struktury;

- obavy o ochranu soukromi a potencialni odpor jed-
notlivch v souvislosti se sdilenim jejich zdravotnich
dat;

- nedostatek standardizovanych ramct a smérnice pro
spravu udaju v ¢lenskych statech;

- omezené zdroje a finan¢ni prostfedky na zavedeni
potfebné infrastruktury a technologii na podporu
EHDS;

- problémy pfi zabezpecovani bezpecnosti udaju
a ochrany pred neoprdvnénym pristupem nebo naru-
senim;

- etické aspekty a zabezpeceni zodpovédného pouzi-
vani zdravotnich tdajd béhem celého Zivotniho cyklu
udaju;

- odpor nebo nedostatek ochoty spolupracovat a sdi-
let udaje mezi poskytovateli zdravotni péce, védci/
vyzkumniky a zainteresovanymi stranami;

- téZkosti pfi zapojovani pacientl a ziskavani jejich in-

formovaného souhlasu se sdilenim udajd.**

S touto definici potencidlnich prekazek se muzeme
plné ztotoznit. Nékteré z téchto prekazek lze alespon na
narodni Urovni pozitivné ovlivnit kvalitni domaci pfipra-
vou na implementaci EHDS.

VII. Nutnost propojeni zdravotnickych
a socidlnich dat ve prospéch pacienti
a systému

Neprovézanost socidlniho a zdravotniho systému v CR Ize
obecné oznacit za dlouhodoby problém, jehoz feSenim
se ve svych programovych prohldsenich zabyvalo nékolik
poslednich vlad. Prvni aktivity v tomto sméru mUzeme
sledovat jiz v roce 1994. Od té doby existovala fada me-
ziresortnich ¢i jinych odbornych skupin, pokust a navrhu
feseni tzv. zdravotné-socidlniho pomezi.
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Obr. 7 - Navrh vytvoreni a propojeni NSIS. NSIS - Narodni socialni informaéni systém. Zdroj: prof. L. Dusek, Ph.D., UZIS CR.

Jednim z problém, ktery pozorujeme jak u socialniho,
tak i u zdravotniho systému, je neexistence standardizo-
vanych a interoperabilnich digitalnich dat. Fragmentova-
na data, kterd v soucasnosti mame, zase nejsou systémoveé
ani analyzovana, ani vyhodnocovéna. To predstavuje zé-
sadni prekdzku v mozné a potfebné integraci socialnich
a zdravotnich sluzeb, jakoZz i pro vytvareni nastroja pro
preventivni a intervencni programy a opatfeni. Dale pro
efektivni zacileni poskytovani nejen socialnich a zdravot-
nich sluzeb, ale i pojistnych a nepojistnych davek, zvyso-
vani kvality péce a kvality Zivota a racionalizaci verejnych
vydaju.

Také v pfipadé socidlnich sluzeb jsou data vykazové-
na a sbirana roztristéné, bez jednotného pojeti a fizeni,
v nizké kvalité a s minimalnim vyuzitim. Tato skute¢nost
se ukazala mimo jiné béhem pandemie covidu-19, kdy
chybély napf. prehledy poctu zaméstnanct a jejich pozic
v socidlnich sluzbdch, dostatec¢né prehledy u otkovanych
osob apod. Jakékoliv propojeni socidlnich a zdravotnich
dat pak zcela chybi.

Pocatkem roku 2023 doslo k dohodé obou dotcenych
resort(® ve véci vytvoreni jednotného informacniho a da-
tového systému3¢ prostfednictvim Ustavu zdravotnickych
informaci a statistiky (UZIS) CR a déle k propojenim stava-
jicich dat. Naplnéni tohoto cile ma v tuto chvili pUllro¢ni
zpozdéni, které je ddno zpozdénim a problémy ohledné
predani tzv. socidlnich dat z Ministerstva prace a social-
nich véci a jim zfizenych organizaci.’’

Vytvoreni Narodniho socidlniho informacniho systému
(NSIS) dle obrazku 7 predstavuje nejen vznik fungujiciho

informacniho systému v oblasti socidlnich sluzeb, ale také
jeho propojeni s dalSimi stavajicimi systémy.

Prvni oblasti, které jiz byly UZIS CR identifikovany jako
pfinosné pro ,sparovani” a které byly diskutovany v rdm-
ci odborné verejnosti jako klicové a prinosné, jsou napf.:

1. Mapovani zatéze systému zdravotnich a socidlnich
sluzeb, rozsahu péce a systému uUhrad u seniornich
pacientt s Alzheimerovou chorobou, nespecifickou
demenci, se zvla$tnim zamérenim na péci v zavéru
Zivota.

2. Celkové néklady souvisejici s péci o onkologické pa-
cienty a dopad onkologickych onemocnéni na di-
chodovy systém a systém socidlni podpory, vyznam
prevence a screeningovych programu.

3. Dopad vybranych chronickych onemocnéni na dui-
chodovy systém a systém socialni podpory: roztrou-
Sena skleréza jako model.

4. Dopad vybranych zavaznych psychiatrickych one-
mocnéni na dlchodovy systém a systém socidlni
podpory.

5. Analyza dostupnosti dlouhodobé péce pro pacienty
postizené centrdlni mozkovou prihodou (CMP): do-
pad na dichodovy systém a systém socidlni podpory.

6. Stanoveni standardni délky docasné pracovni ne-
schopnosti, analyza a zvyseni efektivity kontrol po-
suzovani docasné pracovni neschopnosti.

V tuto chvili stale existuje vize a zdmér tato data pro-
pojit. Jejich faktické propojeni a interpretace vysledk
komparace a analyz probéhne snad jiz v kratké dobé.
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Existuje zde viak stale celd rada kritickych momenta,
kterymi jsou:

e kvalita (a rychlost) dodanych ,socidlnich” dat;

® propojeni, analyza dat a jejich interpretace;

e vyuzitelnost vystupl obéma resorty pro daldi rozvoj

(jak operativni, tak strategicky).

Proto popisované spojeni a sdileni dat jak zdravotnich,
tak socidlnich systém0 Ize oznacit jako strategickou ne-
zbytnost, a to z mnoha dlvodu. Jenom diky propojeni
zdravotnich a socidlnich dat mizeme pfijimat spravné
strategie k reseni dusledkl starnuti populace, efektivity
verejnych rozpoctl, narlstu poctu chronicky nemocnych
obcantd/pacientll a pokles osob v ekonomicky produktiv-
nim véku.

VIII. Souhrn

V souladu s vyse definovanymi doporucenimi a vedeni
snahou zajistit ¢eskému zdravotnictvi maximum bene-
fitd plynoucich z eHealth a snahou predejit prfipadnym
prekazkam pfi implementaci platforem EU pro sdileni
dat primdrnich i sekundarnich, motivujeme zodpovédné
statni organy, aby se doporucenimi dukladné zabyvaly,
prevzaly je do budované architektury ceského eHealth
a zahajily uzkou spolupraci s CKS, Ceskou Iékafskou spo-
lec¢nosti Jana Evengelisty Purkyné, platci zdravotni péce,
pacientskymi organizacemi a dal$imi zainteresovanymi
subjekty ¢eského zdravotnictvi. Jediné tak budeme Uspés-
ni a vyuzijeme veskery mozny potencial tohoto ambiciéz-
niho projektu. Rad bych také velmi podékoval viem auto-
ram a organizacim, ktefi se na vzniku tohoto odborného
stanoviska CKS podileli.

Prohlaseni autorti o mozném stretu zajmu
Autofi nezavislého odborného stanoviska CKS nemaiji
zadny konflikt zdjma pro problematiku EHDS.
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Zemrel profesor MUDr. Bohumil Hucin, DrSc.

DETSKA Dotk -
KARDIOCHIRURGIE kardiochirurgie

Po dlouhé tézké nemoci zemrel 8. listopadu 2023 ve véku
89 let jeden z prukopnikd moderni ¢eské détské kardio-
chirurgie, vyborny operatér, dlouholety primar kardiochi-
rurgického oddéleni a spoluzakladatel Détského kardio-
centra ve Fakultni nemocnici Motol, pan profesor MUDr.
Bohumil Hucin, DrSc.

Profesor Hucin se narodil 30. 3. 1934 ve Velkych Po-
povicich. Vystudoval medicinu na Fakulté vseobecného
Iékarstvi Univerzity Karlovy v Praze. Jiz béhem studii se
zajimal o embryologii, porodnictvi a chirurgické obory.
Po promoci nastoupil v roce 1958 na chirurgické oddéleni
nemocnice ve Vlasimi, kde béhem péti let ziskal vybor-
nou chirurgickou erudici u primare Krinkeho. Po atestaci
z chirurgie presel na Kliniku détské chirurgie profesora
MUDr. Vaclava Kafky, DrSc. Zde se stal ¢lenem kardiochi-
rurgického tymu a od profesora Kafky se ucil zakladim
détské kardiochirurgie, coz ale v té dobé byly prevazné
operace bez mimotélniho obéhu, podvaz oteviené te-
penné duceje, resekce koarktace aorty, spojkové operace
u cyanotickych srdecnich vad, septektomie u transpozice
velkych arterii a bandaz plicnice u vad s velkym plicnim
pratokem. Profesor Kafka provadél i nékteré operace na
otevieném srdci, ale operace v mimotélnim obéhu v té
dobé tak uspésné nebyly kvili zastaralému vybaveni. Ve
svété se jiz zavadélo mnoho novych operaci s vyuzitim do-
konalejsiho pfistroje pro mimotélni obéh, zvlasté setrné;jsi
a presnéjsi pumpy, dokonalejsich oxygendtorl a vrazeni
ucinnéjsich filtri. Uspésné se zavadély i nové operace vro-
zenych srde¢nich vad u nejmensich déti. U novorozenct
a kojenct se stdle castéji vyuzivalo nové metody spojené
s hlubokou hypotermii a kratkou zastavou obéhu, kterd
v té dobé byla zvlasté pro nejmensi déti se slozitymi srdec-
konci 60. let prilezitost vycestovat do Londyna a navstivit
tam nékolik prednich pracovist, kde se détskd kardiochi-
rurgie na vysoké Urovni provadéla. V Londyné se seznamil
s vybornymi britskymi i americkymi kardiochirurgy, sku-
tecnymi pionyry détské kardiochirurgie, ktefi vyznamné
ovlivnili jeho ndzory na celou sloZitou problematiku chi-

rurgické lécby vrozenych srdec¢nich vad, Johnem Kirkli-
nem, Jamesem Malmem, Aldo Castanedou a Donaldem
Rossem. MUDr. Bohumil Huéin pracoval na Klinice détské
chirurgie Fakulty détského lIékarstvi Univerzity Karlovy od
roku 1963 do roku 1976 ve funkci aspiranta, védeckého
pracovnika, odborného asistenta a vedouciho kardiochi-
rurgického oddéleni. Po roce 1968 a v dobé ,normaliza-
ce” emigrovali docent Brodsky a MUDr. Stark, profesor
Kafka odesel do dichodu. Séfem Kliniky détské chirurgie
se stal profesor MUDr. Vaclav Tosovsky, DrSc., ktery se
snazil vytvofit lepsi podminky pro détskou kardiochirur-
gii. Primarem kardiochirurgického oddéleni se stal MUDr.
Bohumil Hucin, CSc., ktery na zakladé svych zkuSenos-
ti z Londyna zacal budovat kardiochirurgicky tym. V té
dobé se také zacala prohlubovat spoluprdce s détskymi
kardiology, zvlasté s docentkou Padovcovou, doktorkou
Vofiskovou a docentem Samankem. Spolu s doc. MUDTr.
Milanem Saménkem, DrSc., ktery se zabyval myslenka-
mi na vybudovani celonarodniho systému péce o déti
s vrozenou srdec¢ni vadou, zacali planovat zalozeni Dét-
ského kardiocentra jako komplexniho pracovisté détské
kardiologie a kardiochirurgie s celostatni plsobnosti. Ve
spolupraci s doktorem Starkem, ktery se stal pfednostou
kardiochirurgického pracovisté v Great Ormond Street
Hospital v Londyné, ziskala rfada détskych kardiochirur-
gu, kardiologti i anesteziologli vyborny trénink na pred-
nim svétovém kardiochirurgickém pracovisti zaméreném
na lécbu vrozenych srdecnich vad u déti. Byli to zvlasté
mladi chirurgové MUDr. Pavel Horvath, MUDr. Tomas Ho-
nék a MUDr. Martin Kostelka a kardiolog MUDr. Vaclav
Chaloupecky. Primar Hucin se svymi kolegy propracovali
hlavni zasady prace kardiochirurgického oddéleni, pre-
vzali nékteré pracovni postupy z pfednich zahrani¢nich
pracovist a iniciovali jejich pfepracovani pro podminky
naseho pracovisté. Postupné se primafi Hucinovi podafilo
vytvorit tym mladych chirurgt s mimoradnym nadsenim
pro détskou kardiochirurgii. V roce 1976 se cely tym dét-
skych kardiochirurgt, kardiologUl, anesteziolog(, intenzi-
vistt i perfuziologu prestéhoval do Fakultni nemocnice
Motol, kde bylo v roce 1977 zaloZeno z iniciativy docenta
Samanka Specializované pracovisté pediatrické kardio-
logie a kardiochirurgie jako integrované kardiologicko-
-kardiochirurgické pracovisté pro déti od narozeni do 18
let. MUDr. Bohumil Hu¢in, CSc., byl jakoZto nejzku3ené;si
operatér a vedouci kardiochirurgického tymu hlavnim
spoluzakladatelem Détského kardiocentra. V roce 1977
se stal primafem kardiochirurgického oddéleni a v této
funkci pUsobil 27 let, az do odchodu do dlchodu v roce
2004. V roce 1984 se doktor Hucin habilitoval a v roce
1990 byl jmenovan profesorem chirurgie. Pod jeho ve-
denim byly postupné zdokonaleny vsechny metody
mimotélniho obéhu a ochrany myokardu, metody kar-
dioanestezie a intenzivni pooperacni péce, které umoz-
nily zavadéni novych operacnich metod, snizeni operacni
mortality a snizeni vyskytu komplikaci i po sloZitych ope-
racnich vykonech. Profesor Hucin osobné zavedl| celou
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fadu novych operacnich metod u novorozenct a kojencu
s kritickou vrozenou srde¢ni vadou a u déti s komplex-
nimi srde¢nimi vadami. Nejvyznamné;jsi byl jeho pfinos
u korektivnich operaci transpozice velkych arterii, zvlasté
fyziologické korekce transpozice podle Mustarda a podle
Senninga, anatomicka korekce transpozice podle Jatene-
ho (tzv. arterialni switch), operace komplexni transpozi-
ce se stendzou plicnice podle Rastelliho, nékolik metod
korekce dvojvytokové pravé komory, korekce totalniho
anomalniho navratu plicnich zil, korekce spole¢ného ar-
teridlniho trunku, korekce tunelu mezi aortou a levou
komorou a Rossova operace. Profesor Hucin se zvlasté
zabyval otdzkami korekce vrozenych srdec¢nich vad u no-
vorozencl a kojencl. Této problematice se vénoval také
ve své habilita¢ni praci, doktorské disertacni praci a pfi
Uuspésném reseni rady vyzkumnych ukold podporovanych
granty. Profesor Hucin dosahl jako kardiochirurg a hlavni
operatér mimoradnych vysledkd, kdyz se pod jeho vede-
nim podafilo snizit opera¢ni mortalitu v Détském kardio-
centru pod 2 %. Profesor Hucin byl autorem a spoluau-
torem vice nez 500 védeckych praci a prednesl asi 250
predndsek v oboru détskd kardiochirurgie. Je autorem
uspésné knihy Détska kardiochirurgie, jez vysla ve dvou
vydanich a kterou doplnil vybornymi ilustracemi MUDr.
Pavel Za¢ek. Profesor Hu¢in byl ¢lenem vyboru Ceské spo-
le¢nosti kardiovaskularni chirurgie CLS JEP a Fadnym ¢le-
nem fady mezinarodnich odbornych spole¢nosti, zvlasté
Evropské asociace kardiotorakalni chirurgie (EACTS). Za
jeho vedeni kardiochirurgického oddéleni bylo Détské
kardiocentrum uzndno jako skolici zékladna pro vzdé-
l[dvani kardiochirurgd v pediatrické kardiochirurgii, kde
se Skolila fada evropskych kardiochirurgt a pracovisté
bylo povéreno usporddanim 10. mezindrodniho kongre-
su EACTS v roce 1996. Kongres byl mimoradné uspésny.
V roce 1999 byl profesor Hucin povéren touto spolecnosti
usporadanim a vedenim odborného sympozia New Tech-
nologies in Cardiac Surgery v Tomsku na Sibifi a v roce
2002 vedl mezinarodni workshop pro kardiochirurgy cen-
trdIni Asie v Bishkeku v Kyrgyzstanu. V roce 1984 byli pro-
fesor Hucin, profesor Samanek a primarka Vofiskova oce-
néni statni cenou Ceskoslovenské republiky. V roce 2010

Opustil nas pan profesor

profesor Hucin ziskal cenu J. E. Purkyné. | po odchodu do
dichodu pracoval pan profesor Huc¢in na nasem pracovi-
sti dale jako konzultant a pomdahal mlad$im chirurgim
na sdle i radou pfi feseni slozitych vrozenych srdecnich
vad a pfi operaci dospélych pacientt s vrozenou srdecni
vadou.

Na otazku ,Co povazujete za svlj nejvétsi profesni
uspéch?” pan profesor v roce 2013 odpovédél: ,To, ze
jsem se mohl vénovat détské kardiochirurgii, je pro mne
porad obraz takového velkého Uspéchu a satisfakce. Je
potfeba hodné tvrdé prace, smysl pro tymovou spolupra-
ci, neni to one man show. Kazdy musi pfispét svym dilem,
a i kdyz je jeden vede, vsichni ostatni pridavaji to nejlepsi
ze sebe. Prace, kterou jsem délal, pfinasela okamzité vy-
sledky, coz ¢lovéka uspokoji a tési. Darovat nékomu zivot,
ditéti, které jej ztraci a ma tézké problémy, to je fantastic-
ky pocit.” (https://zdravi.euro.cz/clanky/odvaha-a-pokora-
-jsou-predpokladem-uspesnosti-445841)

Pan profesor Hucin byl vybornym détskym kardiochi-
rurgem, vybornym primafem kardiochirurgického od-
déleni a mezinarodné respektovanym odbornikem, kte-
ry Uspésné navazal na zakladatele prazské Skoly détské
kardiochirurgie profesora Vaclava Kafku. Profesor Hucin
se stal nejvyraznéjsim ucitelem a vadci osobnosti prazské
détské kardiochirurgie, ktera dnes dosahuje mimorad-
nych a i v zahrani¢i obdivovanych vysledkd. Na pana pro-
fesora Hucina budeme vzdy vzpominat jako na naseho
moudrého a laskavého ucitele. Na profesora Hucina bu-
dou s laskou a vdé¢nosti vzpominat i tisice jeho pacientl
s vrozenou srdec¢ni vadou, ktefi jiz dospéli a diky Uspésné
operaci mohou prozit normalni Zivot.

Osobné si povazuji za Cest, Ze jsem pana profesora Hu-
¢ina znal, Ze mne pfived| k détské kardiochirurgii a Ze byl
po mnoho let mym vzorem, vybornym ucitelem a radcem.

VézZeny pane profesore, dékuji Vam za vse, co jste pro nds
vsechny udélal. Nikdy na Vds nezapomeneme.
Cest jeho pamatce.
Prof. MUDr. Tomas Tlaskal, CSc.,
Détské kardiocentrum 2. Iékarské fakulty Univerzity
Karlovy a Fakultni nemocnice Motol,
e-mail: Tomas.Tlaskal@fnmotol.cz

MUDr. Bohumil Hucin, DrSc.

Vynikajici détsky kardiochirurg, jeden ze zakladateld mo-
derni Ceské détské kardiochirurgie, pan profesor MUDr.
Bohumil Hucin, DrSc., nas opustil 8. 11. 2023. Velmi kras-
né rozlouceni pripravil jeho Zak, kolega a pfitel, profesor
MUDr. Tomas Tlaskal, CSc., ktery shrnul ohromny pfinos
profesora Hucina v kardiochirurgii u déti — s [askou a vdéc-
nosti na ného budou vzpominat tisice jeho pacientt s vro-
zenou srdecni vadou, ktefi diky Uspésné operaci mohou
prozit normalni Zivot. Velké byly jeho schopnosti organi-
zaéni - spolu s docentem Samankem zaloZil v roce 1977
specializované pracovisté pediatrické kardiologie a kar-

diochirurgie jako integrované kardiologicko-kardiochirur-
gické pracovisté pro déti od narozeni do 18 let. V té dobé
to bylo prvni pracovisté tohoto typu na svété! Byl oviem
také velmi moudry a laskavy ucitel, ktery zalozil moderni
détskou kardiochirurgickou $kolu a vychoval minimalné
dvé generace détskych kardiochirurgt.

Vybor Ceské kardiologické spole¢nosti se s ictou a s diky
lou¢i s osobnosti velikdna ceské détské kardiochirurgie.
Cest jeho pamatce!

Prof. MUDr. Michael Aschermann, DrSc., FACC, FESC,
za vybor CKS
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Profesorka MUDr. Zuzana Motovska, Ph.D.,
ziskala cenu vlady CR - Ceska hlava

Profesorka Motovska a Mgr. Jana Havlikova, naméstkyné ministry-
né pro védu, vyzkum a inovace

Ceska kardiologie se zasluhou prof. MUDr. Zuzany Mo-
tovské, Ph.D., z 3. lékarské fakulty Univerzity Karlovy
a Fakultni nemocnice Kralovské Vinohrady v Praze doc¢ka-
la vyznamného uUspéchu - ziskala ocenéni vlady Ceské re-
publiky — hlavni cenu Ceskd hlava 2023.

Foto: Ceska hlava

Zuzana Motovska je profesorkou vnitiniho Iékarstvi
Univerzity Karlovy, vede akutni kardiologii v Kardio-
centru FNKV, v soucasné dobé je i ¢lenkou vyboru Ev-
ropské kardiologické spole¢nosti, kde se vénuje mimo
jiné problematice vlivu genderu na kardiovaskular-
ni onemocnéni. Ocenéni Ceska hlava je mimoFadnym
uspéchem jak osobnim, tak i celé Ceské kardiologie,
profesorka Motovskéd je prvni Zenou, kterd narodni
cenu vlady Ceskd hlava ziskala. Sama k tomu dodala:
~Pokud to ocenéni bude motivaci pro zeny védkyné,
tak to splnilo své poslani, prevzeti této ceny pro mé
znamena moznost vizualizace, Ze v této zemi se da
délat nejenom kvalitni vyzkum, ale Zze tato zemé ten
kvalitni vyzkum i hodnoti.”

Za vybor Ceské kardiologické spole¢nosti i za celou kar-
diologickou obec upfimné pani profesorce gratulujeme
a prejeme mnoho Uspéchl v jeji ndrocné a velmi prospés-
né ¢innosti jak pro jeji pacienty, tak v oblasti védecké.

Michael Aschermann

Profesor MUDr. Vladimir Stanék, CSc., FESC,
ziskal statni vyznamenani

V letosnim 3. Cisle naseho casopisu jsme blahoprali panu
profesorovi Vladimiru Starikovi k devadesatym narozeni-
nam." To jsme jesté nevédéli, Zze 28. fijna 2023 bude pan
profesor na Prazském hradé vyznamendn prezidentem
republiky Petrem Pavlem medaili Za zasluhy 1. stupné.
Stalo se tak v den statniho svatku a viem kardiologim
udélalo velkou radost, Ze byl ocenén nas vyznamny kar-
diolog a mily kolega, klinik, védec a utitel. Za vybor Ceské
kardiologické spolec¢nosti i za celou kardiologickou obec

Foto: KPR: Zuzana Bonisch

moc Vladimirovi gratuluji a preji mu dobré zdravi do dal-
Sich let.

Srdecné,
Michael Aschermann

Literatura

1. Kautzner J. Prof. MUDr. Vladimir Stanék, CSc., FESC, slavi
90. narozeniny. Cor Vasa 2023;65:568-569.

Foto: KPR: Toma$ Fongus
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Petr Bartlnék

Eponyma
v mediciné aneb
po kom to slovo je

cernobily vytisk.

Cena: 509 K¢c.

Jedinym autorem této zajimavé publikace je docent
MUDr. Petr Bartlinék, CSc., byvaly pfednosta IV. interni
kliniky 1. 1ékafské fakulty Univerzity Karlovy a V3eobecné
fakultni nemocnice v Praze. Neni to jeho prvotina, je
autorem a/nebo editorem asi 20 monografii a fady
Casopiseckych ¢lankd. V nakladatelstvi Grada Publishing
je jako autor znéam, vydal zde nékolik Uspésnych mono-
grafii.

Zvolené téma je vyjimecné: v nasi literature bylo zpra-
covano jen dvakrat. Poprvé v roce 2000, autorem byl pro-
fesor Masarykovy univerzity v Brné MUDr. Libor Pac, DrSc.
(Anatomicka eponyma, Praha, Galén 2000, 103 stran).
Uvadéna eponyma se viak tykala vyhradné anatomu. Po-
druhé zpracoval toto téma MUDr. Martin Polak, primar
interniho oddéleni Klaudidnovy nemocnice v Mladé Bo-
leslavi (Syndromy ve vnitfnim lékafstvi od A do Z. Praha,
Grada Publishing 2021, 195 stran). Tato mald, heslovité
psana kniha uvadéla jen nékterd eponyma pouzivana ve
vnitfnim lékarstvi.

Rukopis predstavované knihy je rozdélen do tfi ¢asti:
prvni, nejrozsahlejii se tykd eponym z oblasti vnitfniho
Iékarstvi, druha, méné rozsdhld eponym z neinterni ob-
lasti. Zavérecna, treti ¢ast uvadi eponyma pouzivana ve
vysetfovacich postupech, v oznaceni lékafskych nastroji
a zdravotnické techniky. Ta oviem nékdy presahuje do
vnitfniho lékarstvi. Jednotlivd eponyma jsou psdna podle
jednotné 3ablony: nejprve je uveden popis symptomu/
syndromu, vySetfovaci metody, ndstroje apod., pak jeho
historie. Nejrozsahlejsi ¢asti je rlzné rozsadhlé curriculum
vitae osobnosti, podle niz se pfiznak, syndrom, technika,
pfistroj/nastroj jmenuje. U vétSiny eponym je fotografie
pfislusného badatele. Nékteré fotografie jsou nizké kva-
lity, ale je nutné si uvédomit, Ze byly zhotoveny pred vice
nez 100-150 lety. Jako recenzent dobfe vim, jaké mél au-
tor knihy obtize nékteré fotografie nebo souhlas s jejich

Petr Bartinék: Eponyma v mediciné
aneb po kom to slovo je

Praha: Grada Publishing a.s., 2023, 288 stran.
Prvni vydani, format 167 x 240 mm, vazana vazba,

ISBN: 978-80-271-3971-2.

pouzitim ziskat. Rozsah jednotlivych medailonkt se rlz-
ni; byl dan dosazitelnosti informaci o osobnim a pracov-
nim Zivoté jednotlivych osobnosti.

Téma ze své podstaty vycerpano nebylo, ani vy¢erpano
byt nemohlo. Odhaduje se, Ze v soucasnosti je eponym
nékolik tisic, a stale pribyvaji dalsi. Zvlasté genetika a he-
matologie prindseji jedno eponymum tydné. Je chvaly-
hodné, Ze nebyla opomenuta eponyma jak starych, tak
soucasnych badatelti (Skoda, Bohdalek, Purkynég, Jan-
kt, Hefmansky a Pudlak, Pacdk a Zhuang). Je zajimavé,
Ze fada vyznamnych badateld (i nobelistl) eponymum
nema.

Text je psan hezkou cestinou, je zajimavy a bude Ctivy.
Jeho kvalitu ovlivnila literarni zkusenost autora. Rovnéz
je nesporné, Ze k obohaceni textu prispélo velké mnozstvi
fotografii.

Obsahové slozity text s velkym poctem fotografii kla-
dl zvysené naroky na redakéni praci. Ale vie zdravotnic-
ka redakce nakladatelstvi Grada Publishing a.s. Uspésné
zvladla a odevzdala velmi kvalitni praci.

Komu knihu doporucit?

Kniha predevsim prospéje tém, ktefi budou psat odborné-
-historické pojednani. A jesté informace pro kardiology:
s eponymy je spojena velka rada kardiologl a fyziologu,
jak téch velmi zndmych (Karl Albert Ludvik Aschoff, Su-
nao Tawara, Jan Evangelista Purkyné, Adolf E. Fick, Paul
Dudley White, Vilém Ganz ad.), tak méné znamych. Ti
vsichni se stali nezapomenutelnymi, protoZe je budou
jesté rfadu let pfipominat eponyma s jejich jmény.

Prof. MUDr. Jan Petrdsek, DrSc.,

Ill. interni klinika, 1. Iékarska fakulta Univerzity
Karlovy a Vseobecnd fakultni nemocnice v Praze,
e-mail: petrjanv@email.cz
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21. konference

Ceské asociace akutni kardiologie
Hotel Thermal, Karlovy Vary, 3.-5. 12. 2023

USTNI SDELENI
(* jsou oznacena nelékarska ustni sdéleni)

B SPECIFIKA OSETROVATELSKE PECE PRI
EXPLANTACI PERKUTANNI SRDECNI
PODPORY IMPELLA CP*

Arnoltova J

Akutni kardiologie, IKEM, Praha
Mechanické podpory obéhu

Impella CP je stale castéji pouzivand kratkodoba perku-
tanni srde¢ni podpora u pacientt s kardiogennim Sokem.
Uspé&inost lé¢by do zna¢né miry zélezi na oletfovatel-
ské péci, jejimz smyslem je zabranéni komplikaci a jejich
v€asné rozpoznani. Nedilnou soucasti |écby pomoci této
srdecni podpory je jeji bezpecné odstranéni. Cilem toho-
to sdéleni je predstavit dosavadni zkusenosti na nasem
pracovisti s explantaci systému Impella CP pomoci tfi zpa-
sobU — chirurgické revize, manualni komprese a cévniho
okluderu Manta.

B SYNDROM BRUGADOVYCH*
Beran P

Kardiologicka klinika, Centrum vysoce
specializované komplexni kardiovaskularni péce FN
Plzeri

Zajimavé pripady

Syndrom Brugadovych je primarni elektrické onemoc-
néni srdce spojené s malignimi komorovymi arytmiemi.
Onemocnéni je geneticky podminéné, avsak jen u 20 %
nemocnych lze prokdzat mutaci genu SCN5A kédujiciho
proteiny sodikového kanalu. U vétSiny nemocnych vcet-
né téch s jasnou rodinnou anamnézou bézné genetické
vysetfeni pficinu nezjisti. Prvnim projevem onemocnéni
muze byt ndhla smrt, v¢asnd diagnostika je proto zasadni.
Charakteristické pro onemocnéni jsou EKG zmény ve svo-
dech z pravého prekordia. Ty jsou vétSinou prechodné, je
proto nezbytné, aby byla EKG kfivka s takovymi zménami
zachovéna, i kdyz tfeba neni technicky zcela dokonala.
Klicovou ulohou zde proto zastava sestra, ktera EKG po-
fizuje. Méla by tyto zmény umét rozpoznat a upozornit
na né lékare. Zmény v EKG mohou byt zcela jednoznacné
(tzv. I. typ), mohou byt nejednoznacné (typ Il a llI). Pfi

podezieni na syndrom Brugadovych u nemocného s jinym
typem EKG kfivky, nez je diagnosticky (typ 1), se provadi
ajmalinovy test. Principem testu je podani antiarytmika
ajmalinu, ktery blokuje sodikovy kanal. Jeho funkce je
u syndromu Brugadovych snizena a dalsi snizeni jeho ak-
tivity mUze vést ke vzniku EKG s charakteristickymi zmé-
nami. Ajmalinovy test se provadi podanim 1 mg ajmalinu
na 1 kg télesné hmotnosti pacienta. Podani musi byt po-
malé za trvalého sledovani EKG. Pfi vyznamném rozsifeni
komplexu QRS nebo vzniku klinicky zdvazné komorové
ektopie musi byt prferuseno. Samotné EKG, i kdyz je kli¢o-
vé, k diagnostice ale nestaci. Musi byt pfitomny i dalsi dia-
gnostické ukazatele nebo pozitivni rodinnd anamnéza.
Cilem této prezentace je seznamit posluchace s méné
zndmym syndromem bratfi Brugadovych, sdélit, jakym
zplsobem lze syndrom Brugadovych diagnostikovat po-
moci EKG ¢i ajmalinového testu.

B DETEKCE HEMOLYZY SYSTEMEM
HEMCHECK. AKUTNI PRIJEM IKEM*

Bobek V, Sramko M

Akutni pfijem, IKEM, Praha
Zajimavé pripady

Prispévek popisuje zkusenosti s problematikou detek-
ce hemolyzy krve v odebraném biologickém materialu
prostfednictvim systému Helge H10 — Quant (HemCheck)
na akutnim kardiologickém pfijmu v IKEM. Hemolyza ve
vzorku krve znemozriuje detekovat nékteré diagnosticky
zasadni analyty, predevsim pak pfi vysetfovani pacientt
s akutnim koronarnim syndromem. Vznikla ¢asova pro-
dleva zpUsobena opakovanim nabéru z diivodu hemoly-
zy vzorku komplikuje logistiku odbavovani pacientd na
akutnim pfijmu. Cilem prace bylo provérit spolehlivost
systému pro detekci hemolyzy HemCheck. Celkem bylo
provedeno 121 odbérd vendzni krve do zkumavek Vacu-
ette (98) a astrupovych strikacek (23), které prosly ana-
lyzou provedenou vyse zminénym systémem a nasledné
byly vzorky zaslany standardnim zplUsobem na oddéleni
klinické biochemie k provedeni rutinni statimové analyzy.
Z celkového poctu 121 vzorkl doslo pouze v péti pripa-
dech ke shodé hlasené hemolyzy systémem HemCheck,
kterou nésledné potvrdila i nase laboratof. V ostatnich
pfipadech se detekce hemolyzy rozchazela v tom smyslu,
ze systém HemCheck deklaroval hemolyzu vzorku, avsak
laboratof nasledné nikoli nebo naopak, systém HemCheck
hemolyzu nedetekoval, zatimco laborator hlasila problém
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s analyzou pro zjevnou hemolyzu. Nasim zavérem je tedy
zkusenost, ze systém detekce hemolyzy v krevnich odbé-
rech HemCheck prokazal nedostatecnou spolehlivost pro
pfinos v klinické praci na naSem oddéleni.

B INFEKCNi ENDOKARDITIDA
Z POHLEDU SESTRY*

Cechova Z, Gattringerova L

Kardiologicka jednotka intenzivni péce, Fakultni
nemocnice Plzen, Plzeri-Lochotin

Zajimavé pripady

Infekéni endokarditida jako onemocnéni, které se v Evro-
pé vyskytuje s cetnosti cca 13,8 pfipadu na 100 000 oby-
vatel, zUstava zdvaznym zdravotnickym problémem. Pres
vsechny pokroky v diagnostice i v 1é¢bé zlstava jeji mor-
talita vysoka.

Osetrovatelska péce u pacienta s infekéni endokarditidou
ma mnoho hledisek. V prvni fadé se predevsim v ambulant-
ni sfére jedna ve spolupraci s |ékafem o vyhledavani a edu-
kovani pacientd, ktefi vzhledem ke svému chronickému sr-
decnimu onemocnéni jsou ve zvyseném riziku onemocnéni
infek¢ni endokarditidou a ktefi maji podstoupit z hlediska
vzniku endokarditidy rizikovy zdravotnicky vykon.
Neméné dulezitd je odetfovatelska péce o hospitalizova-
né pacienty s endokarditidou, at jiz na intenzivnim, nebo
na standardnim l0zku. Infek¢ni endokarditida ve vétsiné
pfipadu pro pacienta znamena dlouhy pobyt v nemocnici,
intravendzni antibiotickou Iécbu, riziko vzniku komplika-
c¢i danych bud samotnou endokarditidou, nebo dlouhym
pobytem v nemocni¢nim prostfedi a vlastnimi komorbi-
ditami pacienta. Z tohoto dlvodu je role sestry nezastu-
pitelnd v kvalitni a empatické komunikaci s pacientem
a jeho blizkymi, ve spoluprdci na monitoraci stavu pacien-
ta a laboratornich nalez( véetné monitorace u¢inku ATB
Ié¢by, ve véasném odhalovani komplikaci.

V nasem sdéleni shrnujeme nas pohled na roli sestry v péci
o pacienta s infek¢ni endokarditidou s prihlédnutim k ne-
davno vydané aktualizované verzi doporucenych postupt
pro infek¢ni endokarditidu Evropské kardiologické spo-
le¢nosti.

B ZEFEKTIVNENI KOMUNIKACE S PACIENTY
S TRACHEOSTOMICKOU KANYLOU*

Cervenkova L

Koronarni jednotka, VFN v Praze, Praha 2
Zajimavé pfipady

Predndska se zaméfuje na alternativni a augmentativni
metody u pacientt se zajisténymi dychacimi cestami — tra-
cheostomii. Pfedstavime vdm metody pouZzivané na nasi ko-
ronarni jednotce, které byly vytvoreny pro potieby daného
oddéleni, pomahaji zefektivnit komunikaci mezi pacientem,
personalem a rodinou. Nejcastéji vyuzivdme komunikac¢ni
tabulky, které jsou sestaveny z jednoduchych piktogramd.

B SLEDOVANI KOMPLIKACI U LEVOSTRANNE
MECHANICKE PODPORY IMPELLA*

Gabriskova M', Proskova M?, Kriiger A?

" Akutni kardiologie, NNH, Praha; 2 KJ, NNH, Praha
Mechanické podpory obéhu

Uvod: V poslednich letech roste pocet pacientd, ktefi maji
zavedené kratkodobé mechanické podpory obéhu. Levo-
stranné podpory pouzivdme u nemocnych s kardiogen-
nim Sokem pfi tézké dysfunkci levé komory, pfi rizikové
koronarni intervenci nebo pfri katetriza¢ni ablaci komoro-
vé tachykardie u rizikovych nemocnych.

Soubor a metodika: Na nasem pracovisti jsme sledovali
vyskyt komplikaci u nemocnych s levostrannou mechanic-
kou podporou srdce. Nemocni méli zavedenou mecha-
nickou podporu Impella CP nebo Impella 5.0 (Abiomed,
Massachusetts, USA). Sledovali jsme krvaceni s nutnosti
krevnich prevodd, lokalni a jiné komplikace.

Vysledky: Vsichni pacienti v naSem souboru byli hemo-
dynamicky monitorovani, v pfipadé kardiogenniho Soku
byl srde¢ni vydej méfen invazivné plicnicovym katétrem.
V pravidelnych intervalech byl hodnocen stav vnitfniho
prostredi, krevni obraz a kompletni koagula¢ni parametry.
Vsichni nemocni byli monitorovani tkafiovou oxymetrii.
Zavér: Levostrannd mechanickd podpora umoznuje pro-
vadeéni rizikovych korondrnich intervenci a bezpecnou
ablaci hemodynamicky vyznamnych komorovych arytmii
u rizikovych nemocnych. Mlzeme tak preklenout i tak
zavazny stav jako kardiogenni Sok. Komplexni péce o pa-
cienty pomahd predchazet komplikacim, které mohou
byt s témito vykony spojeny.

B NEOBVYKLA PRICINA PLICNIHO EDEMU
U SPORTOVKYNE STREDNIHO VEKU

Gottwaldova K', Bulickova M?, Houra M’

" Interna, Oblastni nemocnice Kolin, Kolin;
2 Télovychovné lékarstvi, Oblastni nemocnice Kolin,
Kolin
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Zajimavé pripady

Prezentujeme pfipad 47leté Zeny, trénované amatérské
sportovkyné, ktera byla hospitalizovana pro akutni plicni
edém vznikly v plavecké casti triatlonového zavodu. Na
zakladé anamnézy, klinického obrazu a provedenych vy-
Setfeni byl stav uzavren jako plavanim indukovany plicni
edém. Vlivem pUsobeni faktor( prostfedi a fyzické zatéze
dochazi k redistribuci krevniho prdtoku do hrudniku, ke
zvyseni tlaku v plicnich cévach a naslednému vzniku plic-
niho edému. Jedna se o akutni potencidlné Zivot ohro-
zujici stav, kdy pri v¢asné diagnostice a adekvatni terapii
dochazi k rychlému Ustupu symptomd. Cilem naseho sdé-
leni je zvy3eni informovanosti odborné verejnosti o této
relativné vzacné diagndze.

B CESTA K TRANSPLANTACI*
Hajkova L, Kresta F
IKK - Koronarni jednotka, FNB, Brno
Zajimavé pripady

Kazuistika popisuje pFipad Sedesatipétiletého pacienta
s vyznamnym nalezem na tfech korondrnich tepnach,
u kterého byl indikovan kardiochirurgicky vykon.

Stav pacienta byl komplikovan epizodami malignich aryt-
mii. Progredujici stav vyZzadoval akutni feseni. Koronarni
intervence byla provedena za mechanické podpory sr-
de¢niho obéhu. Pacienttv stav byl nadale vazny a kom-
plikovany komorovymi arytmiemi. Byla provedena fada
lécebnych opatrfeni vedoucich ke stabilizaci stavu pa-
cienta. Pacient byl umistén na seznam ¢ekatell transplan-
tace srdce a po nékolika dnech byla provedena samotna
transplantace.

B EXTRAKORPORALNIi MEMBRANOVA
OXYGENACE V LECBE SOKU
KOMBINOVANE ETIOLOGIE NA PODKLADE
TEZKE STENOZY NA TRIKUSPIDALNI
BIOPROTEZE U PACIENTKY S INFEKCNI
ENDOKARDITIDOU

Hnat T, Alan D', Vejvoda J!, Pollert L2, Mosna F?,
Burkert J3, Ostadal P*

'Kardiologicka klinika 2. LF UK a FN Motol, Fakultni
nemocnice v Motole, Praha; ? Klinika anesteziologie,
resuscitace a intenzivni mediciny 2. LF UK a FN
Motol, Fakultni nemocnice v Motole, Praha; ? Klinika
kardiovaskularni chirurgie 2. LF UK a FN Motol,
Fakultni nemocnice v Motole, Praha; * Prague

Mechanické podpory obéhu

Prezentujeme kazuistiku 24leté pacientky s anamnézou
intravenézniho abuzu drog, jiz po nadhradé trikuspidalni

chlopné bioprotézou, kterd byla prelozena na nase pra-
covisté pro progredujici obéhovou nestabilitu pfi recidivé
infekéni endokarditidy.

Echokardiografické vysetfeni nalezlo velkou vegetaci
prakticky obturujici bioprotézu, zpusobujici tézkou tri-
kuspidalni stendézu s gradientem az 28/16 mm Hg, s ex-
trémni dilataci pravé siné (trikuspidalni regurgitace byla
jen mald). Odebrané hemokultury prokazaly dobfe citlivy
kmen S. aureus, laboratorné byla pfitomnad elevace zanét-
livych parametrl spojena s projevy soku, multiorganové-
ho selhani s pancytopenii, koagulopatii, akutnim renal-
nim a jaternim selhanim.

Na indika¢nim seminéfi (heart team) byl vzhledem k celko-
vému stavu a extrémnimu periopera¢nimu riziku inicialné
zvolen konzervativni postup. | na maximalni terapii, zahr-
nujici vysoké davky vazopresort a antibiotika, vSak rychle
dochdzi k vyraznému zhorSovani obéhového selhani, proto
byla jako ultimum refugium zavedena venoarteridlni ex-
trakorporalni membranova oxygenace (VA-ECMO) s cilem
obéhové pacientku stabilizovat a pfipravit k definitivnimu
chirurgickému reseni (bridge to operation).

Na VA-ECMO doslo k postupnému zlepsovani orgdno-
vych funkci, normalizaci laktatemie, krvetvorby i koagu-
lopatie, trvad vsak tézka obstrukce trikuspiddlni chlopné
i nadéle vedouci k nizkému nativnimu srde¢nimu vydeji.
Po dalsi pfipravé byla pacientka akceptovana k operaci,
béhem které byla provedena excize puvodni nahrady,
tkariovy débridement a implantace nové bioprotézy. VA-
-ECMO bylo peropera¢né odpojeno, pacientka byla dale
bez potfeby mechanické obéhové podpory.

Dalsi prabéh hospitalizace byl komplikovdn suchou gan-
grénou aker dolnich koncetin s nutnosti bilateralni ampu-
tace v bércich, po prolongované ATB terapii a intenzivni
rehabilitaci byla pacientka propusténa do domaciho pro-
stredi.
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B VZACNE KOMPLIKACE PO TEVAR BEHEM
SLUZBY NA JIP

Holub J, Prochazka P

Il. interni klinika, Vseobecna fakultni nemocnice
v Praze, Praha

Zajimavé pripady

Endovaskularni odetfeni hrudni aorty (TEVAR) je léc¢ebna
modalita, ktera se dostala dramaticky do popfedi jako
terapie volby pfi onemocnénich hrudni aorty, a to prede-
vsim pro svou dostupnost, relativni jednoduchost v apli-
kaci a moznost volby u pacientd, ktefi nejsou schopni pro
komorbidity a pripadné celkovy stav podstoupit chirurgic-
kou lécbu. Nicméné i tato lécebna modalita je zatizena
komplikacemi, které se mohou vyskytnout kdykoliv v prua-
béhu péce o pacienta.

Cilem sdéleni je upozornit na relativné méné casto se
vyskytujici komplikace — v podobé akutné vzniklé misni
ischemie ihned po odeznéni analgosedace a dale masivni-
ho krvaceni pfi rozvijejici se diseminované intravaskularni
koagulaci v pribéhu observace. Misni poranéni je hlavni
komplikaci po komplexnim oSetfeni aneurysmatu, ktera
dramaticky ovliviiuje kvalitu Zivota pacienta i presto, Ze
bylo dosazeno technického Uspéchu. Riziko vzniku misni
ischemie spociva predevsim v celkové délce a umistnéni
stentgraftu pfi nerespektovani cévniho zasobeni michy
a prUbéhu kolateralniho fecisté. Zvratu neurologickych
pfiznakd misni ischemie Ize dostahnout farmakologic-
kym zvysenim systémového krevniho tlaku a okamzitym
zahajenim drenaze mozkomisniho moku. Krvéceni z gas-
trointestindIniho a urogenitalniho traktu s rozvojem di-
seminované intravaskularni koagulace je taktéz vzacnou
komplikaci TEVAR. V soucasnosti se jedna o téma, které
je méalo prostudované a existuje pouze nékolik klinickych
pfipadu, které se vénuji DIC pro vznikly endoleak a kon-
zumpci pfi trombotizaci vaku aneurysmatu. Otazkou zG-
stdva, zda existuje spojitost mezi rozvojem DIC v dusledku
misniho poskozeni.

B ELEKTRICKA IMPEDANCNi TOMOGRAFIE
PLIC Z POHLEDU SESTRY*

Homolova B, Kriiger A, Svenkova K

Kardiocentrum, Nemocnice Na Homolce, Praha
Varia

Uvod: Elektrickd impedanéni tomografie plic (EIT) pred-
stavuje metodu pro neinvazivni a kontinualni monitoro-
vani plicni mechaniky a funkce bez nutnosti radiacni ex-
pozice pacienta.

Metody: Na naSem pracovisti vyuzivdme systém Enlight
1800 (TIMPEL, Eindhoven, Nizozemsko) ke kontinudlnimu
sledovani plicni ventilace u vybranych pacientl s obé-
hovou nestabilitou, ktefi jsou na umélé plicni ventilaci
(UPV). Pomoci 32 periferné umisténych elektrod a vyso-
kofrekvencniho vzorkovani (50 cykll za sekundu) jsou
analyzovany zmény v elektrické impedanci plic, jez umoz-

Auji prabéznou optimalizaci a pfizplsobeni ventilacnich
parametrd podle individudlnich potieb pacientd.
Vysledky: S pouzitim EIT jsme byli schopni nepfetrzité
a s vysokym rozlisenim sledovat ventilaci a detekovat re-
gionalni odchylky v distribuci vzduchu v plicich. To nam
umoznilo provadét rychlé uUpravy v parametrech UPV,
coz vedlo k optimalizaci plicniho managementu. Navic
schopnost EIT identifikovat asymetrie v perfuzi umoznila
detekci komplikaci, jako je napfiklad plicni embolie, coz
rozsifuje vyuziti této technologie v akutni kardiologii.
Zavér: EIT predstavuje inovativni metodu umoznujici ze-
fektivnéni péce a minimalizaci potencidlnich rizik spoje-
nych s ventila¢ni terapii. Tato technologie nabizi zna¢ny
potencidl pro v¢asnou detekci a reakci na patofyziolo-
gické zmény v plicnich funkcich, a vyznamné tak pfispiva
k optimalizaci Iécby a zvySovani standardd akutni kardio-
logické péce.

B ATYPICKA PRICINA NEMOCNICNI NAHLE
ZASTAVY OBEHU

Kala P, Hnat T, Ostadal P

Kardiologicka klinika, 2. LF UK a FN Motol, Praha
Srdecni zastava

Kazuistika: 66lety pacient po Tx plic hospitalizovany pro
rejekci stépu. V den planované dimise vytazen dialyzacni
katétr z VJI, kratce po posazeni k jidlu nalezen v bezvédo-
mi, zahdjena KPR, na EKG PEA, ROSC do tfi minut, klinicky
stabilni, polosed k vysetfeni, nasledovan desaturaci, bo-
lestmi na hrudi, EKG obrazem globalni ischemie, coz ode-
znélo v poloze na zadech, na oxygenoterapii normosatu-
race. Bedside echokardiografie, dobra systolickad funkce,
nedilatovand LK, bez lokal. poruchy kinetiky, mirna dila-
tace PK celé vypInéné v.s. vzduchovymi bublinami, v¢. PS,
DDZ nedilatovana, kolabujici, bez bublinek.

Provedena sutura podkozi a kize po dialyza¢nim katét-
ru, naloZzena drobna komprese, zahdjena oxygenoterapie
HFNO a doplnéna akutni CTAG plicnice, kde jen drob-
na segmentdlni (v.s. vzduchovd) embolizace. Po navratu
z CT echokardiografie jiz bez bublin v PK a PS, pacient
pfi védomi, na HFNO stabilni. Propustén po 3 dnech bez
vyznamného neurologického deficitu.

Zavér a diskuse: Vzduchova Zilni embolizace je potenci-
alné zavazna komplikace CZK, potencovano stavy redu-
kujicimi centrdlni zZilni tlak. Echokardiografie mlze di-
ferencialné diagnosticky rychle detekovat intrakardidlni
vzduchové bubliny a zndmky akutniho pretizeni pravé
komory.

Terapie zahrnuje kromé zamezeni dalSimu pfisunu vzdu-
chu intravaskuldrné a zakladnich postupl zajisténi pra-
chodnosti dychacich cest, ventilace a stabilizace obéhu,
ddraz na polohovani pacienta, objemovou terapii. Vyso-
ka inspira¢ni frakce O, urychluje resorpci intravaskular-
nich vzduchovych bublin zvy3enim parcialniho tlaku O,
a snizenim parcialniho tlaku dusiku, coz vede k rychlejsi
difuzi dusiku ze vzduchovych bublin, a tim k jejich zmen-
$eni a snadnéjsi resorpci. V raritnich zavaznych pripadech
nereagujicich na vyse uvedené postupy je mozné vyuziti
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hyperbarické komory. Prognéza zavisi na mnozZstvi em-
bolizovaného vzduchu, komorbiditach pacienta a celko-
vé zavaznosti stavu, u pacientt s indikaci k hyperbaric-
ké oxygenoterapii byla popsdna hospitaliza¢ni mortalita
12-30 %.

B OSETROVATELSKA PECE U PACIENTA
S KARDIOGENNIM SOKEM LECENEHO
SEKVENCNE POMOCI VA-ECMO, IMPELLA-
-CP, IMPELLA 5.5 A KOMBINOVANE
TRANSPLANTACE SRDCE A LEDVINY*

Koblih M, Sramko M
Oddéleni akutni kardiologie, IKEM, PRAHA
Mechanické podpory obéhu

Cilem tohoto sdéleni je pomoci kazuistiky popsat osetro-
vatelskou péci u pacienta s kardiogennim Sokem lécené-
ho béhem hospitalizace pomoci tfi typtd mechanickych
srde¢nich podpor: VA-ECMO, Impella-CP a Impella 5.5.
Jedna se o 35letého muze bez predchozi kardiologické
anamnézy, s CHRI na peritonealni dialyze po |é¢bé my-
elodysplastického syndromu v détstvi. Na nasi kliniku
byl pfivezen RZP pro obraz STEMI predni stény s typic-
kou bolesti na hrudi trvajici deset hodin. SKG prokazala
uzavér kmene levé véncité tepny. Béhem vysetieni doslo
k rozvoji refrakterni fibrilace komor s nutnosti KPR. Za
probihajici KPR (celkem 30 minut) provedena PCl RIA/
RC a implantace VA-ECMO, po které doslo k obnové sta-
bilniho sinusového rytmu. Nasledné vzhledem k tézké
poruse funkce levé komory srde¢ni a znamkam plicniho
edému provedena implantace Impella CP s dobrym efek-
tem. U pacienta doslo casné k obnové dobrého védo-
mi, do 24 h byl Uspésné extubovan. Za dalsich 24 h byla
provedena explantace VA-ECMO a ponechana podpora
obéhu pomoci Impella CP souc¢asné s provadénim CVVHD
a pozdéji SLED. Vzhledem k predpoklddané nutnosti
prolongované podpory obéhu byla paty den provedena
vyména Impelly-CP za chirurgicky implantovanou Impel-
lu 5.5. Tento typ podpory umoznil rehabilitaci a prove-
deni nezbytnych vysetfeni jako kandidata T, srdce a led-
viny. Vzhledem k poskozeni myokardu nedoslo ani po 25
dnech Iécby ke zlepseni srde¢ni funkce a u pacienta byla
indikovéana kombinovand Tx srdce a ledviny. Transplan-
tace probéhla 35. den hospitalizace. Od transplantace
trva dobrd funkce $tépu srdce i ledviny a dalsi prbéh byl
nekomplikovany. Lé¢ba pomoci viech tfi perkutdnnich
srde¢nich podpor méla osetfovatelska specifika tykajici
se monitorace, polohovéni a rehabilitace, laboratornich
vysetifeni a zplsobu odstranéni podpor.

B VYSTUPY GENETICKEHO VYSETRENI
JEDINCU PREZIVSICH NEISCHEMICKOU
SRDECNIi ZASTAVU (CARDIAC ARREST
SURVIVORS), PILOTNI CESKA STUDIE

Krebsova A", Votypka P?, Peldova P?, Segetova M',
Haskova J', Tavacova T3, Kutilkova E*, Janousek J,
Kautzner J', Macek Jr. M?

" Kardiologie, IKEM, Praha; 2 UBLG, FN Motol,

Praha; ? DKC, 2. LF UK, FN Motol, Praha; * Klinika

kardiologie, Centrum dédic¢nych kardiovaskularnich

onemocnéni, IKEM, Praha,; > DKC, FN Motol, Praha
Srdecni zastava

Cil: Urceni pficiny neischemické srdecni zastavy u repre-
zentativni kohorty jedincl po obéhové zastavé (CAS).
Soubor a metodika: Mezi roky 2015-2023 bylo vysetre-
no 209 pfipadl CAS, byla provedena klinicko-geneticka
konzultace, molekuldrné genetické vysetieni a doplné-
na neinvazivni kardiologickd vysetfeni.

Vysledky: Bylo vySetfeno 129 muzd a 80 Zen, prdmér-
ného véku 37 x 12 let. Jako pficina srde¢ni zastavy byla
na indikujicim pracovisti uréena klinickd diagnéza idi-
opatické fibrilace komor (iVF) u 127/209, arytmogenni
kardiomyopatie pravé komory (ARVC) u 11/209, hyper-
trofické kardiomyopatie (HCM) u 3/209, jinych forem
kardiomyopatie u 25/209, arytmického syndromu (LQT,
BrS, CPVT) u 33/209 pfipadd a arytmogenniho prolapsu
mitralni chlopné (AMVP) u 8/209 pripadl. Molekularné
genetické vysetfeni odhalilo jistou dédi¢nou pfic¢inu (P/
LP DNA variantu) u 55/209 (26 %) pripadl. Nejvyssi za-
chyt P/LP varianty byl u diagnézy ARVC (73 %), naopak
nejnizsi zachyt u klinické diagnézy dilatacni kardiomyo-
patie. Geneticka stratifikace urcila diagnézu v kohorté
iVF v 21 % a upravila klinickou diagndzu jinde prede-
vsim ve smyslu skryté arytmogenni kardiomyopatie.
Souhrn: VétSina pfipadd neischemické srdecni zasta-
vy je klinicky nejasné etiologie (iVF), HCM je minimalné
zastoupena (3/209, po genetické stratifikaci 4/209). Kar-
diogenetické vysetreni stanovi pficinu srdecni zastavy az
v jedné ctvrtiné viech pfipadd, a to predevsim dg. skryté
kardiomyopatie bez rozvinutych morfologickych zmén
(gen PKP2 12/209). Nasleduji dalsi maligni diagnézy LQT2
(9/209), LQT3 (7/209) a CPVT (5/209). Vysledky jsou zasad-
ni pro individualizaci pé¢e o CAS a primarni prevenci na-
hlé smrti u pfibuznych.

Financovano: Podporeno Islandem, Lichtenstejnskem
a Norskem prostrednictvim Fondi EHP reg. ¢.: ZD- ZDO-
VA2-001, (Program EXCELES, Ccislo projektu: LX22N-
PO5104) - Financovano Evropskou unii — Next Generation
EU.

B KRATKODOBE MECHANICKE SRDECNI
PODPORY VE FN BRNO*
Krejéi P
Korondrni jednotka, FN Brno, Brno
Mechanické podpory obéhu

Predstaveni kratkodobych mechanickych srdec¢nich pod-
por pouzivanych na Korondrni jednotce a Klinice détské
anesteziologie a resuscitace ve FN Brno.
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Indikace, pfi kterych podpory pouzivdme, jejich mechani-
smus ucinku a nejcasté;jsi komplikace, s nimiz se setkava-
me, i jak je FeSime.

IABP pouzivand ke snizeni srde¢ni zatéze, zvyseni pfisunu
zivin k srde¢nimu svalu a sniZzeni spotfeby kysliku myo-
kardem.

V-A ECMO umoznuji stabilizaci a 1é¢bu nemocnych v téz-
kém kardiorespira¢nim selhdni. Impella CP slouzi ke stabi-
lizaci hemodynamické situace pacienta.

B IMPEDANCNIi TOMOGRAFIE
U NEMOCNYCH PO OBEHOVE ZASTAVE

Kriiger A", Janotka M’, Naar J, Vondrakova D?,
Ostadal P?, Neuzil P

" Kardiovaskuldrni centrum, Kardiologické oddéleni,

Nemocnice Na Homolce, Praha; ? Kardiovaskuldrni

centrum, Kardiologické oddéleni, FN Motol, Praha
Srdecni zastava

Uvod: V poslednich letech stoupa pocet nemocnych, ktefi
jsou po prolongované resuscitaci ¢i pfimo v obéhové za-
stavé transportovani do zdravotnickych zafizeni. Casto
se setkdvame s poresuscitatnim syndromem a s trauma-
ty hrudniku po dlouhé zevni srde¢ni masazi. Elektricka
impedancni tomografie (EIT) je neinvazivni metoda kon-
tinualniho monitorovani plicnich parametrd, kterd umoz-
fuje optimalizaci ventilace bez nutnosti dalsi radia¢ni ex-
pozice nemocného.

Soubor a metodika: Analyzovali jsme soubor osmi ne-
mocnych po obéhové zastavé s cetnymi frakturami zeber,
u kterych jsme optimalizovali ventilacni parametry na
podkladé EIT systémem Enlight 1800 (TIMPEL, Eindhoven,
Nizozemsko). U nemocnych jsme v pravidelnych intervalech
posuzovali zmény v hodnotach ventila¢nich parametrd,
distribuce plicni ventilace a zmény hodnoty PEEP (positive
end-expiratory pressure) a dale posuzovali délku ventila-
ce. Na podkladé zmérenych hodnot jsme optimalizovali
ventila¢ni parametry nebo indikovali bronchoskopii.

Vysledky: Primérny vék v nasem souboru byl 58 let
(37-75 let). Vsichni nemocni byli v celkové analgoseda-
ci. U nemocnych, ktefi byli monitorovani systémem EIT,
doslo k signifikantni zméné hodnoty PEEP (-2,1 + 3,4 cm
H,0 vs. 0,7 £ 2,1 cm H,O; p < 0,05) a zméné inspira¢niho
tlaku Ppeak (2,9 = 3,1 cm H,O vs. 3,4 £ 2,8 cm H,0; p <
0,05). Nepozorovali signifikantni rozdil v délce ventilace
u nemocnych se systémem EIT.

Zavér: Metoda elektrické impedanéni tomografie umoz-
fuje minimalizovat rizika spojena s ventilaci nemocnych.
Bez nutnosti radiacni expozice mizeme optimalizovat
nastaveni ventila¢nich parametrd, a tim zvysovat standar-
dy péce o kriticky nemocné pacienty.

B TAKOTSUBO SYNDROM: JE OXIDACNI
STRES NEZBYTNY PRO AKUTNIi ATAKU?
NEPRIME DUKAZY SVEDCi O GLOBALNIM
DOPADU NA METABOLISMUS, ORGANELY
A MYOKARD

Manousek J', Hlasensky J', Parenica J!, Pavkova
Goldbergova M?, Kala P!

" Interni kardiologicka klinika, FN Brno, Brno;
2 Jstav patologické fyziologie, LF MUNI, Brno
Akutni koronarni syndromy

Neprimé dikazy v prehledovych clancich i kazuistikach
o takotsubo syndromu (TTS) ukazuji, Ze pfitomnost / zvy-
$end intenzita oxidacniho stresu (OS) muze byt spole¢nym
rysem akutnich atak jiz v preakutnim stadiu. Zdroje OS,
které jsme rozdélili na exogenni (faktory prostiedi v¢etné
farmakologickych a toxickych) a endogenni (katechola-
miny, komorbidity), se mohou vzajemné kombinovat. OS
je spojovan s patologiemi reprezentujicimi komorbidity
a spoustéce TTS. Hlavnim zdrojem (elektronl) OS jsou
mitochondrie. NaSe analyza farmakoterapie souvisejici
s akutnim TTS ukazuje fadu interakci (predevsim cytosta-
tik a glukokortikoidd) s mitochondridlnim cytochromem
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P450 i dalsimi enzymy dulezitymi pro OS. Nejdiskutova-
néjsim mechanismem u TTS je efekt katecholaminl na
myokard; jejich metabolicky efekt vSak byl donedavna
opomijen. V poslednich letech pfibyly prace o metabolic-
kych zménach u TTS. Existuji dikazy o interferenci mezi
OS, ucinky katecholaminl (vcetné jejich oxidovanych fo-
rem — tzv. aminochromU), metabolickymi procesy a an-
tioxida¢ni ochranou. Ofenziva OS muize vést k rychlému
vycerpdani antioxida¢ni ochrany véetné systému homocys-
tein-methionin, jehoz aktivita s vékem klesa. Dochazi k al-
teraci funkce efektorovych subceluldrnich struktur (mito-
chondrie, sarko-/endoplazmatické retikulum) se zménami
bunécné energetiky, intraceluldrniho obratu vapniku
s narusenim bunécné funkce kardiomyocytd, ev. neuront
(neuromyokardidlni interference). Na orgadnové urovni
(nervovy systém a srdce) mUze dojit k neurokardiogenni-
mu omraceni. Intenzivni OS mlze pro akutni ataku TTS
predstavovat ,conditio sine qua non”. Tento nazor by
mél byt potvrzen biochemickymi zménami v dobé akutni
ataky ¢i experimentdlné. TTS je zfejmé slozité;jsi patologii,
nez se zatim zda.

Podporfeno MZ CR — RVO (FNBr,65269705).

B TESTOVANI VAZOREAKTIVITY
KORONARNICH TEPEN POMOCI
ACETYLCHOLINU - PILOTNI PROJEKT

Moravcova H', Rezek M?, Hlinomaz O3

1. IKAK, FN USA Brno, LF MU, Brno; ? 1. IKAK, FN

USA Brno, ICRC, Brno; 3 ICRC - LF MU
Varia

Uvod: Spasmy koronérnich tepen mohou byt jednou
z moznych pfic¢in akutnich i chronickych koronarnich
syndromu. Jsou spojeny i se vznikem zavaznych arytmii
a nahlé srdecni smrti. Testovani pomoci intrakoronarni-
ho podani acetylcholinu je jednou z doporucenych metod
k potvrzeni korondrnich spasm0. Doposud viak nebyla
tato metoda v Ceské republice rutinné dostupna.

Cil: Cilem nasi pilotni studie bylo zavést testovani pomoci
acetylcholinu do klinické praxe, zhodnotit bezpec¢nost po-
dani a pripadné nezadouci ucinky.

Metodika: Pacienty jsme vysetfovali pomoci jednotného
protokolu, ktery spocival v postupném podani acetylcho-
linu ve zvysujici se davce nejprve do levé koronarni tep-
ny a v pripadé negativniho vysledku nasledné do pravé
koronarni tepny. EKG bylo rutinné nata¢eno na zacatku
a konci procedury a po kazdém podani jakéhokoli Iéciva
do koronarni tepny ¢i vzniku bolesti na hrudi.

Vysledky: Vysetfili jsme 25 pacientd. Dalsi ndbor byl za-
staven pro vypadek dodavky acetylcholinu. Indikace k vy-
Setfeni byly: klinické podezieni na vazospastickou anginu
s pfedchozim negativnim koronarogramem (76 %), pa-
cienti s infarktem myokardu bez obstrukce koronarnich
tepen (16 %) a prezivsi po mimonemocnicni srdecni zasta-
vé ¢i fibrilaci komor (8 %). V prubéhu testu nedoslo u ni-
koho ke klinicky vyznamnym nezadoucim ucinkam, které
by vedly k jeho preruseni. Nejcastéjsi nezddouci ucinky
byly arytmické, zejména bradykardie pfechodného cha-

rakteru (44 %). Test byl pozitivni v 56 % pfipadd — z toho
57 % difuzni spasmus, 29 % mikrovaskuldrni dysfunkce,
14 % multifokalni spasmus.

Zavér: Testovani vazoreaktivity koronarnich tepen po-
moci acetylcholinu je v naSich podminkach proveditelnou
metodou, kterd se, dle nami ziskanych prvnich zkusenos-
ti, ukazala jako relativné bezpecnd, bez vyznamnych ne-
zadoucich ucinkl. Béhem nasi pilotni studie mélo 56 %
pacientl pozitivni vysledek.

B MASIVNI PLICNi EMBOLIE ANEB KONEC
JEDNE KORONARNI LEGENDY*

Navratilova M, Malik J, Horalkova E

Korondrni jednotka, lll. interni klinika, VFN, Praha
Srdecni zastava

Plicni embolie je Zivot ohroZujici stav a relativné casto se
vyskytujici onemocnéni s mortalitou, ktera je nezanedba-
telnd a neprdvem podceriovana. U vétsiny pacientd po-
stacuje antikoagulacni [écba za hospitalizace na monito-
rovaném l0zku, u &asti viak hrozi obstrukéni Sok a zastava
obéhu. Pokud je adekvatni monitorace a lécba vcas zahé-
jena, byva dostate¢né ucinna. Sebemensi pfiznaky nelze
podceriovat a je tfeba vcas vyhledat odbornou pomoc. Ve
sdéleni bude poukazano nejen na zavaznost daného one-
mocnéni, ale i na varovné a casto prehlizené signaly. Krat-
ka vzpominka bude také vénovana velice pozitivni osobé,
které se tato diagndza stala osudnou.

BE ECMO A TAVIV JEDNOM SEZENi - NENi TO
UZ PRILIS?
Novak M', Kala P?, Tomasek A3, Tretina M3, Sikora J,
Malik P3

" Koronarni jednotka, kardio-katetrizacni - rtg
laboratof, FNUSA, CKTCH Brno, LF MUNI, Brno;

2 Kardio-katetrizacni - rtg laborator, FN Brno

a CKTCH Brno; 3 Kardio-katetrizacni — rtg laborator,

CKTCH Brno
Mechanické podpory obéhu

Popisujeme kazuistiky dvou pacientd.

1) Muz, 73 let, s kritickou aortalni stenézou, jiz komplet-
né nachystany k TAVI. U pacienta doslo k velmi rychle
progredujicimu srde¢nimu selhani az do obrazu srdec¢ni
zastavy. Po 35 minutach KPR byl pfevezen na hybridni
sal k zavedeni VA-ECMO a ihned poté podstoupil TAVI.
Sledovani pacienta aktudlné deset mésica — pacient je
Zijici s potfebou dlouhodobé osetfovatelské péce.

2) Zena, 76 let, s kritickou aortalni stenézou a velmi téz-
kou dysfunkci levé komory srdec¢ni. Pacientce na kom-
binované farmakologické podpore obéhu bylo zave-
deno VA-ECMO a poté podstoupila TAVI. Dalsi prabéh
nekomplikovany, pacientka je aktualné ve velmi dob-
rém funkénim stavu.
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B RECIDIVA FULMINANTNI MYOKARDITIDY
PO NAKAZE VIREM SARS-COV-2 - KDYZ
JEDNA MECHANICKA PODPORA NESTACI

Ondras T, Pafenica J, Stasek J, Sujakova L, Zatoéil T,
Kanovsky J, Poloczek M, Bocek O, Jefabek P, Kala P

Interni kardiologicka klinika, FN Brno, Brno
Mechanické podpory obéhu

Uvod: Fulminantni myokarditida je zanétlivé onemocnéni
myokardu charakterizované progredujicim akutnim srde¢nim
selhanim vedoucim az ke kardiogennimu Soku a umrti. Infek-
ce virem SARS-CoV-2 je relativné castou pficinou myokardi-
tidy, fulminantni prdbéh onemocnéni je nastésti malo casty.
Recidiva fulminantni myokarditidy je popisovana raritné.
Metodika a vysledky: Kazuistickym sdélenim popisujeme
pfipad mladé Zeny, kterd prekonala fulminantni zanét sr-
decniho svalu v roce 2015. Pacientka byla odeslana na nase
oddéleni v listopadu 2022 s pfiznaky akutni myokarditidy
po ndkaze virem SARS-CoV-2. Navzdory inicidlni hemodyna-
mické stabilité a jen lehké systolické dysfunkci levé komory
stav nemocné rychle progreduje do kardiogenniho Soku. Pa-
cientce byla ¢asné zavedena kratkodoba mechanicka srdec-
ni podpora — mikroaxialni krevni pumpa (Impella CP). | pfes
jeji optimalni funkci a maximalni farmakoterapii dochazi
k dalsi progresi Soku, nemocna byla tentyz den napojena na
mimotélni membrdnovou oxygenaci (ECMO). Opakované
echokardiografické vysetreni ukazuje masivni otok srdecni-
ho svalu s minimalnim srde¢nim vydejem. Po ¢tyfech dnech
dochazi k postupné regresi otoku a zlepsovani systolické
funkce levé komory. Priibéh byl komplikovan refrakternim
selhdnim ledvin s nutnosti pouziti elimina¢nich metod. Po
normalizaci srde¢ni funkce byla po sedmi dnech ukoncena
Impella CP, den poté ECMO. K obnové renalnich funkci do-
$lo po 36 dnech. Pacientka byla po 46 dnech hospitalizace
propusténa v dobrém klinickém stavu.

Diabetes Prediabetes
Urea (mmol/l = SD) 7,2+3,9 6,2 %25
Kreat (umol/l + SD) 100,1 = 54,7 90,1 + 28,7
Gly-vstup (mmol/l + SD) 13,8 +5,6 9+2,7
Leu (x 10°+ SD) 12,6 +4,4 12,1 +4,6
Hb (g/l = SD) 137,6 = 18,5 140,5 + 15,8

hsTnT (ng/l + SD)
NT-proBNP (pg/ml + SD)

4664,7 +£8913,9

5370,4+7986,7 3709,2 + 5760

KM (umol/l + SD) 365,4 + 113,8 362 + 100,1
Gly-lacna (mmol/l £ SD) 15,9 + 6,2 94<+3
TAG (mmol/l = SD) 2,3+138 2+1,7
CRP (mg/l + SD) 66,5 + 88,15 51,1 £73,3
LVEDP (mm Hg + SD) 20,9 £ 8,5 19+7,6

EF LK (% =+ SD) 50,5+ 11,2 52,3+ 10,3

4 403 + 6 658,5

Zavér: Fulminantni myokarditida pfi infekci SARS-CoV-2
je potencialné smrtelné, ale vyléclitelné onemocnéni. Po-
uziti mechanickych podpor obéhu spole¢né s farmako-
logickou lécbou, peclivou prevenci viech moznych kom-
plikaci a podporou multiorganového selhani je stézejni
pro preklenuti tézkého kardiogenniho Soku. Sdéleni je
doprovazeno bohatou obrazovou dokumentaci.

B PREDIABETES U PACIENTU SE STEMI -
VYSKYT A CHARAKTERISTIKA POPULACE

Ondrus T', Pafenica J', Bouéek L2, Zubor M", Kala P’

"Interni kardiologicka klinika, FN Brno, Brno;
2 Oddéleni klinické biochemie, FN Brno, Brno

Akutni koronarni syndromy

Uvod: Prediabetes je metabolické onemocnéni charak-
terizované poruchou glukézové homeostdzy. Navzdory

Sine p' p? P’
57+23 < 0,001 < 0,001 < 0,001
87,3 + 35,6 0,11 < 0,001 0,05
8,2+26 < 0,001 < 0,001 < 0,001
11,8 £ 4,1 0,06 < 0,001 0,3
142,8 + 16,5 0,01 < 0,001 0,03
4043 + 5457,4 0,41 0,47 0,76
2980,2 + 4 699,7 0,11 < 0,001 0,05
335,3+95,3 0,65 < 0,001 < 0,001
8,4+29 < 0,001 < 0,001 < 0,001
1,9+1,3 < 0,001 < 0,001 0,07
42,3 + 64,7 < 0,001 < 0,001 < 0,001
19,1+7,4 0,85 0,06 0,11
52,3+ 10,1 0,9 0,01 0,03

p’ = diabetes vs. prediabetes; p?= diabetesvs. sine; p* = prediabetes vs. sine.

CRP — C-reaktivni protein; EF LK — ejekéni frakce levé komory; gly-lacnd — la¢na glykemie; gly-vstup — vstupni glykemie; Hb — he-
moglobin; hsTnT - vysoce senzitivni troponin; KM - kyselina mocova; kreat — kreatinin; Leu — leukocyty; LVEDP - end-diastolicky
tlak levé komory; NT-proBNP — N-terminalni fragment natriuretického propeptidu typu B; TAG - triacylglyceroly.
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mnozicim se ddkazdm o zvyseném riziku nejen kardiovas-
kuldrnich onemocnéni neni v soucasné dobé farmakolo-
gicka lécba prediabetu pausalné doporucovéana.

Cil prace: Urcit podil pacientt s prediabetem ve skupiné
pacientl se STEMI, popsat jejich charakteristiku a srovnat
je s populaci s diabetem a bez poruchy glukézového me-
tabolismu.

Metodika a vysledky: Soubor tvofi 2 258 konsekutivnich
pacientl pfijatych v letech 2012-2020 na nasi kliniku s ini-
cialni diagnézou STEMI. Podle hodnot glykovaného he-
moglobinu byli pacienti rozdéleni na skupinu s diabetem
(HbA, > 48 mmol/mol; N = 608, 26,9 %, @ HbA, =629 +
17,7 mmol/mol), s prediabetem (HbA, = 42-47,9 mmol/
mol; N = 408, 18,1%, @ HbA1c = 43,8 + 1,6 mmol/mol)
a skupinu sine poruchy glukézového metabolismu (HbA,
< 42 mmol/mol; N = 1 242, 55 %, @ HbA, = 37,01 £ 3,0
mmol/mol). U pacientt jsme srovnavali laboratorni hod-
noty, end-diastolicky tlak (LVEDP) a ejek¢ni frakci levé ko-
mory (EF LK). Vysledky ukazuje prehledné tabulka.
Zavér: Pacienti s prediabetem tvofi 18,1 % z pacientu se
STEMI pfijatych na nasi kliniku. Ve srovndni s pacienty
bez znamé poruchy glukézového metabolismu vykazova-
li pacienti s diabetem signifikantné vyssi hodnoty urey,
kyseliny mocové a CRP, naopak v hodnotach troponinu,
NT-proBNP, TAG, LVEDP a EF LK se tyto skupiny vyrazné
nelisily. Prognéza pacientt s prediabetem, véetné rizika
IM, PCI/CABG, CMP a mortality ve srovnani s diabetiky,
resp. s pacienty bez poruchy glukézového metabolismu
bude pfedmétem dalsi préce.

B PLAZMATICKY BILIRUBIN
A POLYMORFISMUS UGT1A1
JAKO MOZNE PROTEKTIVNI
FAKTORY PRI REFRAKTERNI
SRDECNIi ZASTAVE

Pudil J', Leni¢ek M2, Bélohlavek J', Smalcova J3,
Rob D', Dusik M?, Vitek L2

"ll. interni klinika - klinika kardiologie a angiologie,
Vseobecna fakultni nemocnice v Praze, Praha;
2 Ustav lékarské biochemie a laboratorni diagnostiky
VFN, VSeobecna fakultni nemocnice v Praze,
Praha; 2 Ill. interni klinika - klinika endokrinologie
a metabolismu, Vseobecna fakultni nemocnice
v Praze, Praha; * Il. interni klinika - klinika
kardiologie a angiologie, Vseobecné fakultni
nemocnice v Praze, Praha

Srde¢ni zastava

Uvod: Bilirubin je potentni scavanger reaktivnich kysliko-
vych radikald a jeho vy3si plazmatické koncentrace jsou
asociovany s nizsim rizikem kardiovaskularnich chorob
a malignich tumoru. PfestoZze v animalnich studiich byl
prokazan protektivni efekt zvysenych hodnot bilirubinu
pfi ischemicko-reperfuznim insultu, takova data u clové-
ka zcela chybéji. Naopak vyssi hodnota bilirubinu jakoZto
marker organového poskozeni figuruje jako nepfiznivy

prognosticky ukazatel napt. Soku. Nejcastéjsi pfirozenou
pfi¢inou zvySené hodnoty bilirubinu je snizena aktivita
UDP-glukuronyltransferdzy podminénd polymorfismy
v genu UGTTAT.

Metody: Retrospektivni analyza celkovych koncentra-
¢i bilirubinu (TB) pfi prijeti pacientd z databdaze studie
Prague-OHCA a geneticka analyza polymorfismd TATA
boxu v genu UGTTAT. Analyzu efektu snizené (< 5 pmol/l)
a zvydené (> 17 pymol/l) hodnoty bilirubinu a pfitomnosti
TA7TA7 homozygocie v genu UGTTAT na neurologicky
vysledny parametr pacient0.

Vysledky: Analyzovano celkem 186 pacientt s inicialni TB
pfi refrakterni srdecni zastavé, z nichZ u 86 bylo prove-
deno genetické vysetfeni. Pacienti s pfiznivym neurolo-
gickym vyslednym parametrem (CPC 1,2) vykazovali sig-
nifikantné vyssi TB pfi pfijeti oproti tém s CPC 3-5 - 13,5
pmol/l vs. 9,7 umol/l; p < 0,001. Nizky TB pfi prijeti (< 5
pmol/l) vykazoval RR nepfiznivého vysledného paramet-
ru 1,61 (95% Cl 1,44-1,81). Analyza UGT1AT neprokazu-
je protektivni vliv pfitomnosti TA7/TA7 homozygocie na
progndzu pacientd.

Diskuse: Prezentovana studie je prvni praci popisujici pro-
tektivni vliv vstupni elevace TB na progndézu pacientl se
zastavou obéhu, tento efekt se nezdd byt zpUsoben po-
lymorfismem v UGT1AT1. Zjisténi navazuje na data z pre-
klinickych praci na zvifecich modelech. Kontrast s funk-
ci bilirubinu jako negativniho prognostického markeru
v Sokovych stavech lze vysvétlit absenci jaterniho selhani
v prvnich desitkach minut srde¢ni zastavy.

B MALIGNI VAZOSPASMUS

JAKO PRICINA FIBRILACE KOMOR

U MLADEHO MUZE - CASE REPORT

S NEPRIZNIVYM KONCEM. MAME
PACIENTUM PODAVAT DLOUHODOBE
PUSOBICI NITRATY?

Rezek M', Moravcova H?, Sitar J?, Stipalova T4, Nagy A*

"I interni kardioangiologicka klinika, ICRC, Fakultni
nemocnice u svaté Anny, LF MU, Brno; 2 I. interni
kardioangiologicka klinika, Fakultni nemocnice

u svaté Anny, Brno, 3 I. interni kardioangiologicka
klinika, Fakultni nemocnice u svaté Anny, Brno;

1. interni kardioangiologicka klinika, FN u svaté
Anny, Brno

Zajimavé pripady

Prezentujeme kazuistiku 48letého muze pfijatého pro
resuscitaci pro fibrilaci komor. EKG z urgentniho pfijmu
ukazuje RBBB, echokardiografie srdce depresi funkce LK
s EF 30 % - pacient byl odeslan k urgentni koronaro-
grafii. Na véncitych tepnach nenalezen akutni uzavér ci
vyznamné stendzy. V dal$im pribéhu dokumentovana
dynamika troponinu T s nartstem na 3 500 pl/l a nasled-
ny pokles. Po KPR byl pfiznivy prabéh s casnou extubaci
a dobrym neurologickym stavem. U pacienta byla pro-
vedena magneticka rezonance a biopsie myokardu pro
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podezieni na akutni myokarditidu. Na magnetické rezo-
nanci byl vSak popsan nélez typicky pro probéhly akutni
infarkt myokardu, coz vedlo k opakovanému posouzeni
inicidlni koronarografie a pro diagnostické rozpaky byla
koronarografie opakovana. Pfi druhém vysetieni byl
prokazan vyznamny spontanni vazospasmus RIA a byla
tedy stanovena diagndza vazospastické anginy / infarktu
myokardu. Pacient byl od inicidlni pfihody po extubaci
stabilni. Kratce po druhé koronarografii doslo prekva-
pivé k akutnimu zhordeni jeho stavu s bolestmi na hrudi
a vyvojem elevaci ST na EKG v oblasti dolni stény, bez
reakce na nitraty. Proto byla provedena treti korona-
rografie, kde byl opét necekany nélez vyznamného az
kritického vazospasmu v povodi RIA, RC i ACD. Vsechny
tyto spasmy vymizely po opakovanych ddvkach nitratu
intrakoronarné. Byla nastavena farmakologicka lécba
s podavanim kalciového blokatoru a dlouhodobé puso-
biciho nitratu. U pacienta byla indikovdna implantace
ICD a ve stabilizovaném stavu byl propustén po deseti
dnech dom. Pfi prvni ambulantni kontrole za dva mé-
sice byl stav pfiznivy a v paméti ICD nebyly zachyceny
arytmie. Za dalsi dva mésice byl pacient pfijat pro akutni
bolest na hrudi do nemocnice v misté bydlisté a po velmi
kratkém pobytu na IGzku doslo k zastavé obéhu, refrak-
terni fibrilaci komor a i pres dlouhou resuscitaci pacient
zemfrel.

B KARDIOPULMONALNI RESUSCITACE
PACIENTA S LVAD NA LUZKOVEM
ODDELENI

Skokna T, Chaloupka A, Krejci J

I. IKAK, Fakultni nemocnice u sv. Anny, Brno
Mechanické podpory obéhu

Uvod: Dlouhodobd levokomorova srde¢ni podpora (left
ventricular assist device, LVAD) predstavuje etablovanou
pristrojovou terapii terminalniho srde¢niho selhani. Pocet
pacientd s témito pfistroji narlstd, pficemz péce ma sva
podstatna specifika. Jednou z ndrocnych situaci, ktera vy-
Zaduje specialni pFistup, je kardiopulmondlni resuscitace
u pacientd s LVAD.

Popis pfipadu: Prezentujeme kazuistiku 72letého pa-
cienta s implantovanym LVAD HeartMate 3 pro termi-
nalni srdecni selhani, ktery byl hospitalizovan pro infekci
mocovych cest a akutni rendlni selhdni. Pacient byl zalé-
¢en infuzni terapii, antibiotiky a jeho stav se stabilizoval.
V nocni sluzbé doslo k ndhlému zvukovému alarmu pum-
py LVAD, pacient byl nalezen v bezvédomi a bezdesi; byl
aktivovan resuscita¢ni tym a zahajena KPCR s kompresemi
hrudniku. Na monitoru byl pfitomen stimulovany rytmus
ICD. Nasledné byly ovéreny funkce pumpy — spravné pfi-
pojeni a funkce pumpy, na fidici jednotce byl detekovan
alarm nizkého pratoku. Pulsace inicidlné nebyly pfritom-
ny, stfedni arteridlni tlak (MAP) dopplerovskym mérenim
nedetekovatelny. V osmé minuté dochazi k ROSC, zachyt
perifernich pulsaci, nicméné zjisténa anisokorie. Na CT
mozku prakaz rozsahlého infaustniho mozkového krvé-
ceni, rozhodnuto o paliativni péci, pacient umira.

Diskuse: Mezi nejcastéjsi nekardidlni komplikace
LVAD patfi infekce, krvaceni a cévni mozkové pfiho-
dy. Pacienti s LVAD s kontinualnim tokem vyzaduji
antikoagula¢ni terapii warfarinem. Prevalence cév-
nich mozkovych pfihod u téchto pacientd se pohybuje
mezi 4-7 %. Klinicky scéndf pacienta s LVAD v bezvé-
domi bez pulsu patfi k nejkomplikovanéjsim, proto-
Zze pacient mUze mit adekvatni pratok, ackoliv pusobi
dojmem srde¢ni zastavy. Kardiopulmondlni resuscita-
ce pacientl s LVAD se tidi specifickymi doporuc¢enymi
postupy, které jsou déle diskutovany a srovnany s po-
stupem u naseho pacienta.

B KATETRIZACNI LECBA PLICNi EMBOLIE
Z POHLEDU SESTRY*

Starikova P', Koliskova K?, Kfizova M, Novotna $',
Simi¢kova A’

"Interni kardiologicka klinika, oddéleni JIF, Fakultni
nemocnice Brno, Brno; 2 Interni kardiologicka

klinika, oddéleni JIB. FN Brno, Brno
Varia

Plicni embolie je zdvazné onemocnéni zpusobené
ucpanim plicni tepny krevni srazeninou. Standardnim
zpUsobem |écby obéhové stabilnich pacientd je poda-
vani antikoagulacnich 1ékd, nejtézsi pripady jsou pak
vyhrazeny |é¢bé systémovou fibrinolyzou, kterd je ov-
Sem zatiZena rizikem krvaceni. Katetriza¢ni |é¢ba plicni
embolie je metoda, ktera se snazi pfi absenci zvyseného
rizika krvaceni zachovat rychlou reperfuzi plicniho feci-
$té. Na nasem pracovisti je pouzivdna zejména lokalni
trombolyza. Tato procedura zahrnuje podani fibrinoly-
tickych 1éka v delSim ¢asovém Useku a ve vyrazné niz-
Si ddvce pfimo do postizeného mista v plicnim recisti,
s cilem rozpustit srazeninu a obnovit normdlni krevni
obéh.

Indikace pro tento vykon zahrnuji pacienty s potvrzenou
pritomnosti plicni embolie CT angiografii, pritomnosti
pretizeni pravého srdce na echokardiografii a soucasné
klinickymi zndmkami hroziciho obstrukéniho Soku.
PrestoZe lokalni trombolyza mize byt Zivot zachrarujicim
postupem, existuji rizika a omezeni, ktera je tfeba brat
v uvahu. Jednim z hlavnich rizik jsou krvacivé projevy.
Proto je dulezité, aby lékari peclivé zvazili rizika a klady
vykonu s pfihlédnutim k aktudlnimu stavu pacienta.
Lokalni trombolyza v plicnim fecisti je ucinnou lécbou,
ktera vyZzaduje komplexni hodnoceni a monitoraci stavu
pacienta, tak aby se minimalizovala rizika a dosahlo opti-
malniho vysledku pro pacienty.

Béhem samotného postupu vseobecnd sestra aplikuje
trombolytickd a antikoagulac¢ni 1éciva pfimo do plicnich
tepen prostfednictvi trombolytickych katétrd zavedenych
pod skiaskopickou kontrolou. Jeji zodpovédnosti je sle-
dovat a zaznamenavat vitalni funkce pacienta, vcetné
srdecniho tepu, dychéni, krevniho tlaku, saturace krve
kyslikem a krvacivych projevd. Dulezité je i oSetfeni mista
vpichu (zpravidla v tfisle) k zabranéni lokalnich kompli-
kaci.
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B MUZE INICIALNi HODNOTA LAKTATU
A PH ODHADNOUT, ZDA BUDE PACIENT
PROFITOVAT Z VA-ECMO ? ZKUSENOSTI
S VA-ECMO NA INTERNi KARDIOLOGICKE
KLINICE FN BRNO

Stasek J, Ondras T, Sujakova L, Zato¢il T, Zubor M,
Krejci P, Kala P, Parenica J

Interni kardiologicka klinika, FN Brno, Brno

Mechanické podpory obéhu

Uvod: Mimoté&Ini podpora ob&hu ve formé venoarterialniho
ECMO (VA-ECMO) predstavuje klicovou organovou podpo-
ru u pacientd s nejtézsim stupném obéhového selhani, do-
volujici plné nahradit pacientlv krevni obéh. | pfes pokroky
v dané oblasti zUstava mortalita takto |écenych pacientu
vysoka. Klicova otazka spravné identifikace pacientd, ktefi
budou z podpory profitovat, zUstava nezodpovézena.
Vysledky: Od 1. 1. 2020 byla na Korondrni jednotce IKK
FN Brno zahdjena podpora ECMO celkem u 46 pacien-
ta. Ve viech pripadech se jednalo o periferni VA-ECMO.
U deviti pacienttd bylo ECMO pouZzito k periproceduralni
hemodynamické podpore pacientd podstupujicich plano-
vanou vysoce rizikovou PCl. U akutné napojenych 37 pa-
cientd byl nejcastéjSim ddvodem k zahajeni podpory
akutni infarkt myokardu komplikovany kardiogennim
sokem (N = 14), dale nemocni¢ni zastava obéhu (nejcas-
téji pfimo na angiolince, N = 6), mimonemocni¢ni zasta-
va obéhu (N = 6), kardiogenni Sok z jiné pficiny (N = 5),
fulminantni myokarditida (N = 2), arytmickd boure (N =
1), tézka hypotermie (N = 1), popdleninové trauma (N =
1), septicky ok pti covidu-19 (N = 1). Z téchto 37 pacien-
td bylo posléze z nemocnice propusténo 17, nemocnic-
ni mortalita cinila 54,1 %. Zavazné krvacivé komplikace
se vyskytly u Sesti (16 %) pacientl, vyznamna trombodza
v mimotélnim okruhu u tfi (8 %) pacientl. Vstupni hod-
nota laktatu u preziviich pacientl byla 1,5-17,5 mmol/|
(mediadn 7,3 mmol/l), u zemrelych byla inicidlni koncent-
race laktatu 1-21,1 mmol/l (median 8,4 mmol/l). Vstupni
arterialni pH bylo u prezivsich 6,85-7,42 (median 7,25),
u zemfielych 6,90-7,41 (median 7,195).

Zavér: Mortalita pacientd vyzadujicich VA-ECMO je u nas
obdobna jako na jinych pracovistich a odpovida mortalité
uddvané v literature. Nejcastéjsi indikace k zahajeni ECLS
podpory odpovidaji naSemu zaméreni. Jednoduché bio-
chemické parametry nedokdazou spolehlivé identifikovat
vystup téchto pacientu.

B ,APICAL BALLOONING" - VZACNA
KOMPLIKACE HYPERTROFICKE
KARDIOMYOPATIE

Strycek M', Tomasov P', Seiner J', Polasek R',
Karasek J2

" Kardiologie, Krajska nemocnice Liberec, a.s.,
Liberec; 2 Oddéleni urgentniho pfijmu dospélych, FN
Motol, Praha

Zajimavé pripady

Hypertrofickd kardiomyopatie i takotsubo syndrom mo-
hou byt doprovazeny dynamickou obstrukci vytokového
traktu levé komory, ktera je jednou z velmi vzacnych pfi-
¢in kardiogenniho Soku. Tento stav vyzaduje specificky
|éCebny pfistup, ktery se v mnoha ohledech lisi od ostat-
nich pficin kardiogenniho Soku. Prezentujeme kazuistiku
a nasi lécebnou strategii (v¢etné ECLS) refrakterniho kar-
diogenniho Soku u pacientky s doposud nediagnostikova-
nou hypertrofickou kardiomyopatii.

B IMPLANTACE VA-ECMO NA LUZKU
KORONARNI JEDNOTKY INTENZIVNI PECE
Z POHLEDU SESTRY*

Velechovska L

Il interni klinika — koronarni JIP. VVFN, Praha 2
Mechanické podpory obéhu

Ve svém sdéleni predstavim cely proces implantace VA-
-ECMO (venoarterialni ECMO) pfimo na lGzku oddéleni
koronarni jednotky, od samého pocatku az po jeho spus-
téni a nasledné ukonceni. Pfedstavim postup pripravy
pomucek a vzdjemnou spoluprdci celého tymu — lékare,
perfuzionisty i sestry. Dale vam sdélim mozna rizika, pfi-
nosy, zakladni péci o pacienta a nezbytny monitoring pa-
rametrd pro VA-ECMO.

B SYSTEM ICOR NOVINKA MEZI
ECMO TECHNOLOGIEMI V LECBE
REFRAKTERNIHO KARDIOGENNIHO SOKU*

Vrabelova P', Homolova B’, Krasuin V', Ostadal P?,
Kriiger A’

" Kardiocentrum, Nemocnice Na Homolce, Praha;

2 Kardiologické klinika 2. LF UK a FNM, Praha
Srdecni selhani a kardiogenni Sok

K é¢bé rychle progredujiciho nebo tézkého kardiogen-
niho Soku je ¢im dal castéji pristupovano k systému ve-
noarteridlni extrakorpordlni membranové oxygenace
(ECMO). Principem této periferni terapie je zavedeni
pritokové (out flow) kanyly pres femoralni zilu do pravé
siné a vytokové (in flow) kanyly, do femoralni tepny. Po
napojeni kanyl na okruh ECMO je vendzni krev pfivadéna
mimotéIni krevni pumpou do oxygenatoru, kde dochazi
k vyméné krevnich plynd, a okyslicena krev se vraci zpét
do descendentni aorty. Novy pulsatilni systém ECMO, syn-
chronizovany s elektrokardiogramem (EKG), umoznuje
snizeni mimotélniho pritoku krve béhem systoly a zvyse-
ni prdtoku krve béhem diastoly, coz sniZzuje afterload pro
levou komoru a zlep3uje jeji funkci. Systém ICOR (Xenios)
mUze prechazet mezi pulsnim a kontinualnim pritokem,
pficemz automaticky udrzuje celkovou urovernn mimotél-
niho pratoku (EBF). Pulsujici pritok je generovan zvyse-
nim rychlosti otaceni cerpadla béhem diastoly a snizenim
rychlosti béhem systoly. V souladu s tim se diastolicky
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pritok krve zvysuje, zatimco presystolicky a systolicky EBF
klesa. Zmény rychlosti otdceni pumpy se synchronizuji
s kmity R na EKG. Pulsatilni rezim maze fungovat v po-
méru1:1,1:2a1:3.Tento novy systém v terapii ECMO,
predstavuje dalsi technologicky pokrok, ze kterého mo-
hou profitovat zvlasté nemocni s vyraznou dysfunkci levé
komory v tézkém kardiogennim Soku.

B PREPRAVA PACIENTU
NEODKLADNE PECE, TRANSPORTY
INTENZIVNI PECE. ZKUSENOSTI
KARDIOLOGICKE SESTRY*

Vrabelova P?, Hotovcova P!, Prichystal J?, Klimes J?

" Kardiocentrum, Nemocnice Na Homolce, Praha;
2 Ambulance Meditrans, Praha,; > Ambulance
Meditrans

Zajimavé pfipady

Uvod: Pieprava pacientll neodkladné péce, zajistuje
transport nemocnych mezi zdravotnickymi zafizenimi.

Nejen v ramci Ceské republiky, ale také v rdmci repatriaci
(transporty z ¢i do zahranici).

Cil: Béhem transportl je pacientim poskytovdna Spic-
kova péce tymem pripravenych profesionalt z rad lé-
kart, zdravotnich sester, zachranard a ridi¢d sanitnich
vozU. Predevsim aplikovani zkusenosti z realizace tisice
zasahu. Pfipravenost tymu je také testovana v ucebnach
pomoci simulovanych scénafu. Vysoka odbornost Iéka-
0, a nelékarského zdravotnického personalu zajistuje
zvladnuti rychlého fedeni komplikaci a kardiopulmo-
nalni resuscitace v pribé&hu cesty. Spickové technické
vybaveni umozZniuje nejen monitoraci vitalnich funkci
nemocného invazivni ¢ neinvazivni cestou. MoZnost
umélé plicni ventilace béhem transportu. Také trans-
port nemocnych se srdecni podporou (ECMO, Impella,
intraaortdlni balonkova kontrapulsace) jsou samozrej-
mosti.

Zavér: Sdélenim bychom radi blize predstavili ulohu
sestry, zdravotnického zachranare v pribéhu transpor-
tu pacienta sanitnim vozem. Z pohledu kardiologické
sestry pracujici dosud na oddéleni akutni kardiologie.
Hodnoceni prace na sanitnim voze zachranné sluzby
a kladeni otazek — co mi tato prace dala? A co mi na-
opak vzala?
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