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Casopis Ceské kardiologické spole¢nosti (CKS) a Ceské
spolecnosti kardiovaskularni chirurgie vstupuje v roce
90. vyro¢i zaloZeni nasi spole¢nosti do 61. ro¢niku vyda-
vani. Patfi k jedném z nejstarSich vydavanych kardio-
logickych casopisti na svété a do roku 2018 byl vydavan
v elektronické i tisténé formé nakladatelstvim Elsevier.
Z duavodu opakovaného poruseni smluvnich podminek
ze strany nakladatele, se souc¢asnym zvysenym tlakem na
finan¢ni naro¢nost vydavani byla smlouva k 31. 12. 2018
s nakladatelstvim Elsevier ukoncena.

Casopis Cor et Vasa bude samozfejmé vychazet i na-
dale Sestkrat ro¢né, po rozhodnuti vyboru CKS to bude
v elektronické formé&, kterd bude pro ¢leny CKS stale
zdarma - bude déle hrazeno v ramci ¢lenskych prispévk.
Elektronickd verze Cor et Vasa bude dostupnda na webu
CKS a bude viem ¢lenim zasildna e-mailem. ZGstava
v databazich EMBASE, Scopus, Bibliographia medica
Cechoslovaca, je na seznamu recenzovanych neimpak-
tovanych periodik Rady pro vyzkum, vyvoj a inovace CR
Open Access Journal.

Vybor CKS a redakéni rada Cor et Vasa vyzyva viechny
¢leny nasich odbornych spole¢nosti (Ceské kardiologické

spole¢nosti a Ceské spole¢nosti kardiovaskularni chirurgie)
i dalsi spolupracujici odborniky k aktivni spolupraci — vita-
me rukopisy pavodnich praci, pfehledovych ¢lankl i ka-
suistickych sdéleni, nasim cilem je udrzeni co nejvyssi
urovné casopisu, ktery ma zasadné pfrispivat ke zlepSovani
kvality nasich obort. Vstup do redakéniho systému Acta-
via je mozny na webovych strankach CKS, kde je umoz-
néno vkladani rukopist, probihd v ném recenzni fizeni a
zafazovani do obsahu jednotlivych &isel kazdého ro¢niku.
Na webu CKS jsou také dostupna viechna archivovana ¢&is-
la minulych ro¢nikt Cor et Vasa.

Protoze predpokladéame, Ze u casti nasich ¢lent bude
také zajem o ti§ténou verzi ¢asopisu, rozhodl vybor CKS,
Ze pro vsechny ¢leny, ktefi si tisténou verzi objednaji, bude
dostupna v cené 100 K¢ za jedno ¢islo, ro¢ni predplatné
tedy bude 600 K¢. O této moznosti byli viichni ¢lenové CKS
osobné informovani ve formé e-mailu.

Véfime, Ze se Casopis Cor et Vasa podari i dale vyda-
vat jako cenny zdroj poznatk( stéle se rozvijejicich oboru
kardiologie i kardiochirurgie, a tésime se na spolupraci
se vsemi, ktefi se rozhodnou pfrispivat k uspéchum ceské
kardiologie touto formou.

Adresa pro korespondenci: Prof. MUDr. Michael Aschermann, DrSc., FESC, FACC, II. interni klinika kardiologie a angiologie, Kardiovaskularni centrum,
1. lékaiska fakulta Univerzity Karlovy a VSeobecna fakultni nemocnice, U Nemocnice 2, 128 00 Praha 2, e-mail: aschermann@seznam.cz

© 2019, CKS.
DOI: 10.33678/cor.2019.001

Tento ¢lanek prosim citujte takto: Aschermann M. Cor et Vasa od roku 2019. Cor Vasa 2019;61:e7.
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Cil: Chronické srdecni selhani se systolickou dysfunkci levé komory (LK) je ¢asto provazeno funkéni mitralni
regurgitaci (MiR). Tu Ize pfi vhodné morfologii chlopné zmirnit implantaci MitraClipu. Z registrd je znamo
pfiznivé ovlivnéni symptoma. Snizeni mortality a hospitalizaci pro srdecni selhani je tématem probihajicich
randomizovanych studii. Cilem prace je popis nasich zkuSenosti s timto zplisobem lécby.
Metodika a vysledky: Od roku 2014 byl na nasem pracovisti implantovan MitraClip celkem 30 pacientlim s vy-
znamnou funkéni MiR a systolickou dysfunkci LK (dilatacni kardiomyopatie 60 %, ischemicka choroba srdecni
26 %, ejekeni frakce levé komory 29 + 6 %, NYHA > 3 84 %). Viykon byl technicky Uspésny v 97 % pfipadq,
periproceduralni i 90denni mortalita byla nulova a vyskyt zavaznych komplikaci minimalni. Po 12 mésicich od
implantace byly prokézany nésledujici zmény (parovy t-test, p < 0,05): zlepseni ve funkéni tfidé NYHA (2,8 + 0,3
vs. 2,3 £0,2), v kvalité Zivota dle Kansaského a Minnesotského dotazniku (Kansas City Cardiomyopathy Ques-
tionnaire [KCCQ] overall summary 58 + 27 vs. 69 + 23, skore Minnesota Living With Heart Failure Questionnaire
[MLHFQ] 36 + 23 vs. 26 + 13), zvyseni systolického (113 £ 15 vs. 119 + 12 mm Hg) i diastolického (68 + 11 vs. 75 +
9 mm Hg) krevniho tlaku, vzestup hemoglobinu (130 + 21 vs. 138 + 17 g/l), redukce MiR (3,6 £ 0,4 vs. 2,2 + 0,6),
pokles hmoty levé komory (139 + 35 vs. 129 + 29 g/m?) a trend ke zlepseni funkce pravé komory. Ro¢ni mor-
talita byla 10 %, hospitalizaci pro srde¢ni selhani 30 % a k srdecni transplantaci byli indikovani dva pacienti.
Zavér: Nase zkusenosti ukazuji, ze implantace MitraClipu zlepsuje u vybranych pacientt se srde¢nim selhdnim se
systolickou dysfunkci LK a funkcni MiR jak symptomy, tak i kvalitu Zivota. Tato metoda rozsifuje moznosti lécby
pacientd, ktefi pro charakter chlopenni vady a dysfunkci LK nemohou podstoupit kardiochirurgickou korekci vady.
© 2019, CKS.

ABSTRACT

Aim: Chronic heart failure with left ventricular (LV) dysfunction is often associated with functional mitral re-
gurgitation (MiR). This may be ameliorated, mitral valve morphology permitting, by implanting a MitraClip.
Registry data demonstrate a positive effect on symptoms. A decrease in mortality and shorter hospitalisation
for heart failure are currently the subjects of randomised studies. The aim of the work presented here is to
describe our experience with this therapeutic approach.

Methods and results: Since 2014, MitraClip has been implanted at our clinic in 30 patients with significant functional
MiR and LV systolic dysfunction (DCM 60%, IHD 26%, LV EF 29 + 6%, NYHA >3 84%). The procedure was technically
successful in 97% of cases, periprocedural and 90-day mortality being zero and the incidence of serious complicati-
ons minimal. Twelve months after implantation, the following changes were demonstrated (paired t-test, p < 0.05):
improvement in NYHA functional class (2.8 + 0.3 vs. 2.3 = 0.2), improvement in quality of life according to Kansas
and Minnesota questionnaires (Kansas City Cardiomyopathy Questionnaire [KCCQ] overall summary 58 + 27 vs. 69 +
23, Minnesota Living With Heart Failure Questionnaire [MLHFQ] score 36 + 23 vs. 26 + 13), increase in both systolic
(113 £ 15 vs. 119 + 12 mmHg) and diastolic (68 + 11 vs. 75 + 9 mmHg) blood pressure, a rise in haemoglobin levels
(130 £ 21 vs. 138 £ 17 g/l), MiR reduction (3.6 + 0.4 vs. 2.2 + 0.6), left ventricular mass reduction (139 + 35 vs. 129 +
29 g/m?) and a trend towards improvement of right ventricular function. Annual mortality was 10%, hospitalisation
for heart failure was 30% and 2 patients were indicated for heart transplantation.

Conclusion: Our experience shows that MitraClip implantation improves both symptoms and quality of life
in selected patients with heart failure, systolic LV dysfunction and functional MiR. This method broadens the
treatment options for patients who cannot undergo surgical repair because of valve defect characteristics
and LV dysfunction.

Adresa pro korespondenci: MUDr. Ales Benak, Klinika kardiologie, Institut klinické a experimentalni mediciny, Videriska 1958/9, 140 00 Praha 4, e-mail: bena@ikem.cz

DOI: 10.1016/j.crvasa.2018.07.006
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Uvod

Chronické srdecni selhani se systolickou dysfunkci levé ko-
mory (LK) je ¢asto provazeno funkéni mitralni regurgitaci
(MiR). Ta je zplsobena omezenou koaptaci cipl mitralni
chlopné pfi dilataci mitrdlniho anulu nebo zménénym po-
stavenim papildrnich svald u remodelované levé komory.
Zakladnim krokem v lé¢bé funkéni MiIR je revaskulariza-
ce myokardu v pripadé ischemické choroby srdecni, op-
timalizace farmakoterapie srde¢niho selhani, odstranéni
hypervolemie, korekce arytmii nebo srdecni resynchro-
nizacni lécba u pacientd s dyssynchronii. Takova terapie
mUze vést k reverzni remodelaci LK a regresi jeji dilata-
ce, a tim i k zmen3eni MiR. Chirurgicka lé¢ba funkéni MiR
je urcena predevsim pacientm podstupujicim soucasné
chirurgickou revaskularizaci."? Indikace izolované opera-
ce funkcni MiR pti dysfunkci LK je sporna a operace je
Casto neproveditelnd pro vysoké riziko. Alternativou kon-
vencni chirurgie v 1é¢bé MiIR se stala implantace Mitra-
Clipu. Princip této metody spocivd v pfimém stazeni obou
nedomykavych cipl mitralni chlopné k sobé navzajem
(,edge-to-edge”) za pomoci jedné nebo vice specidlnich
svorek (klip). Tim dojde k vytvoreni dvou nebo vice men-
Sich mitralnich usti, a tim zmenseni MiR (obr. 1). Jedna
se o katetriza¢ni obdobu chirurgické techniky sutury cipt
dle Alfieriho. Hlavni vyhodou oproti chirurgické operaci
je minimdlni invazivita a nizké riziko zavaznych kompli-
kaci.? Z registr, mensich nerandomizovanych studii i na-
sledné metaanalyzy je znamo, ze korekce funkéni MiR
pomoci MitraClipu je u pacientl se systolickou dysfunkci
LK bezpecna a zlepsuje symptomy.*'3 Ovlivnéni mortality
nebo hospitalizaci pro srde¢ni selhani je tématem probi-
hajicich randomizovanych studii.’*"” Cilem nasi prace je
popis zkusenosti s timto zpUsobem lécby a zhodnoceni
vlivu vykonu na kvalitu zivota a funk¢ni kapacitu.

Soubor nemocnych a metody

Tato prace je prospektivni nerandomizovanou observacni
studii. Zafazeni byli pacienti s indikaci k implantaci Mit-
raClipu expertni skupinou slozenou z kardiologt, inter-
vencnich kardiologt a kardiochirurga (tzv. heart team)

s nasledujicimi podminkami: chronické srdecni selhani
NYHA > 2, systolickd dysfunkce LK s ejekéni frakci levé
komory (EFLK) < 40 %, zavedena farmakologicka i nefar-
makologicka lé¢ba srdecniho selhani dle soucasnych do-
poruceni, funkéni MiR > 3. stupné ze ctyistupriové skaly.
Implantace MitraClipu (Abbott Vascular-Structural Heart,
Menlo Park, Kalifornie, USA) byla provadéna v celkové
anestezii za kontroly jicnové echokardiografie. MitraClip
byl zavadén femoralni Zilou a transseptalnim pfistupem
pres levou sin. Po implantaci byla podavana tfimési¢ni du-
alni antiagregacni Iécba (kyselina acetylsalicylova a clopi-
dogrel) nebo bylo pokracovdno v antikoagulacni 1écbé
warfarinem.™

Pacienti byli pfed implantaci a dale ve 3. a 12. mésici po
vykonu komplexné vysetieni, byly provedeny krevni od-
béry a echokardiografické vysetieni (pfistroj GE Vivid Au-
rora E95), vyznamnost mitralni regurgitace byla stanove-
na prevazné semikvantitativné dle parametrd uvedenych
v evropskych doporucenich,” hmota levé komory (LV
mass) vypocitana z rovnice autord Devereux a Reichek).
Pacienty byl vyplnén Minnesotsky (Minnesota Living With
Heart Failure Questionnaire [MLHFQ] score, nejlepsi vy-
sledek = 0 bodUl) a Kansasky dotaznik kvality Zivota (Kan-
sas City Cardiomyopathy Questionnaire [KCCQ], nejlepsi
vysledek = 100 %). Ve 3. mésici byla provedena i spiroer-
gometrie (pFistroj Quark CPET, protokol 25W/3min).

Hlavnimi sledovanymi parametry byla celkovd morta-
lita, hospitalizace pro srdecni selhani, indikace k srdec¢ni
transplantaci nebo mechanické srde¢ni podpore. Dale
byly sledovany srdecni remodelacni zmény, redukce MiR,
zmény ve funkéni tfidé NYHA, v kvalité Zivota dle dotaz-
nikd a toleranci fyzické namahy.

Ke statistickému zpracovani dat byl pouzit parovy t-
-test (ANOVA), hladiny vyznamnosti byly korigovany Hol-
movou metodou. Hodnoty p < 0,05 byly povazovany za
statisticky vyznamné.

Vysledky

Od roku 2014 jsme dle uvedenych kritérii implantovali
MitraClip 30 pacientdim. Klinické charakteristiky souboru
jsou uvedeny v tabulce 1. U 97 % pacientl byl vykon tech-

Obr. 1 - Biplanarni zobrazeni mitralni chlopné barevnym dopplerovskym zobrazenim pfi jicnové echokardiografii pred implantaci (A) a po

implantaci dvou MitraClipt (B)
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MitraClip a srdecni selhani
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Obr. 2 - Porovnani % pacientti ve tfidé NYHA (A) a se stupném
mitralni regurgitace (B) pfed implantaci a ve 3. a 12. mésici po im-
plantaci MitraClipu. MC - MitraClip.
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Tabulka 1 - Vstupni charakteristika souboru

Veék (roky)
Muzi
BMI
Etiologie srdecniho selhdni
Dilata¢ni kardiomyopatie
Ischemickd choroba srdecni
Aortélni regurgitace
Primarni mitralni regurgitace
Vrozena srdecni vada
Fabryho choroba
Délka srdecniho selhani (mésice)
Trida NYHA <2
Trida NYHA >3
Implantabilni kardioverter-defibrilator
Srdecni resynchronizacni lécba
Predchozi kardiochirurgickd operace
Fibrilace sini paroxysmalni
Fibrilace sini perzistujici/permanentni
Pridruzena onemocnéni

Diabetes mellitus [éceny peroralnimi
antidiabetiky

Diabetes mellitus [éceny inzulinem

Chronicka renalni insuficience > 3. st.
KDOQI

Chronicka obstruk¢ni plicni nemoc
Medikace

Beta-blokator

ACEI/ARB

Furosemid

Spironolacton/eplerenon

59+ 14
20 pacientt (66,7 %)
27,348

18 pacientu (60 %)
8 pacientl (26,6 %)
1 pacient (3,33 %)
1 pacient (3,33 %)
1 pacient (3,33 %)
1 pacient (3,33 %)
73 £ 63

5 pacientl (16 %)
25 pacientt (84 %)
21 pacientl (70 %)
10 pacientd (33,3 %)
8 pacientl (26,6 %)
7 pacientt (23,3 %)
7 pacientl (23,3 %)

5 pacientl (16 %)

5 pacientl (16 %)
17 pacientu (56,6 %)

6 pacientt (20 %)

26 pacientl (86,6 %)
25 pacientl (83,3 %)
29 pacientl (96,6 %)
26 pacientli (86,6 %)

Obr. 3 - Kaplanova-Meierova analyza celkové mortality, indikace k sr-
decni transplantaci/mechanické srdecni podpoie a hospitalizaci pro
srdecni selhani. MSP — mechanicka srde¢ni podpora; OTS - ortotopicka
transplantace srdce.

nicky uspésny s dosazenim okamzité redukce stupné MiR
< 2. Jednou byl vykon opakovan pro ¢asné uvolnéni klipu
z cipu mitralni chlopné. Prlmérné byly implantovany dva
MitraClipy (minimalné jeden, maximalné ctyti). Peripro-
ceduralni umrti nebylo zadné. Nejzavaznéjsi komplikaci
byla v jednom pfipadé lacerace jicnu echokardiografic-
kou sondou fesend dvoutydennim zavedenim DaniSova
stentu, pfi kterém doslo ke kompletnimu zhojeni léze bez
nasledku. U jednoho pacienta zpusobila implantace Mit-
raClipu vznik hemodynamicky stfedné vyznamné mitralni
stenézy. Dvéma pacientdm byla po vykonu provedena
punkce hemoperikardu. VSechny komplikace jsou uve-

ACEI - inhibitor angiotenzin konvertujiciho enzymu; ARB - bloka-
tor receptoru AT, pro angiotenzin Il; BMI - index télesné hmotnos-
ti; KDOQI - Kidney Disease Outcomes Quality Initiative.

deny v tabulce 2. Oproti jinym pracim3-'? nedoslo v na-
sem souboru k poskozeni mitralni chlopné vyZadujicimu
chirurgickou revizi, nevyskytlo se jiné zdvazné krvaceni,
cévni mozkova prihoda, infarkt myokardu, renalni selha-
ni nebo infekéni komplikace. Nepozorovali jsme ani akut-
ni zhorseni systolické funkce LK pfi tzv. afterload mis-
match.?

Vysledky sledovani jsou shrnuty v tabulce 3 a na ob-
razcich 2, 3. V prvnich tfech mésicich od implantace Mit-
raClipu nikdo nezemrel. Dva pacienti byli hospitalizovani
pro srdecni selhani — prvni pacient v souvislosti se vznik-
lou iatrogenni mitralni stenézou, u druhého doslo k re-
kurenci vyznamné MiR. Celkové byly po tfech mésicich
od implantace prokdzany v souboru nasledujici vyznamné
zmény: redukce stupné MiR (3,6 = 0,4 vs. 2,1 = 0,7), zlep-
$eni ve funkéni tfidé NYHA (2,8 + 0,3 vs. 2,2 £+ 0,5), zvy3eni
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Tabulka 2 - Komplikace implantace MitraClipu a jejich pocet

Lacerace jicnu 1
Ulcerace jicnu, hemateméza

Hemoperikard, perikardiocentéza

1
2
Perikardialni vypotek bez punkce 2
latrogenni mitralni stenéza 1
Uvolnéni MitraClipu 1
Trombus na MitraClipu 1

1

Arteriovendzni fistule, chirurgicka revize

diastolického krevniho tlaku (68 + 11 vs. 75 + 12 mm Hg),
vzestup mnozstvi hemoglobinu (130 + 21 vs. 137 + 18 g/l).
Naopak jsme nepozorovali zmény v ostatnich echokar-
diografickych parametrech, ve vysledcich spiroergometrie
nebo koncentraci natriuretického peptidu typu B (BNP).

Dle minnesotského dotazniku doslo u pacientl ke zlep-
Seni kvality zivota, zejména dusdnosti, Unavy, zvladani béz-
nych aktivit (otazky 5, 17, 12, 13) i celkového skére (skore
MLHFQ 36 + 23 vs. 28 + 2). V kansaském dotazniku bylo
zjisténo zmirnéni symptomU (KCCQ symptom frequency
67 + 26 vs. 77 = 20, KCCQ symptom burden 65 + 25 vs. 76 +
21, KCCQ symptom stability 47 + 20 vs. 68 + 28), zmen3eni
fyzickych omezeni (KCCQ physical limitations 58 + 29 vs.
67 + 25) i celkové zlepseni (KCCQ overall summary 58 + 27
vs. 70 + 23).

Béhem prvniho roku od implantace MitraClipu zemfeli
tfi pacienti — jeden pacient po ischemické cévni mozkové
pfihodé pfi trombotickém uzavéru vnitfni karotidy bez
zjisténé souvislosti s implantovanym MitraClipem nebo
fibrilaci sini, druhy po nitrolebnim krvaceni po padu doma
za nejasnych okolnosti. U dvou pacientl byla indikovana
srdecni transplantace, jeden z nich zemfrel ¢asné po kom-
plikované implantaci mechanické srde¢ni podpory (indi-
kace , bridge to transplant”). Celkem sedm pacientd bylo
hospitalizovdno pro srdec¢ni selhani, a to dvakrat v souvis-
losti s komorovou arytmii, jednou pro fibrilaci sini a u ¢tyr
pacientd doslo k rekurenci vyznamné MiR > 3. stupné.

Celkové po 12 mésicich pretrvavalo zlepseni ve funkéni
tfidé NYHA (2,8 £ 0,3 vs. 2,3 £ 0,2), zvyseni systolického
(113 £ 15 vs. 119 + 12 mm Hg) i diastolického (68 + 11 vs.
75 =9 mm Hg) krevniho tlaku, vzestup mnozstvi hemoglo-
binu (130 = 21 vs. 138 + 17 g/l). Echokardiograficky byla
ovérena redukce MiR (3,6 = 0,4 vs. 2,2 + 0,6), zmenseni
hmoty levé komory (139 + 35 vs. 129 + 29 g/m?) a trend ke
zlepseni funkce pravé komory (PK) dle systolické exkurze
trikuspidalniho anulu (TAPSE). Na druhé strané bylo zjis-
téno mirné zhorseni EFLK (30 + 8 vs. 27 + 6). Naddle nebyly
pozorovany zmény v koncentraci BNP a ostatnich labora-
tornich parametrech, v davkach kardiovaskularnich Iékd
nebo ve stupni plicni hypertenze.

V obou dotaznicich kvality Zivota pretrvévalo celkové
zlepseni (KCCQ overall summary 58 + 27 vs. 69 + 23, skoére
MLHFQ 36 + 23 vs. 26 + 13), konkrétné v minnesotském
dotazniku bylo kromé zmirnéni dusnosti a uUnavnosti
(otadzky 7, 8, 12, 13) popisovano i zlepseni psychického
stavu (otazky 17, 19, 21), v kansaském dotazniku zminéni
fyzickych omezeni (KCCQ physical limitations 58 + 29 vs.
67 + 24), zlepseni v kvalité zivota (KCCQ QoL 55 + 27 vs.

70 x 2), zavaznosti a stabilité symptomu (KCCQ symptom
burden 65 + 25 vs. 76 + 18, KCCQ symptom stability 47 +
20 vs. 66 = 21).

Béhem dalsiho sledovani (nejdéle 37 mésicll) zemie-
li dva pacienti — prvni pfi termindlnim srde¢nim selhani,
druhy nahle. Celkem tfi pacienti byli hospitalizovani pro
srdec¢ni selhdni a u dvou pacientl je indikovana srde¢ni
transplantace.

Diskuse

Vyznamna MiR pfi chronickém srde¢nim selhani zhorsuje
jeho projevy a je spojena s horsi prognézou.?*?* Jestlize
MiR pretrvdva navzdory optimalizované |é¢bé srde¢niho
selhani, Ize zvazit jeji intervenci. Chirurgicka Iécba je do-
porucena pacientim podstupujicim soucasné revaskula-
rizaci nebo ndhradu aortalni chlopné (evropska doporu-
ceni 1/C, americka lla/C). l1zolovana operace funkéni MiR
je kontroverzni indikaci (dle evropskych i americkych do-
poruceni IIb/C). PfestoZze nékteré prace popisuji zlepseni
symptomU i reverzni remodela¢ni zmény LK, je to za cenu
vyssi operacni morbidity a mortality.® Problémem jsou
i ¢asté rekurence MiR v dlouhodobém sledovani a nedo-
statek ddkazl o sniZzeni mortality.?® Navic je mnoho pa-
cientl neoperovatelnych pro vysoké operacni riziko.

Alternativou kardiochirurgie v 1é¢bé funkcéni MiR se
stala v posledni dobé implantace MitraClipu. Od roku
2003 bylo celosvétové implantovano pres 50 tisic Mitra-
ClipG.2" Klicova randomizovana studie EVEREST Il porov-
navajici MitraClip oproti kardiochirurgické operaci (89 %
plastika mitrdIni chlopné, 11 % nahrada mitralni chlop-
né) ukazala, Ze navzdory vysSimu vyskytu rezidualni MiR
po implantaci MitrClipu u nékterych nemocnych, kterd
vyZadovala chirurgickou intervenci, byla tato intervenc-
technicky Uspésné implantaci byly vysledky srovnatelné.?

Na zakladé této studie se implantace MitraClipu stala
akceptovanou alternativou kardiochirurgie v |é¢bé dege-
nerativni MiR u inoperabilnich nebo vysoce rizikovych ne-
mocnych (evropska i americka doporuceni 11b/C)."2 Je nut-
no zdUraznit, Ze do studie EVEREST Il byli zafazeni pouze
operabilni pacienti bez systolické dysfunkce LK, z nichz
74 % mélo degenerativni a jen 26 % funkéni mitralni
regurgitaci. Data z evropskych registri*® vsak ukazuiji,
Ze v bézné praxi prevladaji pacienti s funkéni MiR, ¢asto
s dysfunkci LK a vysokym operacnim rizikem. Podle téch-
to registrd nebo nasledné metaanalyzy dat je i u téchto
nemocnych implantace MitraClipu bezpecnd a zlepsuje
symptomy i kvalitu Zivota.??

Podle soucasnych doporuceni kardiologickych spo-
lecnosti Ize zvazit implantaci MitraClipu i u nemocnych
s EFLK < 30 %, ktefi zlstavaji vyznamné symptomaticti
navzdory standardni 1écbé srde¢niho selhdni (evropska
doporuceni llb/C, americkd doporuceni MitraClip v této
indikaci neuzndvaji). Evropské registry, fada mensich pra-
ci i metaanalyza prokazuji, Zze MitraClip u téchto pacientu
zlepsuje symptomy a je bezpe¢nou metodou.*'* Nedore-
Senou otazkou zUstava vliv na mortalitu. Dvé malé neran-
domizované studie ukazaly v porovnani s konzervativni
lé¢bou po implantaci MitraClipu snizeni celkové morta-
lity?”%8 i hospitalizaci pro srde¢ni selhani.?’” Definitivni od-
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Tabulka 3 - Srovnani vysledki pfed implantaci a ve 3. a 12. mésici po implantaci MitraClipu

Pfed MC (n = 30)
28+0,3

Tii mésice (n =30) Ap vs. pred MC
2,2+0,5 0,001

Jeden rok (n =27) Ap vs. pied MC

Stuperi NYHA 23+0,2 0,008

NYHA <2 5 pacientl (16 %) 23 pacientli (77 %) < 0,001 16 pacientti (59 %) 0,0003
NYHA >3 25 pacientt (84 %) 7 pacientli (23 %) < 0,001 11 pacientt (41 %) < 0,001
Systolicky krevni tlak (mm Hg) 113+ 15 118 £ 13 0,2 119+ 12 0,03
Diastolicky krevni tlak (mm Hg) 68+ 11 75+ 12 0,03 75+9 0,04
Index télesné hmotnosti 27+5 275 0,6 28+5 0,47
Fibrilace sini 7 pacientl (23 %) 8 pacientl (26 %) 0,32 9 pacientti 33 %) 0,16
Fibrilace sini nové vznikla Zadny pacient 2 pacienti (6 %) 0,16
BNP (pg/ml) 701 + 626 586 + 458 0,54 520 + 351 0,5
Hemoglobin (g/l) 130 + 21 137 £ 18 0,003 138+ 17 0,02
Kreatinin (umol/l) 113 £ 40 112+ 36 0,61 116 + 47 0,9
AST (ukat/l) 0,46 + 0,1 0,58 +0,2 0,04 0,54+0,3 0,1
ALT (ukat/l) 0,52+0,2 0,63+0,3 0,04 0,60+ 0,5 0,2
Dotazniky
KCCQ fyzicka limitace (%) 58 + 29 67 £ 25 0,01 67 £24 0,05
KCCQ stabilita symptom (%) 47 £ 20 68 + 28 0,006 66 + 21 0,005
KCCQ frekvence symptom (%) 67 + 26 77 £ 20 0,003 74 £ 22 0,13
KCCQ zévaznost symptomu (%) 65 + 25 76 £ 21 0,002 76 £ 18 0,03
KCCQ socialni limitace (%) 59 + 31 67 + 28 0,05 68 + 30 0,16
KCCQ kvalita Zivota (%) 55 + 27 65 + 29 0,12 70 £ 21 0,04
KCCQ celkové skore (%) 58 + 27 70+ 23 0,006 69 +23 0,03
MLHFQ celkové skére (body) 36 +23 28 + 21 0,01 26+ 13 0,04
Echokardiografie
End-diastolicky rozmér LK (mm) 68+8 67 +8 0,07 67 +8 0,3
End-systolicky rozmér LK (mm) 6110 60+ 10 0,11 61+10 0,9
Tloustka septa (mm) 9,4+3 9,3+27 0,51 8819 0,09
Tloustka zadni stény (mm) 8414 83+15 0,68 81,1 0,07
Hmota levé komory (LV mass, g/m?) 139 £ 35 131+ 36 0,06 129 + 29 0,008
Ejekéni frakce LK (%) 30+8 29+7 0,2 27+6 0,03
Srdecni index (I/min/m?) 2+0,7 2,1+04 0,12 2,1+0,5 0,25
Mitrdlni regurgitace (stuperi) 36+04 2,1+£0,7 0,001 2,2+0,6 0,001
MitrdIni regurgitace < 2 0% 26 pacientu (87 %) < 0,001 20 pacientt (74 %) < 0,001
MitrdIni regurgitace > 3 30 pacientti (100 %) 4 pacientl (13 %) < 0,001 7 pacientll (26 %) < 0,001
Trikuspidalni regurgitace (stuperi) 2,1+£0,8 2+0,8 0,7 2,1+0,7 0,21
Rozmeér pravé komory (mm) 42 +7 43 +8 0,9 41 +£10 0,7
TAPSE (mm) 145 15+4 0,11 16+4 0,07
Odhad systol. tlaku v plicnici (mm Hg) 52 + 11 48 £ 16 0,22 48 £ 15 0,15
Spiroergometrie VO, _ (ml/min/kg) 15,1+4,4 15,3 +4,3 0,8
Spiroergometrie — max. zatéz (W) 87 + 27 82 +29 0,33

ALT - alaninaminotransferaza; AST - aspartataminotransferaza; BNP - natriureticky peptid typu B; LK - leva komora; KCCQ - Kansas City
Cardiomyopathy Questionnaire; MC - MitraClip; MLHFQ - Minnesota Living With Heart Failure Questionnaire; TAPSE - systolickd exkurze
trikuspidélniho anulu; VO, _ - vrcholova spotfeba kysliku.
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povédi by mély pfinést probihajici randomizované studie
COAPT, RESHAPE-HF2, MITRA-FR, MITRA-CRT."-"

V nasem souboru bylo ve shodé s obdobnymi studie-
mi i registry dosazeno po implantaci MitraClipu redukce
MiR a zlepseni ve funk¢ni tfidé NYHA. Tomu odpovida
i subjektivni zlepseni hodnocené pacienty minnesotskym
a kansaskym dotaznikem, a to predevsim v otdzkach una-
vy, vyskytu a zévaznosti symptomd, zvladani béznych ak-
tivit. Pfiznivy ucinek MitraClipu na symptomy je vysvét-
lovan zvysenim srde¢niho vydeje pfi omezeni zpétného
regurgitacniho toku, poklesem plniciho tlaku LK i plicni
a periferni cévni rezistence.?® S tim souvisi pozorované
zvydeni krevniho tlaku a vétsi prokrveni myokardu i kos-
ternich svald. Omezenim zpétného toku krve do levé siné
a plicniho recisté se zmensuje plicni méstnani, na druhou
stranu se zvysuje afterload LK, a tedy i systolické napéti
stény LK (wall stress).>® To vysvétluje absenci poklesu BNP
i zjisténé snizeni EFLK. V souvislosti s vykonem vsak neby-
lo zaznamendéno akutni zhor3eni systolické funkce LK pfi
nepoméru mezi preloadem a afterloadem (tzv. afterload
mismatch),?’ coz je zfejmé ddno minimalni invazivitou im-
plantace a absenci kardioplegie oproti kardiochirurgické-
mu vykonu.?® Tendence ke snizeni hmoty levé komory (LV
mass) po implantaci byla zpUsobena zmensenim tloustky
stén a end-diastolického rozméru LK, i kdyZ izolované
tyto zmény nedosahly statistické vyznamnosti. Spiroer-
gometrické vysetfeni neprokazalo zlepseni v maximalni
spotiebé kysliku ¢i toleranci fyzické zatéze, coZ nejspise
souvisi s kratkym ¢asovym odstupem od vykonu a obecné
nizkou fyzickou kondici téchto nemocnych.

Je nutno vyzdvihnout 97% technickou Uspésnost im-
plantace a nulovou periprocedurdlni nebo 90denni mor-
talitu. Nejzavaznéjsimi komplikacemi byly lacerace jicnu
echokardiografickou sondou, nutnost punkce hemoperi-
kardu ve dvou pfipadech a iatrogenni mitralni stendza,
kterd vedla u nemocného ke zhorseni srdec¢niho selhani.

PfestoZe je popisovany soubor pfili§ maly k uréeni ne-
gativnich prognostickych faktord, méli pacienti hospita-
lizovani béhem prvniho roku pro srdec¢ni selhani nebo
s indikaci k srdec¢ni transplantaci tézkou dysfunkci LK s EF
< 30 %, vyssi stupen plicni hypertenze (odhadovany sy-
stolicky tlak v plicnici > 45 mm Hg) a rezidudlni mitrdlni
regurgitaci > 3. stupné. To odpovidéa zkusenostem z jinych
praci na toto téma.?'-** Celkovd 10% mortalita, 30% vy-
skyt hospitalizaci pro srde¢ni selhdni a dvé indikace k sr-
decni transplantaci béhem prvniho roku sledovani odrazi
zavaznost srde¢niho selhani v naSem souboru. Tyto vy-
sledky jsou srovnatelné s vysledky podobnych studii.

Hlavni limitaci nasi prace je jiz zminény maly pocet pa-
cientl a absence kontrolni skupiny. Nicméné uvedené vy-
sledky podporuji pouziti MitraClipu u pacientt s funk¢ni
MiR a vhodnou indikaci.

Zaveéry

Nase zkusenosti ukazuji, ze implantace MitraClipu zlep-
Suje u vybranych pacientd se srde¢nim selhanim se sy-
stolickou dysfunkci LK a funkéni MiR jak symptomy, tak
i kvalitu zivota. Téchto vysledkl bylo dosazeno pfi mini-
malnim vyskytu zdvaznych periproceduralnich komplika-
ci. Implantace MitraClipu tedy rozsifuje moznosti |écby

pacientd, ktefi pro charakter chlopenni vady a dysfunkci
LK nemohou podstoupit kardiochirurgickou korekci vady.

Prohlaseni autorti o mozném stretu zajmu
Zadné.

Financovani
Zadné.

Prohlaseni autort o etickych aspektech publikace
Prace byla provedena v souladu se viemi etickymi stan-
dardy.
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Prezentujeme soubor 204 pacientt s plicni embolii 1é¢enych na nasem oddéleni. Dosahli jsme nizké hospita-
liza¢ni mortality (5,88 %) i pfi velmi opatrném uzivani trombolyzy (8,82 %). Celkové bylo lé¢eno 39 pacientd
s masivni plicni embolii, 44 se submasivni plicni embolii, 121 s malou plicni embolii. UzZita byla ¢eskd nomen-
klatura z roku 2009. Sbér dat probéhl pied uverejnénim studie PEITHO a doporucenych postupl Evropské
kardiologické spole¢nosti v roce 2014.
Vypocetni tomografie — angiografie (CTA) byla provedena u 81,86 % pacientt a je to excelentni diagnosticky
nastroj, ale v urgentnich pfipadech je jeji uziti limitovano hemodynamickou nestabilitou pacienta. V nasem
souboru 16 pacienttd nemélo provedenu CTA, 12 z nich bylo vySetfeno echokardiografii a duplexni sonogra-
fii dolnich koncetin. U ¢tyf pacientl byla diagndza pfi [Gzku stanovena pomoci ultrazvuku zil a srdce az po
neuspésné resuscitaci.

© 2019, CKS.

ABSTRACT

We present retrospective unselected cohort of 204 consecutive patients treated for pulmonary embolism at
Internal medicine department of Hospital Pisek. We achieved low in-patient mortality (5.88%) even with
a very conservative use of thrombolysis (8.82%). In total there were 39 patients with high risk PE (2009 Czech
nomenclature as “massive”), 44 with intermediate-risk PE (2009 Czech nomenclature as “submassive”), 121
with low-risk PE (2009 Czech nomenclature as “small”). Data were collected before 2014 ESC guidelines and
PEITHO study

CTA was performed in 81.86% of patients. It is an excellent diagnostic tool, but in urgent cases its use is
often limited by patients’ haemodynamic instability. In our case 16 patients with massive PE had no CTA, of
which 12 underwent emergency echocardiography and doppler ultrasound of lower extremity veins. Four
patients were diagnosed after unsuccessful CPR by bed-side ultrasound techniques.

Uvod

nou umrti po 70. roce Zivota. V sekénim nalezu zemrelych
je plicni embolie jako pFicina umrti oznacenav 11 %.4

Plicni embolizace (PE) je zdvaznou formou tromboembo-
lické nemoci (TEN). Dochazi k obstrukci vétvi a. pulmonalis
embolem (97 % trombus z Zil doIni koncetiny, vzacnéji ji-
nych lokalizaci a jiné etiologie).! Klinicky prabéh muze byt
zcela benigni, oligosymptomaticky, jindy ovsem akutné
Zivot ohroZzuijici ¢i smrtici.

Incidence PE je udavédna 60-100/100 000 obyvatel.?
Mortalita nelécené PE dosahuje az 30 %, adekvatné léce-
na ma 30denni mortalitu 8 %.3 PE je tfeti nejcastéjsi pFici-

Diagnéza PE se opird o klinicky obraz, anamnestic-
ké udaje, vysetfeni laboratornich markerd, ultrazvukové
vysetieni srdce, CT angiografii plicnice, scintigrafické vy-
Setfeni perfuze a ventilace plic. Pacienti jsou na zakladé
vysledkd vysetieni rozdéleni do skupin dle miry rizika,
nejzavaznéjsi pripady casto vyzaduji poddavani systémo-
vé intravendzni trombolyzy. Pacienty se stfednim rizikem
(tedy submasivni PE) je nutno monitorovat na jednotce
intenzivni péce a lécit podavanim nizkomolekularniho he-
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parinu (LMWH) ¢i nefrakcionovaného heparinu (UFH) (Ci
PedEniE N % Udaj méné ¢asto podavanim systémové trombolyzy). Nejméné
pacientii  pacientd chybi-n rizikova skupina pacientt s klinicky malou plicni embolii,
negativitou biomarkert a priznivym echokardiografic-
Celkem 204 100 . . oy 1 . ;
kym nalezem muze byt pozorovana na standardnim od-
Mutzi 104 51 déleni ¢i lé¢ena ambulantné LMWH a naslednym podava-
Zeny 100 49 nim peroralnich antikoagulancii.
Vék < 40 let 22 10,8
Kuraci 23 14,8 49 Metody, vysledky a diskuse
Byvaly kurdk (> 3 mésice) 29 18,7 49
Plicni onemocnani 19 9,6 4 Retrospektivn’é jsme _hod?otili f,,oubgr 2_04 ko’nsekutivvnl’ch
— — — - neselektovanych pacientdl, ktefi byli z interniho oddéleni
Pacienti Pramer Udaj chybi propuiténi s diagnézou PE jako primarni & sekundarni od
-n 1.1.2010 do 31. 12. 2014. Vybrali jsme a kriticky zhodno-
BMI prameér (kg/m?) 29,5 24 tili udaje o klinickém stavu, laboratornich vysetienich, vy-
BSA pramér (m?) 2,03 24 sledcich zobrazovacich metod. Populacni charakteristiky
. . souboru jsou uvedeny v tabulce 1.
Vék median (let) 71,2 I , v T . e ey iy Y
PFi vstupnim vysetfeni udavali pacienti nejcastéji dus-
Vék primér (let) 66,6 nost — 137 (67,2 %), bolest na hrudi — 94 (46,1 %) ¢i jejich
Vék 1. kvartil = 25 % 58,2 kombinaci — 47 (23,4 %), kolapsovy stav, pad ¢i bezvédo-
Vek 3. kvartil — 75 % 78,8 mi — 19 (9,3 %), otok ¢i jednostrannou bolest koncetiny

BMI - index télesné hmotnosti; BSA - télesny povrch.

Tabulka 2 - Symptomy

Symptom N pacienti % pacientt
Dusnost 137 67,2

Bolest na hrudi 94 46,1
Kolaps/bezvédomi 19 93

HZT / jednostranny otok DK 15 7,4
Hemoptyza 6 2,9

Bolest na hrudi a dusnost 47 23

DK - dolni konéetina; HZT - hluboka Zilni trombéza.

Tabulka 3 - EKG znamky PE

EKG pfiznak N pacientud % pacientd
SIQUITIN 23 11,3
RSR/QRV, 36 17,7
Negativni T V.-V, 46 22,6
Negativni T V-V, 31 15,2
Zcela bez EKG znamek 113 55,4
Alespon jedna zndmka 91 44,6

EKG - elektrokardiogram.

TK (mm Hg) Prdmérny TK Masivni PE
Systola 129 115
Diastola 79 79

Stredni 95 90

odpovidajici mozné trombdéze — 15 (7,4 %), hemoptyzu
-6 (2,9 %). Shrnuti prezentuje tabulka 2.

Pfi pfijmu provedené EKG ukdzalo u vétsiny pacienttd
sinusovy rytmus — 180 (88,24 %), fibrilaci sini u 16 (7,84 %)
pacientd.® Prumérna tepovd frekvence dosahovala
91/min. Tepova frekvence pod 75/min byla zaznamenana
u 48 (23,53 %) pacientd. Nepfimé znamky plicni emboli-
zace na EKG zcela chybély u 113 (55,4 %) pacientu. Pozi-
tivni EKG pfiznaky shrnuje tabulka 3.

Krevni tlak byl méfen pfi pfijmu pfistrojem Omron M6
nebo Rosmax LCD 301 véem pacientlm. Vysledné hodno-
ty krevniho tlaku jsou shrnuty v tabulce 4.

Laboratorni odbér biomarkerd. D-dimery (LIA assay
3. generace) byly stanoveny ve 186 (91,18 %) pfipadech.
Prdmérna hodnota D-dimeru 3 035 pg/l.5” D-dimer nizsi
nez 500 pg/l byl zjistén u 9 (4,8 %) pacientd, u 2 (1,1 %)
pacientl byla zjisténa hodnota méné nez 200 pg/l. Nékte-
i pacienti neméli D-dimery vysetfeny, jelikoz byli primar-
né pfijati na JIP a tam méli PE diagnostikovanu pomoci
ultrazvuku srdce a Zil dolnich koncetin. Ostatni méli D-
-dimery jiz vySetfeny jinou laboratofi a nebyli zapocitani.
Poruchy fibrinolyzy nebyly u pacientd s nizkou hodnotou
D-dimert vysetfeny béhem hospitalizace.

Troponin T (Roche Troponin T high sensitive assay) byl
stanoven u 95 (46,57 %) pacientl. Primérna hodnota u pa-
cientl s masivni plicni embolii byla 140,50 ng/ml (25 vysetie-
ni), u pacientd se submasivni plicni embolii prdmérné 176,82
ng/ml (19 vysetfeni).®-'° Troponin T u malé plicni embolie
Cini prmérné 16,73 ng/ml (51 vysetreni), z toho 16 pacien-
t0 presahlo hrani¢ni hodnotu laboratore (norma pro vysoce

Submasivni PE Mala PE
130 133

88 90

101 103

PE - plicni embolizace; TK - krevni tlak.
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senzitivni troponin T méné nez 14 ng/ml). U pacientd s pozi-
tivnim troponinem T a klinicky malou plicni embolizaci bylo
rozhodnuto, Ze maji pozitivni troponin T z jinych pficin (is-
chemicka choroba srdecni, renalni insuficience, hypertrofie
levé komory, fibrilace sini, levostranné srdecni selhani).

N-termindlni fragment natriuretického propeptidu
typu B (NT-proBNP) (Elecsys Cobas assay) jako marker dis-
tenze kardiomyocytt, a tedy i kardidlniho pretizeni byl
stanoven u 43 (21,08 %) pacientd, s primérnou hodnotou
vsech 1 927,2 pg/ml."" Primérna hodnota u masivni plic-
ni embolie byla 4 385,4 pg/ml (9 vysetfeni), u submasivni
plicni embolie 1 623,6 pg/ml (19 vysetfeni), u malé plicni
embolizace 836,9 pg/ml (15 vysetieni). Zvysené hodnoty
u skupiny s nizkym rizikem byly povazovany za chronické
hodnoty dané preexistujicim srdecnim selhanim, hyper-
tenzi, hypertrofii levé komory, vékem, fibrilaci sini nebo
ischemickou chorobou srdecni.

Echokardiografické vysetfeni bylo provedeno u 180
(88,24 %) pacientd." Primérna prodleva od pfijmu do pro-
vedeni ultrazvukového vy3etieni byla 26 h 43 min, median
prodlevy byl 15 h 00 min. Echokardiografie byla provedena
jednim ze dvou zkusenych sonografistl na pristroji Philips
HD 11 nebo na jednotce intenzivni péce Toshiba PW 6000.
Pro studii byly vybréany parametry dilatace pravé komory
v apikdlni projekci nad 21 mm/m?,'* hodnoceni systolické-
ho pohybu trikuspidalniho anulu (TAPSE), odhad krevni-
ho tlaku v plicnici (odhad tlaku v pravé sini a vrcholové-
ho gradientu trikuspidalni regurgitace, akceleracni cas ve

vytokovém traktu pravé komory)' a vysledky jsou shrnuty
v tabulce 5. Trombus v pravé sini ¢i komofre ¢i plicnici byl
nalezen v 7 (3,89 %) pripadech.

CTA vysetieni (pfistroj Toshiba Aquilion CX 64, bez
EKG gatingu) bylo provedeno u 166 (81,86 %) pacientu.
Jeden pacient byl odeslan z jiné nemocnice s jiz diagnosti-
kovanou PE na CTA. Jen 22 z 39 (56,41 %) pacient s ma-
sivni PE podstoupilo CTA angiografii. O néco vice pak ve
skupiné se submasivni PE — 30 z 44 (68,18 %). Nejcastéji
pak bylo CTA provedeno ve skupiné s malou plicni em-
bolii — 114 ze 120 (95,0 %). U 17 pacientd s masivni PE
bylo CTA vynechdno a u 12 z nich byla diagnostikovana
pomoci echokardiografie, duplexniho ultrazvuku Zil dol-
nich koncetin a stanoveni D-dimeru. U ¢tyf pacientd byla
stanovena diagndza jesté na lGzku post mortem ultrazvu-
kem Zil a srdce po neulspésné resuscitaci.

Prodleva do CTA byla priimérné 5 h 23 min od pfijmu,
medidn ovsem byl 23 min. Celkem 52 z 167 (31,14 %) pa-
cientd mélo CTA provedenu pred pfijetim na oddéleni
v ambulantnim rezimu. Echokardiografii mélo ambulant-
né (pred pfijmem) jen 6 z 180 (3,33 %).

Hodnotili jsme parametry — reflux kontrastni latky do
vena cava inferior (1 cm pod branici), D-tvar levé komory
a primeér arteria pulmonalis 1 cm proximalné od bifruka-
ce a vysledky jsou shrnuty v tabulce 6.'>'® DUlezitym para-
metrem je pomér rozméru pravé a levé komory v bazél-
nim segmentu, kdy v prostém neanatomickém axialnim
fezu je hrani¢ni 1,0 a vysledky jsou shrnuty v tabulce 7.

Tabulka 5 - Souhrn echokardiografickych nélezt

Echokardiografie TA!’SEV TRaGpv
primér prmeér
mm N mm Hg N
Mald 23,55 84 38,09 35
Submasivni 18,38 32 40,44 27
Masivni 16,09 17 52,63 19

PASP ACT DPK

pramér podil podil

mmHg N % N % N
45 35 18,18 77 9,35 107
46,46 27 78,13 32 61,54 39
65,5 19 100 18 78,79 33

ACT - akcelera¢ni cas ve vytokovém traktu pravé komory; DPK - dilatace pravé komory z apikalni projekce nad 21 mm/m?; PASP - systolicky
tlak v plicnici; TAPSE - systolicky pohyb trikupidalniho anulu; TRGp - vrcholovy gradient trikuspidalni regurgitace.

Tabulka 6 - CTA znamky plicni hypertenze

CT vysetreni Reflux D-tvar
kontrastu
% %
Mala PE 43,86 3,51
Submasivni PE 76,67 20
Masivni PE 68,18 31,82
Vie 53,61 10,24

Oplosténi Rozmér PA, Pocet
septa index na BSA vysetieni
% mm/m? N

40,35 14,47 114

70 16,43 30

50 15,53 22

47,59 14,97 166

Tabulka 7 - Pomér pravé a levé komory na axialnim CTA

CT pomér PK/LK Prdmér 95% Cl

Malé PE 0,89 0,86-0,92
Submasivni PE 1,27 1,15-1,39
Masivni PE 1,33 1,25-1,41
Vse 1,01 0,97-1,05

SD N vysetieni
0,19 114

0,34 30

0,2 22

0,29 166

CT pomér PK/LK - pomér rozméru pravé a levé komory v bazalnim segmentu; SD - smérodatnd odchylka.
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Soubor pacientt s plicni embolii v Nemocnici Pisek

Oplosténi septa komor na CTA v axidlnim fezu bylo
zaznamenano, pokud pfimka z apexu ke crux cordis ne-
prochazela levou komorou. D-tvar levé komory byl za-
znamendn, pokud pfimka z hrotu srdce ke crux cordis ne-
prochdzela ani komorovym septem. Lze soudit, Ze pokud
pacient nema D tvar levé komory na CTA, pak s dobrou
negativni prediktivni hodnotou nemé masivni ani subma-
sivni PE, ale neni to citlivy parametr.

Lokalizace trombu na CTA vysetifeni neméla souvislost
se zavaznosti onemocnéni. Tromby byly nalezeny v kme-
nové lokalizaci — 40 (23,95 %), lobarnich vétvich - 63
(37,73 %), segmentalnich vétvich — 43 (25,75 %), subseg-
mentalnich vétvich — 1 (0,60 %).

Duplexni sonografie dolnich koncetin byla provedena
164 (80,39 %) pacientlim. Trombdza dolnich koncetin
byla nalezena u 120 ze 164 (73,17 %) pacientd, z toho
proximalni (v rozsahu do kolenni stérbiny) u 107 ze 120
(89,17 %), vysoce rizikové a mobilni tromby u 16 ze 120
(13,33 %). Vsechna vysetfeni byla provedena 1 zkusenym
sonografistou na pfistroji Phillips HD 11 nebo na jednotce
intenzivni péce pfristrojem Toshiba PW 6000.

Klinicky pribéh a lécba

Masivni (v novém nazvoslovi vysoce rizikovd) PE byla dia-
gnostikovana u 39 z 204 (19,12 %) pacientd, submasivni
(v novém nézvoslovi stfedné rizikova) PE u 44 (21,57 %)
pacientd, maléd (v novém ndazvoslovi nizce rizikovd) u 121
(59,31 %) pacienta.

Trombolyzovédno bylo celkem 18 (8,82 %) pacientu.
Z 39 pacientd s masivni plicni embolii jich bylo trombo-
lyzovano 17 (43,56 %). Jeden pacient byl trombolyzovan
pro objemny trombus v pravé sini, ackoliv mél jen klinicky
malou plicni embolizaci.”-"®

Komplikace trombolyzy: Po kardiopulmonalni resuscita-
ci (KPR) s podanim trombolyzy mél jeden pacient subkapsu-
l[arni hematom jater a jeden pacient mél hemothorax, pfi-
¢emz obé komplikace se vyhojily bez nutnosti intervence.

Uvodni lé¢ba kontinualni infuzi UFH byla vyuzita u 10
(4,90 %) pacientd. U¢elem bylo vy¢kat uc¢inku a pfipad-
né podat trombolyzu. Nejvice pacientl bylo léceno jiz od
uvodu LMWH - 173 (84,80 %). Skupina nelécenych jsou 4
(1,96 %) pacienti, ktefi byli netispésné resuscitovani pred
podanim trombolyzy.

Zemfrelo 12 (5,88 %) pacient, avsak jen 8 umrti bylo
hodnoceno jako umrti ze zakladni diagnézy masivni PE.

Ctyfi pacienti zemfeli pFi neldspéiné KPR pfed podanim
trombolyzy.

Dva zemfeli pfi KPR i pfi podané trombolyze.

Dva pacienti s masivni PE, primarné lé¢eni LMWH pro
termindlni onkologické onemocnéni.

Byli identifikovani ctyri zemfreli, u kterych byla pficina
smrti jind nez plicni embolie: dva pacienti zemreli pod
obrazem zakladni pfi¢iny termindlni onkologické one-
mocnéni s malou plicni embolii, jeden pfipad byl uzavien
jako zavazny respiracni infekt u pacienta se zavaznym
stupném demence, jeden jako terminalni srde¢ni selhani
u tézce polymorbidniho pacienta.

Etiologie plicni embolie byla hodnocena z dat a vyset-
feni dostupnych za hospitalizace na internim oddéleni
a zjisténi po propusténi nebyla vzata v potaz. Vétsina pfri-

hod byla oznacena jako idiopaticka plicni embolie u 143
(70,1 %) pacientd, sekundarni pfi soucasné znamé ¢i nové
diagnostikované malignité byla shleddna u 33 (16,18 %)
pacientd. Trauma, operace ¢i imobilizace do jednoho
mésice v predchorobi byla identifikovana u 24 (11,78 %)
pacientd. Dva pacienti méli jiz znamou trombofilii - je-
den leidensky heterozygot a jeden leidensky heterozygot
s protrombinovou heterozygotni mutaci. Dva pacienti
s téZkou demenci byli dlouhodobé leZici.

U vétsiny pacientd byla hodnocena jako akutni PE —
184 (90,20 %), jako subakutni u 17 (8,33 %), jako chronic-
kd PE u jednoho pacienta (0,49 %).

Délka pobytu pacientt na internim oddéleni byla pramér-
né 7,82 dne. U pacientt s masivni PE 8,46 dne, u pacientu se
submasivni PE 10,45 dne, u pacientl s malou PE 6,64 dne.

Zaveér

Tento soubor pacientd dle naseho ndzoru reprezentuje
dobre populaci pacientt s PE. Incidence ve spadové oblasti
Nemocnice Pisek dosahuje 62/100 000 obyvatel/rok (spado-
va oblast priblizné 65 000 obyvatel). Muzi i Zeny jsou zastou-
peni stejné. Pramérny vék je 66,6 roku. Pacienti mladsi 40
let tvofi 10,78 % nasi populace. N&s soubor byl hodnocen
na zakladé doporucenych postupl Evropské kardiologické
spolec¢nosti z roku 2008 s mirné odlisnymi kritérii stratifikace
od novéjsich guidelines z roku 2014, zaloZzenych na studii
PEITHO. Pacienty jsme do rizikovych tfid nezarazovali, pokud
jsme nebyli presvédceni, ze zmény byly zplsobeny PE (napfi-
klad NT-proBNP, troponin T nebo dilatace pravé komory).

Klinicky se u vétsiny pacientd onemocnéni prezentuje
jako dusnost a bolesti na hrudi. Hemoptyza je dosti vzacna.

V nasem souboru je vétsi podil pacientld s méné zavaz-
nym prabéhem, a tedy i mortalita je nizkd - 5,88 %, do-
konce jesté méné (3,92 %), pokud nebyla plicni embolie
oznacena jako pfi¢ina umrti. Nizké mortality jsme dosahli
i pfi nizkém podilu podanych trombolyz — 8,82 %.

EKG znamky plicni embolizace zcela chybély u 55,4 %
pacientld. Navic u 23,53 % byla srdecni frekvence pod
75/min, ale v kazdodenni praxi se stdle mnoho klinikd
spoléha na tachykardii jako dllezity marker.

Vysetfeni D-dimeru je jednim ze zdkladnich vysetfeni
slouzicich k vylouceni plicni embolizace. V Nemocnici Pi-
sek je od roku 2009 v uzivani analyza¢ni set 3. generace
LIA (line-imunoassay). Pod hodnotu 500 mg/l se dostalo 9
(4,84 %) pacientl, coz je vyrobcem doporucend hranicni
hodnota pro tromboembolickou nemoc (TEN) ¢i PE. Nase
hematologické pracovisté stanovilo hrani¢ni hodnotu pozi-
tivity 200 mg/l a pod tuto hodnotu se dostali dva pacien-
ti — 1,07 %. Negativni vySetfeni D-dimer( je tedy pomérné
spolehlivy marker. Je ovsem dobré zajimat se, jaky typ testu
a s jakou senzitivitou se uziva v jednotlivych zdravotnickych
zafizenich. Vysetfeni troponinu T nemélo v naSem souboru
pacientl vétsi vyznam pro predikci rizika hospitaliza¢niho
umrti, jednak pomérné malo pacienttd zemrelo a navic ne-
méli vysetfeni provedeno vsichni pacienti. NT-proBNP taktéz
mélo odebrano jen mensi mnozstvi pacientl a i pres trend
k vy$sim hodnotdm u pacientt se submasivni ¢i masivni em-
bolii nelze pro nedostatek dat spolehlivé vypocitat riziko.

CTA vysetfeni je nyni dostupné 24 hodin denné ve
vétsiné nemocnicnich zafizeni poskytujicich akutni péci
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a jedna se o nejrychlejsi a spolehlivou metodu k diagnos-
tice PE. | pres ¢etné probéhlé studie neni jednoznacny
kosensus o uziti CTA pfi gradingu PE, a proto nebyl nas
zadmér zkoumat skoére obstrukce plicnich tepen. Jediny
parametr, ktery skutecné pomérné spolehlivé odrdzi za-
vaznost plicni embolie, je pomér rozmérd pravé a levé
komory na axialnim snimku CT (PK/LK). Tento jednodu-
chy parametr dovede pfi dobré kvalité zobrazeni odecist
i klinik (tedy nikoliv radiolog), napfiklad Iékaf interniho
oddéleni. Podafilo se nam prokazat, Ze Ize spolehlivé di-
ferencovat skupiny na malou a zavaznéjsi (tedy subma-
sivni a masivni) PE, ale nelze dale stratifikovat zavaznost
mezi submasivni a masivni PE na zdkladé CTA. Podobné
i pfitomnost D-tvaru levé komory je zndmkou pretizeni
pravé komory, nicméné vyskytuje se jen u 31,8 % pacien-
td s masivni PE.

Echokardiografie je uzite¢ny nastroj k diagnostice
v emergentni situaci pfi diferencialni diagnostice, a také
umoznuje v jedné dobé zjistit pfitomnost trombézy dol-
nich koncetin. V nasem souboru byla trombdza dolnich
koncetin zjisténa u 73,17 % pacientd, a ukazuje tedy, Ze
duplexni sonografie je velmi Uc¢inny nastroj v diagnostice
plicni embolie, kdy kombinace laboratornich, klinickych
a ultrazvukovych vysetfeni srdce a cév je schopna zastou-
pit CTA ¢i perfuzni vysetieni v dobé, kdy neni dostupné.
Nevyhodou je, Ze sonografista ¢i kardiolog je mimo béz-
nou pracovni dobu v zafizeni okresniho typu nedostupny.
Déle z echokardiografickych nalezl vyplyva prekvapivé
vysoky primér gradientu na trikuspidalni chlopni u malé
plicni embolie, coz vysvétlujeme tak, Ze u vétsi ¢asti pa-
cientd s opravdu normalnim tlakem v plicnici byla triku-
spidalni regurgitace velmi mal4, a gradient tudiz neméfi-
telny. Pficemz je nutno zduraznit, Ze vliv na tlak v plicnici
ma celad fada onemocnéni plic a levého srdce.

Prispévky
MUDr. Miroslav Kodym — usporadani studie, shromazdéni
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Rada interven¢nich studii prokézala, Ze pacienti s ischemickou chorobou srde¢ni (ICHS) maji uZitek z agresivnéjsiho sni-
Zeni LDL cholesterolu. Cilem této analyzy bylo posoudit, nakolik se v pribéhu poslednich deseti let zménila adherence
k doporucené cilové hodnoté LDL cholesterolu a davkovaci zvyklosti u statinu v sekundarni prevenci ICHS obecné.
Analyzovano bylo celkem 1 349 pacient(i (21,7 % zen) o prdmérném véku 64,9 roku (smérodatna odchylka
[SD] + 9,0) po akutnim koronadrnim syndromu a/nebo koronarni revaskularizaci, vysetfenych ve tfech neza-
vislych kohortach (Ceskd data z projektu EUROASPIRE IlI, IV a V).

Globalni kontrola hypercholesterolemie se sice v pribéhu sledovaného obdobi vyrazné zlepsila, avsak stale
az 52 % pacientd v roce 2017 nedosahovalo doporucené cilové hodnoty LDL (< 1,8 ,mmol/l). Stejné tak
preskripce statinu v nejvyssi davce (atorvastatin 80 mg ¢i ekvivalent) sice signifikantné vzrostla, stale vsak
Cinila pouze 23 % v kohorté z roku 2017. Na zakladé individudlnich hodnot LDL jsme se dale pokusili odhad-
nout potencidl eventualni intenzifikace hypolipidemické 1é¢by. Maximalni mozna up-titrace statinu by vedla
k vzestupu adherence k doporucené hodnoté o dalsich 12 %, zatimco po pfidani ezetimibu by hodnoty LDL
< 1,8 mmol/l mohlo teoreticky dosahovat az 73 % pacient.

Souhrnné, jakkoliv naprosté vétsina pacientli s ICHS uziva statin, adherence k doporucené cilové hodnoté
LDL zGstavé hrubé nedostatecna. Maximalni up-titrace statinu a zejména castéjsi uzivani kombinacni hypo-
lipidemické Ié¢by by mohlo situaci zlepsit. © 2019, CKS.

ABSTRACT

Several clinical trials have shown that patients with coronary heart disease (CHD) benefit from more aggressive
treatment to achieve lower target LDL cholesterol. We aimed to analyze the changes in achievement of guideline
recommended LDL target during last 10 years and the usual dosage of statin in secondary prevention of CHD.
We analyzed 1349 patients (21.7% females) aged 64.9 years (standard deviation [SD] + 9.0) after acu-
te coronary syndrome and/or coronary revascularization from three different cohorts (Czech samples of
EUROASPIRE IlI, IV and V).

Overall control of hypercholesterolemia substantially improved from year 2006 to year 2017, 52% of CHD patients
did not achieve the guideline target LDL <1.8 mmol/L in 2016/2017 cohort. Accordingly, despite the fact that pre-
scription rate of maximal potent statins (atorvastatin 80 mg or equivalent) significantly increased, it still accounted
to only 23% in the most recent cohort. On the basis of individual LDL concentrations we might approximate that
after maximal possible up-titration of statin, the adherence to recent LDL target may improve by further 12%.
Provided ezetimibe is added into combination, up to 73% patients would have LDL <1.8 mmol/L, as recommended.
In conclusion, although majority of CHD patients are currently being treated with statin, the usual doses and
adherence to the recommended target remains unsatisfactory. Maximal statin up-titration and namely more
frequent use of combination of hypolipidemic drugs may substantially improve this situation.
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Uvod

Lécba statinem a kontrola hypercholesterolemie zUsta-
va klicovym opatienim sekundarni prevence vsech fo-
rem aterovaskularniho postizeni a ischemické choroby
srdecni (ICHS) pak zvlasté. Pocinaje rokem 2004 série
interven¢nich studii jakési druhé generace akcentova-
la otdzku ndlezitého davkovani statinu a 1écbou dosa-
Zené hodnoty LDL cholesterolu (LDL)."* Metaanalyza
14 interven¢nich studii se statinem na vice nez 90 000
probandech prokazala, Ze pokles LDL o kazdy 1 mmol/I
je provazen asi 19% poklesem mortality z kardiovas-
kuldrnich pric¢in a 26% poklesem incidence nefatdlnich
infarktd myokardu.> Jind metaanalyza z roku 2010,
tentokrat 26 interven¢nich studii zahrnujicich vice nez
140 000 subjekttd, potvrdila, Ze ¢im nizsi je dosazena
hodnota LDL (a vyssi pouzita davka statinu), tim lepsi je
také dosazeny efekt z hlediska redukce kardiovaskular-
nich pfihod.® Doposud nebylo prokdzdno zadné ,,dno”
ucinku snizovani LDL z hlediska redukce kardiovasku-
larniho rizika. Recentni subanalyza studie FOURIER
dokonce prokdzala, Ze riziko kardiovaskularnich pfi-
hod klesa kontinualné paralelné s hodnotou LDL, a to
dokonce az pod 0,2 mmol/l (!) a bez zifetelného rizika
nezadouciho ucinku.’

Strategie kontroly hypercholesterolemie v sekundarni
prevenci ICHS je formalizovana jiz od devadesatych let
sérii doporuceni (guidelines) a cilova Ié¢ebna hodnota
LDL byla jiz mnohokrat revidovadna; z LDL < 3 mmol/l
v doporucenich z roku 1998% na < 2,5 mmol/l v roce
2003,° az po aktualni < 1,8 mmol/l v doporucenich z let
2012 a 2016."*'" V prezentované studii jsme analyzova-
li, jak se ¢asem meénila adherence k doporucené cilové
hodnoté LDL a davkovaci zvyklosti u statinu v klinické
praxi mezi lety 2006 a 2017. Kromé toho jsme se pokusili
odvodit teoreticky hypolipidemicky potenciadl maximali-
zace dostupné lécby.

Metodika

Usporadani a studijni populace

Studie predstavuje subanalyzu ceskych dat z projektu
EUROASPIRE, prlrezové srovnani tfi nezavislych kohort
pacientu se stabilizovanou ICHS (EUROASPIRE IlI, IV a V),
vySetifenych v letech 2006-2007, 2012-2013 a 2016-2017.
Detaily selekce vSech tfi kohort jsou uvedeny jinde.'>'
Kratce, podle chorobopist a propoustécich zprav byli re-
trospektivné identifikovani pacienti ve véku méné nez
71 let, hospitalizovani pfed minimdlné Sesti mésici pro
alesponi jednu z nasledujicich diagnéz: prvni aortokoro-
narni bypass (CABG), elektivni perkutanni koronarni an-
gioplastika (PTCA), akutni infarkt myokardu nebo akutni
koronarni ischemie. Identifikace pacientd byla zahajena
s nejnovéjsimi pfipady a pokracovala do minulosti dokud
nebyl ziskan vzorek 525 pacientt v kazdé z kohort. Iden-
tifikovani pacienti byli kontaktovani a respondenti vyset-
feni podle standardniho protokolu. Ve vsech tfech kohor-
tach bylo postupovano stejnym zplsobem a realizovany
byly i ve stejnych centrech, tj. ve Fakultni nemocnici Plzer
a Institutu klinické a experimentalni mediciny/Thomaye-
rové nemocnici Praha.

Sbér dat

Vysetfeni pacientd bylo realizovano ve formé kampang,
a to v rozmezi 6-24 mésict po kvalifikujici kardiovasku-
larni pfihodé (akutnim koronarnim syndromu nebo re-
vaskularizaci). Detaily vysetifovaciho protokolu jsou opét
uvedeny jinde,'>' ale zahrnoval zjistovani obvyklych de-
mografickych a osobnich charakteristik, véetné udaju o Zi-
votnim stylu a uzivané farmakoterapii. Dale byla u kaz-
dého probanda mérena télesnd vyska a hmotnost (v leh-
kém pradle bez bot) pomoci vahy SECA 701 (SECA, Hamb-
urg, Némecko) s pfipojenym méridlem a obvod pasu krej-
Covskou mirou. Krevni tlak (TK) byl méren standardnim
rtutovym sfygmomanometrem na pravé ruce vsedé, po
alespon péti minutach klidu. K verifikaci kurackého ha-
bitu byl pouzit pfistroj SMOKERLYSER (Bedfont Scientific,
Upchurch, Velka Britanie), méfici obsah CO ve vydecho-
vaném vzduchu. Odbér krve byl realizovan po alespon
dvanactihodinovém lacnéni. Laboratorni vysetfeni byla
realizovana v sérii ze zamrazenych vzorkd a zahrnovala
stanoveni celkového, HDL cholesterolu a triglyceridd, a to
v centralni laboratofi projektu EUROASPIRE (detaily jsou
opét uvedeny jinde).'?* LDL cholesterol byl vypocitan
pomoci Friedewaldovy rovnice, tj. LDL = total cholesterol
— HDL - (TG/2,22). Kreatinkinaza (CK) byla stanovena v lo-
kdlni laboratofi na platformé ARCHITECT ¢800 analyzer
(Abbott Laboratories, Némecko) a komercnich kitd.

Zpracovani dat

Jednotlivé rizikové faktory byly kategorizovany podle
cilovych hodnot Spolec¢nych evropskych doporuceni pro
kardiovaskuldrni prevenci.>'" Jmenovité jsme testovali
zejména adherenci k cilovym hodnotam LDL < 2,5 mmol/I
a < 1,8 mmol/l.

Udavanad davka jednotlivych typu statinu byla standar-
dizovana do skupin podle ekvipotentni hypolipidemické
ucinnosti nasledovné: 1. ,atorvastatin 10 mg nebo ekvi-
valent” (kategorie zahrnovala kromé toho jesté pacien-
ty lé¢ené 20 mg simvastatinu, 40 mg fluvastatinu nebo
5 mg rosuvastatinu), 2. ,atorvastatin 20 mg nebo ekvi-
valent” (tj. 40 mg simvastatinu, 80 mg fluvastatinu nebo
10 mg rosuvastatinu); 3. ,atorvastatin 40 mg nebo ekviva-
lent” (tj. 80 mg simvastatinu nebo 20 mg rosuvastatinu);
4. ,atorvastatin 80 mg nebo ekvivalent” (tj. 40 mg rosuva-
statinu). Pro simulaci efektu up-titrace jsme pocitali s 6%
poklesem LDL pfi kazdém zdvojnasobeni davky statinu,
zatimco po pfidani ezetimibu jsme pocitali s teoretickym
poklesem o 25 %."> Ke kalkulaci nakladu hypolipidemické
terapie jsme pouzili aktualni ceny (z bfezna 2018) pred-
métnych pfipravkd v Ustavni lékarné Fakultni nemocnice
v Plzni.

Statisticka analyza byla realizovdna pomoci softwaru
STATA 8 (STATA Corp LP, College Station, TX, USA) a po-
uzity bylo prevazné konvencni deskriptivni a porovnavaci
metody. Jako staticky signifikantni byl povaZzovan rozdil
na 5% hladiné vyznamnosti (p < 0,05).

Vysledky

Zakladni prufezové charakteristiky
Celkem bylo vySetfeno 1 387 pacientt (1 086 muzu
a 301 zen; o prumérném véku 64,8 + 9,0 roku) po in-
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Tabulka 1 - Zakladni charakteristiky soubort (pramér [SD] ¢i frekvence) ve studiich EUROASPIRE IlI, IV a V

Spojena data EA Il EA IV EAV p pro trend*
(2006-2007) (2012-2013) (2016-2017) (EA il vs. EA V)

n 1349 481 476 392 -
Veék (roky) 64,9 (9,0) 62,8 (8,6) 66,1 (9,0) 66,1 (9,0) < 0,001
Pohlavi (% Zen) 21,7 21,0 20,2 24,0 0,26
Revaskularizace (%) 94,8 95,4 95,1 93,9 0,39
Index télesné hmotnosti (kg/m?) 29,5 (4,6) 29,3 (4,6) 29,4 (4,3) 29,8 (5,1) 0,06
Aktualni koureni (%) 19,0 20,3 16,8 20,2 0,29
Primér pasu (cm) 104,2 (12,4) 102,2 (11,8) 104,5 (11,6) 106,3 (13,6) < 0,001
Systolicky krevni tlak (mm Hg) 139,0 (19,6) 145,0 (20,0) 136,3 (18,9) 134,9 (18,2) < 0,001
Diastolicky krevni tlak (mm Hg) 83,6 (11,2) 85,3 (11,8) 81,9 (10,8) 83,6 (10,7) 0,026
Antihypertenzni medikace (%) 96,3 94,9 98,7 95,2 0,94
Celkovy cholesterol (mmol/l) 4,33 (1,06) 4,56 (1,09) 4,32 (0,98) 4,03 (1,04) < 0,001
HDL cholesterol (mmol/I) 1,24 (0,32) 1,24 (0,30) 1,18 (0,27) 1,31 (0,39) 0,010
LDL cholesterol (mmol/I) 2,34 (0,91) 2,55 (0,93) 2,38(0,81) 2,02 (0,91) < 0,001
Triglyceridy (mmol/l) 1,67 (0,81) 1,76 (0,90) 1,69 (0,75) 1,54 (0,73) 0,032
Kreatinkindza (ukat/l) 2,50 (2,27) 2,55 (2,18) 2,83 (3,17) 2,25 (1,51) 0,15
Hypolipidemicka 1écba (%) 90,1 84,4 93,7 92,6 < 0,001
Glykemie nala¢no (mmol/l) 6,98 (2,83) 7,33 (2,57) 6,99 (2,10) 6,53 (3,72) < 0,001
Antidiabeticka lécba (%) 25,8 20,8 29,0 28,1 0,019

EA - EUROASPIRE; HDL - lipoprotein o vysoké hustoté (high density lipoprotein); LDL - lipoprotein o nizké hustoté (low density lipoprotein).

# Adjustovano na vék a pohlavi (s vyjimkou rozdilu pfimo v téchto parametrech). Kategorizované proménné jsou uvedeny kurzivou.

farktu myokardu a/nebo koronarni revaskularizaci;
medidn casu mezi vySetfenim a kvalifikujici pfihodou
¢inil 1,23 (0,79-1,57) roku. Pfesna informace o uzivané
davce statinu vSak chybéla u 38 pacientd, tudiz findlni
soubor ¢inil 1 349 osob (zakladni charakteristiky jsou
uvedeny v tabulce 1). Hypolipidemickou |é¢bu udavalo
vice nez 90 % pacientl, zatimco statin uzivalo 88,9 %
osob. Kombinacni Ié¢bu statin s jinym hypolipidemikem
mélo predepsanou pouze asi 3,3 % a dalsi dva pacienti
uzivali inhibitory proproteinové konvertazy subtilisin/
kexin typu 9 (PCSK-9) (nejspise v ramci klinického tes-
tovani).

Zmény v profilu lipidu a charakteristikach lécby
mezi lety 2006 a 2017
Sledované parametry metabolismu lipidd se béhem sle-
dovaného obdobi (tj. mezi studii EUROASPIRE lll a V, t;.
v letech 2006-2017) dosti zdsadné zlepsily a pradmérné
koncentrace LDL klesly o pfiblizné 0,5 mmol/Il (tabulka
1). Podil pacientu, ktefi dosahli Ié¢ebného cile LDL, tu-
diz stoupl z 20 % na 48 % ¢i z 53 % na 77 % pfti pouziti
hodnoty < 1,8 mmol/l, resp. < 2,5 mmol/l (tabulka 2).
Pomérné zasadni zmény byly také pozorovany v dav-
kovani statind. Proporce pacientl lé¢enych atorvasta-
tinem 40 mg ¢i ekvivalentem stoupla mezi lety 2006
a 2017 vice nez devitinasobné (z 5 na 42 %), zatimco
preskripce atorvastatinu 80 mg z 0 na pfiblizné 23 %.
Sledovali jsme rovnéz trendy, jak byla davka statinu
upravena od propusténi z nemocnice pro kvalifikujici
pfihodu (infarkt myokardu a/nebo koronarni revaskula-
rizaci) do vySetreni v této studii (tabulka 2, spodni ¢ast).
Vétsina pacientd setrvavala na davce predepsané pri di-
misi (uvedené v propoustéci zpravé) a relativni velikost
této skupiny navic v prlibéhu ¢asu narUstala. Podobné

klesalo zastoupeni pacientl, jimz byla davka statinu
po propusténi up-titrovana (z 31 na 7 %). Naopak ale
zastoupeni téch, jimz nebyl statin nikdy nasazen, kles-
lo z 14,8 na 8,6 %. Mirné zvyseni CK (tfikrat horni limit
normalnich hodnot) zUstava po celé sledované obdobi
velmi nizky (pfiblizné 2%) a zadny z vysetienych pa-
cientd nevykazoval desetindsobné zvyseni CK (obvykle
povazované za hranici klinicky zdvaznéjsi myopatie in-
dukované statinem).

Teoreticky potencial maximalni mozné up-titrace
statinu a kombinace s ezetimibem
Tato analyza (tabulka 3) je zalozena na skutec¢nych in-
dividudlnich datech 1 208 pacientl IéCenych statinem
a predpokladaném 6% snizeni koncentrace LDL (nad
ramec aktudlni hodnoty) pfi kazdém zdvojeni uzivané
davky. Podobné jsme pocitali s 25% poklesem aktual-
ni koncentrace LDL po pfidani ezetimibu, resp. s 60%
poklesem pro pfidani inhibitoru PCSK-9. PFi téchto
predpokladech by maximalni up-titrace statinu mohla
teoreticky snizit pramérnou koncentraci LDL v soubo-
ru o 0,24 mmol/l, zatimco pridani ezetimibu (u téch,
ktefi by timto nedosahli cilové hodnoty LDL) o dalsich
0,74 mmol/l. Proporce dosazeni cilové hodnoty LDL <
1,8 mmol/l v tomto podsouboru (hodnoceni jsou pouze
pacienti jiz statinem |écenf) by takto stoupla z 30 na 42
% (maximdlni up-titraci), resp. az na priblizné 73 % (po
pfidani ezetimibu). Pokud by zbylé ¢asti (tj. tém, kdo by
ani takto cilové hodnoty nedosahli) byl podan inhibitor
PCSK-9, dosahla by kontrola hypercholesterolemie teo-
reticky takika 100 %.

Pokusili jsme se rovnéz odhadnout nezbytné financni
naklady na takto vedenou optimalizaci hypolipidemické
|écby (tabulka 3, spodni ¢ast). Maximalni moznd up-titra-
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Tabulka 2 - Zmény v charakteristikach hypolipidemické medikace mezi roky 2006 a 2017 ve studiich EUROASPIRE lII, IV

a V (frekvence podskupiny)

Spojena EA NN EA IV EAV p
data  (2006-2007) (2012-2013) (2016-2017)

Slozeni lécby (%)

Statin v monoterapii 84,6 79,6 88,4 88,9 < 0,007*
Statin plus fibrat v kombinaci 2,5 3,5 2,4 1,4
Statin plus ezetimib ¢i inhibitor PCSK-9 1,8 2,1 1,9 1,7
Fibrat ¢i ezetimib v monoterapii 1,4 1,7 1,1 0,7
Bez hypolidemické Iécby 9,7 13,1 6,2 7,1
Davkovani statinu (%)
Zadny statin 10,2 14,8 7,3 86 < 0,001*
Atorvastatin 10 mg nebo ekvivalent® 17,4 37,4 8,6 4,7
Atorvastatin 20 mg nebo ekvivalent® 387 43,2 47,3 22,1
Atorvastatin 40 mg nebo ekvivalent: 26,1 4,6 34,5 41,9
Atorvastatin 80 mg nebo ekvivalent? 7,6 0,0 2,4 22,7
Dosahovani cilové hodnoty LDL (%)
LDL < 2,5 mmol/l 62,8 53,2 60,9 76,8 <0,001*
LDL < 1,8 mmol/l 28,8 19,9 22,7 48,0
Zmény v davkovani statinu po propusténi z nemocnice’
(%)
Nezménéno 51,4 37,5 57,9 60,1 <0,001*
Davka zvysena (up-titrovana) 19,2 31,1 17,3 7,1
Davka sniZzena 19,2 16,6 17,7 24,1
Podavani statinu ukonceno 7,2 10,9 4,3 6,4
Lécba statinem nikdy nezahdjena 3,0 3,9 2,8 2,2

Zvyseni kreatinkinazy (%)
Vice nez trikrat (7,2 ukat/l) 2,1 2,5 2,4 1,8 -

EA - EUROASPIRE; HDL - lipoprotein o vysoké hustoté (high density lipoprotein); LDL - lipoprotein o nizké hustoté (low density lipopro-
tein); PCSK-9 - proproteinova konvertaza subtilisin/kexin typu 9. Kategorizované proménné jsou uvedeny kurzivou.

#Zmény v podilu subjektl v pribéhu casu (EA 11I-V) (32 test); S pro kvalifikujici pfihodu, tj. akutni koronarni syndrom a/nebo revaskularizaci.
2 Simvastatin 20 mg ¢i méné, atorvastation 10 mg, fluvastatin 40 mg ¢i méné, lovastatin 20 mg; ® simvastatin 40 mg, fluvastatin 80 mg, ator-
vastatin 20 mg, rosuvastatin 10 mg; < simvastatin 80 mg, atorvastatin 40 mg, rosuvastatin 20 mg; ¢ atorvastatin 80 mg, rosuvastatin 40 mg.

Tabulka 3 - Odhadovany potencial up-titrace davky statinu a kombinacni lécby, véetné financnich nakladi (analyza provedena

jen u pacientt lécenych statinem, n = 1 245)

Skutecna Po up-titraci Po up-titraci statinu a pridani  Po up-titraci statinu, pridani
situace statinu ezetimibu* ezetimibu a inhibitoru PCSK-9°
Koncentrace LDL a dosahovani
cilové hodnoty
LDL (mmol/I) 2,27 (0,84) 2,03 (0,75)* 1,53 (0,57) * 0,61 (0,23) %
LDL < 2,5 mmolll (%) 65,4 784 94,6 100
LDL < 1,8 mmolll (%) 30,0 42,0 73,3 99,8
Naklady lécby pro
100 pacientt/rok (CZK)
Up-titrace statinu k cilové 193 500 314 400 1585 600 NA**
hodnoté LDL < 1,8 mmol/l
Pausalné nejvyssi davka statinu 193 500 365 200 1636 400 NA*

LDL - lipoprotein o nizké hustoté (low density lipoprotein); NA — nedostupné; PCSK-9 — proproteinova konvertaza subtilisin/kexin typu 9.
# Jen pokud by maximalni up-titrace statinu teoreticky nevedla k poklesu LDL pod 1,8 mmol/l (n = 700).

$ Jen pokud by maximalni up-titrace statinu + ezetimibu teoreticky nevedly k poklesu LDL pod 1,8 mmol/l (n = 332).

* Predpokladan 6% pokles s kazdym zdvojnasobenim dévky statinu; # predpokladan 25% pokles LDL po pridani ezetimibu.

$$ Pfedpokladan 60% pokles LDL po pfidani inhibitoru PCSK-9; ** nebylo mozno kalkulovat - cena a indika¢ni kritéria zatim nejsou urceny
(pro kalkulaci naklad(i pouzity aktudlni ceny v Ustavni |ékarné FN Plzeri). Kategorizované proménné jsou uvedeny kurzivou.

ce statinu by vedla k jen asi 62-89% naruGstu v aktualnich  covala (tj. asi u 68 % subjektl), by pfi soucasnych cenach
zprdmérovanych néakladech na 1é¢bu (na cca 315 000 K¢ prumérné naklady hypolipidemické lécby v sekundarni
u 100 paciento-rokl). Naopak pouziti ezetimibu do kom-  prevenci zvysila az osmkrat (na priblizné 1 600 000 K¢ za
binace u pacientll, kde by maximalni up-titrace neposta- 100 |é¢enych pacientd po dobu jednoho roku).
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Diskuse

Klicovym poselstvim nasi analyzy ,klinické reality” je,
Ze navzdory jasnému zlepseni v poslednich péti az de-
seti letech zUstdva skutecna uroven kontroly hypercho-
lesterolemie hluboko pod standardy, predpokladanymi
v soucasné platnych doporucenich." Zejména potencidl
statinG ke snizeni rizika recidivy kardiovaskularni pfihody
tak neni pIné vyuzit, a to diky tomu, Ze nejsou adekvatné
davkovany.

Pres zietelné zlepseni lipidového profilu v pribéhu
sledovaného obdobi adherence k doporucené cilové
hodnoté LDL < 1,8 mmol/l ¢inila na jeho konci (v souboru
EUROASPIRE V) jen 48 %." To je dano predeviim tim, Zze
maximalni dostupnou (a doporucovanou) ddvkou statinu
(atorvastatin 80 mg nebo rosuvastatin 40 mg) byla |é¢ena
pfiblizné jen pétina pacientl. Pfitom krucialni role takto
davkovaného statinu je dobfe zndma jiz po vice nez 14
let," a |ze tedy jen spekulovat, pro¢ tento poznatek tak
malo pronikl do klinické praxe. Jednim z dlvodd by moh-
la byt obava predepisujiciho Iékafe z mozného nezadou-
ciho ucinku. Ve skutec¢nosti je viak frekvence nezadoucich
ucinkd obecné u statint az neobvykle nizka, a jejich rizi-
ko se navic mezi vysokodavkovanym a nizkodavkovanym
statinem prakticky nelisi (v¢etné toho nejznaméjsiho, tj.
myopatie indukované statinem).’® Mozna jedinou vyjim-
ku predstavuje mirny , diabetogenni” ucinek, ktery pro-
kazatelné stoupd s davkou statinu, avsak i v tomto pfipa-
dé kardiovaskularni pfinos lé¢by hrubé prevazuje riziko/
dopady tohoto nezadouciho ucinku."”

Podobné ani ekonomické divody by ve strategii |écby
nemeély hrat vétsi roli. Statiny byly vyrazné nakladné jen
na zacatku svoji éry a poté, co se objevily generické ko-
pie, jejich cena dramaticky klesla (napfiklad atorvastatin
80 mg je dnes az pétkrat levnéjsi nez 10 mg na konci de-
vadesatych let). V nasi analyze jsme se pokusili odhad-
nout, jak by se up-titrace k maximalni mozné ddvce stati-
nu (tedy ndlezitému terapeutickému standardu) odrazila
v primérnych nakladech na tuto lécbu. Zjistili jsme, Ze
ndklady by nebyly ani dvojndsobné nez za aktudlni situa-
ce a na 100 pacientt v sekundarni prevenci ICHS by ¢inily
stale prijatelnych priblizné 360 000 K¢ ro¢né.

Alternativnim vysvétlenim obecného , poddavkovani”
statint v sekundarni prevenci mize také byt, Ze ambu-
lantni |ékati v podstaté jen respektuji davku, kterd byla
pacientim doporucena pfi propusténi z hospitalizace po
infarktu myokardu a nase data celkem jasné ukazuji, ze
~ochota” lécbu up-titrovat v ambulantni péce je v pod-
staté miziva (pfiblizné u 7 % pacientt). Jako nejracional-
néjsi reseni se tedy zda zahadjit jiz v dobé hospitalizace
lIé¢bu rovnou maximdlni davkou a naopak ji sniZzovat,
pokud by se ndhodou objevil jakykoli nezadouci ucinek
(opét nutno zdUraznit, Ze tato situace nesjpise nastane
jen zcela vzacné).

Je tfeba ale konstatovat, Ze pres evidentni pfinos z hle-
diska redukce kardiovaskularniho rizika vlastni hypolipi-
demicky potencial maximalni up-titrace statinu ma svuj
LSstrop”, a tim je tzv. pravidlo Sesti (tj. ze kazdé zdvoj-
nasobeni davky statinu vede jen k 6% poklesu aktualni
hodnoty LDL)."® Na zakladé redlnych individualnich kon-
centraci LDL jsme mohli modelovat, Ze podil pacientl do-
sahujicich doporucené hodnoty LDL vzroste po maximalni

mozné up-titraci v nasem souboru jen asi o 12 % - na-
stoluje se tedy otazka pridatného potencidlu kombinacni
hypolipidemické |é¢by. Teoreticky by kombinace s eze-
timibem méla snizit aktualni koncentraci LDL o dalSich
20-25 %9 a studie IMPROVE-IT také prokazala, Ze kom-
binace ezetimibu se stfedné davkovanym statinem byla
v sekunddrni prevenci ICHS spojena i s 6,4% redukci rizika
velkych kardiovaskularnich pfihod (oproti monoterapii
statinem).?® Na zakladé nasich dat bylo tedy mozno od-
hadnout, Ze pfi pouziti kombinace statinu s ezetimibem
by doporucené cilové hodnoty LDL dosahlo vice nez 70
% pacientld. Bohuzel v redIné praxi je tato moznost spise
prehlizena a kombinacni |écbu s ezetimibem uzivalo v na-
$em souboru pouze priblizné 2 % pacientl. Ekonomické
davody jsou zde tentokrat asi urcujici, nebot tato léc¢ba
je zatim relativné velmi nakladna (zejména v kontrastu
s nizkou cenou statinu). Nalezité uzivani této moznosti
(a indikovana by byla na zadkladé nasich dat asi u 60-70
% viech pacientd v sekunddrni prevenci) by si vyzadalo az
osmkrat vy3si prdmérné ndklady, nez je tomu doposud.
Na druhé strané se to muze brzy zasadné zménit, nebot
nedavno (bfezen 2018) skoncila patentova ochrana ezeti-
mibu a s oc¢ekdvatelnym narlstem generickych alternativ
Ize také pocitat i s markantnim poklesem (podle nékte-
rych zprdv dokonce az o 85 %) ceny pfipravkd s touto Ié-
¢ivou latkou.

Kompletné novou éru v hypolipidemické 1é¢bé otevre-
ly inhibitory PCSK-9. Tato farmaceuticka tfida je spojena
s enormnim hypolipidemickym potencidlem (kolem 60 %),
a to i pokud je podana pacientdm jiz [écenym jinymi hy-
polipidemiky.?" Diky tomu byla provdzena u nékterych
pacientt poklesem LDL az k doposud nevidanym hodno-
tdm 0,5 mmol/l (1), a co je dulezitéjsi, i v takto nizkych
hodnotach je zachovan potencidl k vyznamnému poklesu
kardiovaskuldrniho rizika.?' V neddvno publikované stu-
dii FOURIER byla lé¢ba evolucumabem provazena asi 15%
redukci rizika zdvazné kardiovaskularni pfihody a po-
dobny vysledek méla i studie s alirocumabem ODYSSEY
(prezentovano na konferenci American College of Car-
diology 2018). Vztazeno na nase data, tato lécba (uzita
u téch, ktefi by ani kombinaci statin + ezetimib nedosah-
li LDL < 1,8 mmol/l, tj. cca 20-30 % pacientd) by zvysila
adherenci k cilové hodnoté az nékde blizko ke 100 %.
Bohuzel viak neni realistické predpokladat pro nejblizsi
léta, Ze by na tuto Ié¢bu mohli dosahnout vsichni takto
definovani pacienti v sekundarni prevenci. Pfi soucasné
cené asi 14 000 USD/rok (priblizné 308 000 K¢) ve Spo-
jenych statech americkych (v Evropé je to o néco méné)
by nezbytné néklady bezpochyby zcela ,vyplundrovaly”
zdravotnické rozpocty i bohatsich statd, nez je nas (a je
nutno vzit také v potaz, Zze jen rocni incidence infarktu
myokardu ¢ini u nds asi 21 000 pripadd s predpokladem
dozivotni 1écby!). Farmakoekonomickd analyza inhibito-
ra PCSK-9 zaloZend na datech ze studie FOURIER stanovi-
la, Ze tato lécba by se stala ndkladové efektivni pfi snizeni
ceny na < 3 415 € na pacienta/rok (priblizné 88 000 K¢).??
Jind analyza nezavislé organizace (Institute for Clinical
Economic Review) stanovila, Ze nakladové efektivni cena
inhibitord PCSK-9 v sekundarni prevenci by neméla cinit
vice nez 2 026 € (priblizné 52 000 K¢). Nejasnd jsou zatim
i indikacni kritéria této lécby, v nékterych zemich (Né-
mecko, Italie, Spanélsko, Nizozemsko...) jsou inhibitory
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PCSK-9 indikovdny u pacientd, jejichz LDL presahuje
2,5 mmol/l navzdory maximalni tolerované davce statinu
plus ezetimib, v jinych zemich (Velka Britanie, Sloven-
sko, Svédsko...) je rozhodujici hodnotou indikace LDL
> 4 mmol/l. V Cesku jsou indika¢ni kritéria zatim v jed-
nani, proslycha se ale, ze indika¢ni hodnotou PCKS-9 by
mohla byt hranice LDL > 3 mmol/l (pfi maximalni mozné
|é¢bé) — v naSem souboru by toto znamenalo, Ze inhibitor
PCKS-9 by mohl byt indikovan zhruba 0,9 % pacienttm.
Tento relativné maly pocet jiz pusobi realisti¢téji i z eko-
nomického hlediska, zejména pokud by cena téchto pfi-
pravkl byla jesté v budoucnosti upravena nize ve smyslu
vyse uvedenych farmakoekonomickych studii.?

Nase analyza mé pochopitelné fadu limitaci. Pfede-
vsim zarazeni byli prevdzné pacienti akumulovani kolem
velkych zdravotnickych center univerzitniho typu. Nelze
tedy vyloucit, Ze klinicka realita mimo velké aglomera-
ce mUze byt zcela jind (a nejspiSe horsi). Rovnéz ucinek
maximalizace davky statinu predstavuje jen teoretickou
konstrukci, jakkoli zaloZzenou na reédlnych hodnotach LDL
skute¢nych pacientl. Realistictéjsi je tedy predpokladat,
ze ucinek maximalizace |é¢by by asi byl ve skutecnosti

0 néco nizsi.

Zavéry

Kontrola hypercholesterolemie zGstava v sekundarni pre-
venci neuspokojiva a lé¢ebny potencidl dostupné lécby
(ve smyslu redukce rizika kardiovaskularnich pfihod) tak
neni v klinické praxi plné vyuzit. Slibny koncept do bu-
doucnosti predstavuje ¢astéjsi vyuzivani kombinacni hy-
polipidemické Iécby.

Podékovani
Predevsim bychom chtéli podékovat vsem spolupracov-
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Il.interniklinika, UK/LFaFNPlzen; ** Centrumkardiovasku-
larni prevence, 1. LF UK a Thomayerova nemocnice Praha;
** Pracovisté preventivni kardiologie IKEM, Praha.
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fadé i vSem ucastnikam (probanddm) projektu.
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prechodna titrace davek pripravku Entresto smérem dold nebo jeho vysazeni. Kontraindikace: Soutasné uzivani s ACE inhibitory. Pripravek Entresto nesmi byt podan do 36 hodin po ukongeniléghy ACE inhibitorem. Angioedém souvisejici s predchozi
|6ghou ACE inhibitory nebo s Iécbou ARB v anamnéze. Déditny nebo idiopaticky angioedém. Soutasné uzivani s Iécivymi ptipravky obsahujicimi aliskiren u pacient s diabetes mellitus nebo u pacienti s poruchou funkce ledvin (eGFR <60 ml/min/
1,73 m?). Zavazna porucha funkoe jater, bilidmi cirhdza a cholestdza. Druhy a treti timestr téhotenstvi. Hypersenzitivita na lécivé latky nebo na kteroukoli pomocnou latku. ZviStni upozornéni/varovani: Dudlniblokada RAAS: e Lécha pripravkem Entresto
nesmi byt zahdjena do 36 hodin po uZitf posledni davky AGE inhibitoru. Pokud je [6Sba ptipravkem Entresto ukongena, Iécha ACE inhibitorem nesmi byt zahgjena do 36 hodin po podéni posledni dévky pripravku Entresto.  Kombinace pfipravku Entresto
s primymi inhibitory reninu jako je aliskiren se nedoporucuje. © Pripravek Entresto obsahuje valsartan, a proto nemd byt poddvan sougasné s jinym pfipravkem obsahujicim ARB. Hypotenze: Léha nemd byt zahdjena, dokud STK neni > 100 mmHg.
U pacient(i Iécenych pripravkem Entresto byly hidSeny pfipady symptomatické hypotenze, zejména u pacient ve véku > 65 let, pacient(i s rendlnim onemocnénim a pacient s nizkym STK (< 112 mmHg). Pri zahajovéni léghy pripravkem Entresto
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hyperkalemie, i kdyz hypokalemie se miZe take vyskytnout. Pokud je sérova hladina drasliku >5,4 mmol/I, je tfeba zvazit vysazeni. Angioedém: U pacient(i Iétenych pfipravkem Entresto byl hidSen angioedém. Pokud se objevi angioedém, m4 byt
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Uvod: Echokardiografie hraje vedouci roli v diagnostice diastolické funkce levé komory srde¢ni. Dosud jsme
méli k dispozici pouze omezend data o vlivu véku na riizné parametry diastolické funkce.
Metodika: Retrospektivné jsme analyzovali databazi echokardiografickych nalezli pacientd vysetienych na
nasem pracovisti. Do studie jsme zahrnuli pouze pacienty se sinusovym rytmem, normalni ejek¢ni frakci
levé komory, bez chlopenni vady nebo jakékoliv jiné signifikantni echokardiografické patologie. Manualnim
prohledanim lékarskych zaznamu jsme pacienty rozdélili do tii skupin na zékladé jejich anamnézy - skupina
zdravych pacient(, skupina pacientd s arterialni hypertenzi a skupina s ischemickou chorobou srde¢ni.
Vysledky: Zafazeno bylo celkem 999 pacientt priimérného véku 60,1 + 14,4 roku, 48,5 % byli muzi. Skupina
zdravych pacientd zahrnovala 363 subjektt, skupina s arteridlni hypertenzi 429 subjektt a skupina s ische-
mickou chorobou srde¢ni 207 subjektG. Transmitralni pomér E/A vlivem véku postupné klesal z priméru
1,65 u pacientt mladsich 30 let na 0,78 u pacientd starsich 80 let. Septélni a lateralni rychlosti mitralniho
anulu v dopplerovském tkdrovém zobrazeni (e” sep a e” lat) s vékem poklesly, stejné jako septdlni a lateralni
e’/a’ pomér. Septalni, laterdIni a primérny pomér E/e” s vékem rostly shodné jako deceleracni ¢as viny E (DtE).
S vyjimkou decelera¢niho ¢asu viny E nebyly y? testem nalezeny zadné statisticky vyznamné rozdily v mére-
nych parametrech mezi tfemi srovnavanymi skupinami.
Zavér: Echokardiografické parametry diastolické funkce se s pfibyvajicim vékem fyziologicky zhorsuji. Na
zakladé této studie mohou byt urceny presnéjsi hrani¢ni hodnoty méfenych parametrt diastolické funkce
pro rtizné vékové skupiny, nez jsou doposud dostupné.

© 2019, CKS.

ABSTRACT

Introduction: Echocardiography plays a pivotal role in the diagnosis of left ventricular diastolic function.
There has been only limited data on effects of age on different parameters of left ventricular diastolic func-
tion.

Methods: We retrospectively searched and analysed a computerised echocardiography database data of
subjects investigated at our department. We enrolled only subjects with sinus rhythm, normal left ventricu-
lar ejection fraction, without any valvular disease or any other significant echocardiographic pathology. By
a subsequent manual search of hospital records we divided subjects into three groups based on their clinical
history — group of healthy patients, group of patients with arterial hypertension and a group with coronary
artery disease.

Results: We enrolled a total of 999 subjects, mean age 60.1 + 14.4 years, 48.5% were men. There were
363 healthy subjects, 429 subjects with arterial hypertension and 207 subjects with coronary artery disease.
Transmitral E/A ratio decreased with age from mean 1.65 in subjects aged under 30 years to 0.78 in subjects
over 80 years of age (p < 0.001). Tissue doppler velocities of septal and lateral mitral anulus (Em sep and Em
lat) decreased with age, as did the septal and lateral e/a’ ratio. The septal, lateral and average E/Em ratio
increased with age, as did the E wave deceleration time (DtE) (all parameters with p < 0.001). Except for DtE,
Chi-square goodness of fit test did not find any statistically significant differences in the measured para-
meters between the three compared groups.

Conclusions: Echocardiographic parameters of diastolic function physiologically deteriorate with age. Based
on this study, more exact cut-off values can be adopted for different age groups and measured diastolic
parameters, than are currently available.
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Uvod

Diastolicka funkce levé komory srdecni je charakterizova-
na schopnosti myokardu rychle relaxovat, a tak nasavat
a nasledné pasivné pfijimat krev z levé siné.!

Diastolickou funkci mohou zhorSovat pfidruzend one-
mocnéni, jako je tfeba arteridlni hypertenze a s ni spojena
hypertrofie myokardu nebo ischemicka choroba srdecni.

Na biochemické urovni je diastolicka funkce energe-
ticky naroc¢ny déj, pfi kterém jakakoliv porucha dodavky

Vyznamnou roli hraje také histologickd charakteristika
tkané. Pokud napftiklad hypertrofie nebo vazivové prestav-
ba zapficini zvySeni tuhosti myokardu, mdze to zpusobit
diastolickou dysfunkci a dale také zvysit plnici tlaky levé
komory.? Toto naruseni poddajnosti mGze vyustit az v levo-
stranné srdecni selhdni s dusnosti rizného stupné. Dnes jiz
vime, Ze az polovina pacientl trpicich srde¢nim selhanim ma
zachovanou systolickou funkci levé komory a jejich dusnost
je vysledkem diastolické dysfunkce rdzného stupné.’

Nejuzivanéjs$i metodou analyzy diastolické funkce je
echokardiografie, k popisu pfitomnosti a jeji zadvaznosti uzi-
vame nékolik parametra. Nejcastéji uzivanymi jsou hodno-
ceni transmitralniho prdtoku a tkarova dopplerovska echo-
kardiografie prstence mitralni chlopné.* Z téchto parametr(
Ize také odhadnout plnici tlaky levé komory a tim predi-
kovat moznou pritomnost postkapildrni plicni hypertenze
s moznym navazujicim levostrannym srde¢nim selhanim.>

Dosud jsme méli k dispozici pouze omezena data o vli-
vu véku na rlizné parametry diastolické funkce. Vliv véku
byl zatim popisovdn pouze na mensich souborech pacien-
td vysetfovanych echokardiograficky nebo pomoci mag-
netické rezonance.t""

Nasim cilem bylo ozfejmit vliv starnuti na rdzné para-
metry diastolické funkce levé komory. Déle jsme chtéli
analyzovat, jaké jsou vzdjemné vztahy mezi diastolickou
funkci, vékem a pfidruzenymi onemocnénimi, jako je ar-
teridIni hypertenze nebo ischemickd choroba srdecni.

Metodika

Retrospektivné jsme analyzovali elektronickou databazi
echokardiografickych nalezd pacient( vysetfenych na na-
$em pracovisti mezi lednem 2010 a prosincem 2015. Jednalo
se o nalezy pacientl hospitalizovanych i ambulantné vyset-
fenych. Do studie jsme zahrnuli pouze pacienty se sinuso-
vym rytmem, zachovanou ejek¢ni frakei levé komory >55 %,
s absenci jakékoliv stfedné vyznamné nebo vyznamné chlo-
penni vady, bez echokardiografickych znamek plicni hyper-
tenze, dysfunkce pravé komory ¢i jakékoliv jiné signifikant-
ni echokardiografické abnormality. Takto vybrané pacienty
jsme nasledné na zakladé manualniho prohledani zdravot-
nické dokumentace rozdélili do tfi skupin dle anamnestic-
kych dat — pacienti zdravi, pacienti s arteridIni hypertenzi
a pacienti s chronickou ischemickou chorobou srdecni.

U vsech subjekta byly hodnoceny echokardiografické
parametry transmitralniho pritoku: rychlost viny E, viny A,
deceleracni cas viny E (DtE) a pomér E/A. Dale byly analyzo-
vany diastolické rychlosti pohybu mitrdlniho anulu pomoci
tkariové dopplerovské echokardiografie: septalni a late-
ralni diastolické rychlosti mitrdlniho anulu (e” sep, a” sep,

e’ lat, a’ lat) a septdlni i lateralni pomér e/a” pomér. Byl
kalkulovan také septdlni, lateralni a prdmérny pomér E/e’.

Zafyziologické hodnotydiastolické funkcelevé komoryjsme
dle platnych doporuceni povazovali pomér E/A > 1 a rychlosti
mitralni anulu Em medialné >7 cm/s a lateralné > 10 cm/s.* Ke
kompletnimu popisu diastolické funkce jsme do analyzy zara-
dili také odhad plniciho tlaku levé komory, ktery je urcen po-
mérem rychlosti viny E a primérné rychlosti mitralni anulu, E/
e’avg, pro zpresnéni jsme také zahrnuli jednotlivé poméry, jak
pro septalni, tak pro lateralni okraj mitralniho anulu. Absence
vyssich plnicich tlakd levé komory je definovana jako pomér
E/e’avg < 8, hodnota > 14 naopak konstatuje pfitomnost zvy-
Senych plnicich tlakd. Mezi témito hodnotami leZi $eda zéna.*

Ke statistické analyze dat jsme pouzili MedCalc 18.9.1
a Microsoft Office Excel 365. Byly pouzity zakladni meto-
dy deskriptivni statistiky, hodnota p < 0,05 byla povaZzova-
na za statisticky vyznamnou. K ovéreni shody mezi tfemi
hodnocenymi skupinami byl pouzit y? test dobré shody
a One Way Anova test.

Vysledky

Zarazeno bylo celkem 999 pacientl, primérny vék 60,1
+ 14,4 roku, 48,5 % byli muzi (viz tabulku 1). Skupina
zdravych pacientl zahrnovala 363 subjektd, skupina s ar-
teridlni hypertenzi 429 subjektd a skupina s ischemickou
chorobou srde¢ni 207 subjektd.

Hlavni vysledky celého souboru jsou uvedeny v tabulce
2. Transmitralni pomér E/A klesal vlivem véku z pramérné
hodnoty 1,65 u pacientd mladsich 30 let na 0,78 u subjek-
td starsich 80 let. U pacientl ve véku 50 let a star3ich byly
zjistény prdmérné hodnoty E/A < 1, jeZz svéd¢i pro poru-
chu diastolické funkce zavislou na véku.

Septalni a lateralni rychlosti mitralniho anulu v dopple-
rovském tkanovém zobrazeni (e sep a e” lat) s vékem kle-
saly z pramérnych hodnot 13,4 a 17,3 u skupiny pacientt
mladsich 30 let na prdmérné hodnoty 5,7 a 7,4 u skupiny
pacientd starSich 80 let (tabulka 2). Primérné anuldrni
rychlosti mitralniho anulu pod fyziologickou mezi se ob-
jevovaly u pacientt starsich 50 let.

Septalni, lateralni a primérny pomér E/e” s vékem rost-
ly, v pfipadé tretiho jmenovaného udaje z hodnoty 5,8
ve skupiné do 30 let na hodnotu 10,5 v kategorii nad 80
let (tabulka 2). Abychom prokazali zavislost parametrt na
véku, data byla provérena analyzou rozptylu (One Way
Anova test). Pfi pozitivité Leveneova testu homogenity
rozptylu (p < 0,05) jsme pouzili také logaritmickou trans-
formaci, protoze rozptyl v jednotlivych skupindch byl rdz-

Tabulka 1 - Vékova stratifikace pacientti v souboru

Vékova skupina (roky) Pocet pacientt
Do 30 42
30-40 59
40-50 92
50-60 215
60-70 331
70-80 208
Nad 80 52




30 Vliv véku na diastolickou funkci levé komory

Tabulka 2 - Hlavni vysledky - cela studovana skupina (N = 999)

Echokardiografické parametry

Vékova skupina E/A DtE e’ sept e lat E/e” sept E/e’ lat E/e"avg e’/a’ sept e’/a’ lat
<30 1,7+04 160,7+63,4 134+3,1 173+38 67+138 52+14 58+14 1,7+0,6 22+0,9
30-40 1,4+05 1735+704 109+33 14142 76+24 58+1,8 65+1,8 1,2+0,5 1,7+0,8
40-50 1,1+03 1781598 89+31 11,7+38 8625 6,5+2,0 72+18 1,0+04 1,2+0,6
50-60 09+02 1976+687 7321 97=%29 9,6+29 74+27 82+25 0,7+0,3 09+04
60-70 09+03 20700+366 68+20 87=x25 10,2+3,3 8027 8,826 0,7+0,3 08=+0,4
70-80 08+03 2165711 6119 77+24 11,8+44 94+35 102+34 0703 0,7+0,3
>80 08+03 2340x771 57+18 7,4+20 122+34 95%33 105+29 07+03 0,7+0,3

Tabulka 3 - Vysledky u zdravych jedinct (N = 363)

Zdrava populace
Vék E/Em sept  E/Em lat E/Emavg Em/Amsept Em/Amlat Em sept Em lat VELe/VELa DtE
<30 680+19 524+147 583+143 1,65+064 218+0,89 1338+330 17,27+3,92 1,64+040 156,57 68,80
30-40 7,43+233 576190 640+190 1,30+050 1,77+£0,79 11,18+3,37 14,51+4,30 1,37+0,51 182,59 + 64,62
40-50 7,89+217 630+166 688+158 106+043 1,29+054 968+268 12,14+352 1,20+0,33 181,16 65,29
50-60 898+252 711+281 778+239 0,76+0,26 094036 7,78+206 10,17+297 0,92+024 191,17 +85,13
60-70 9,72+283 7,69+252 844+234 0,67+023 081+031 697+215 888x257 081+0,17 203,06+ 64,83
70-80 10,67 +4,32 886+3,78 944+344 064+026 069+024 642+176 786+257 076021 210,97+ 110,14
>80 12,04+385 746+190 911£225 059+025 062+014 478+120 744133 066011 244,44+57,14

Tabulka 4 - Vysledky u pacientu s arterialni hypertenzi (N = 429)

Echokardiografické parametry

Vékova E/Em sept E/Em lat E/Em avg Em/Am sept Em/Am lat Em sept Em lat VELe/VELa  DtE
skupina

<30 630+0,76 499+089 554+068 193+037 213+054 13,60+055 17,40+241 1,70+0,23 191,20 + 30,44
30-40 839+3,07 621+133 697+163 097+024 131+051 978+239 1267+328 145+0,50 128,89 + 88,59
40-50 964+273 685+244 780+212 0,75+0,26 1,09+055 7,48+254 10,81+355 101+0,33 171,10+59,84
50-60 975+£2,72 7,18+199 814+206 068+023 092+035 7,06+209 956+267 088+0,24 19951 +5598
60-70 10,48 +£3,52 8,15+283 899+274 069+033 083+052 6,73+191 868+258 088+0,34 203,55+61,20
70-80 1,37+3,69 914+3,13 994+299 066+024 070+0,25 6,25+206 7,77+2,46 080+0,28 211,54+57,89
>80 1243+3,71 983+355 10,76+3,13 0,64+0,21 066+0,21 570+143 734+199 0,79+0,28 238,32 +95,42

Tabulka 5 - Vysledky u pacientt s ischemickou chorobou srdecni (N = 207)

Echokardiografické parametry

Vékova E/Em sept E/Em lat E/Em avg Em/Am sept Em/Amlat Em sept Em lat VELe/VELa DtE
skupina

<30 V této vékové skupiné nejsou pacienti s ischemickou chorobou srdec¢ni

30-40  7,57* 5,89* 6,63* 0,78* 0,82* 7,00% 9,00* 0,73* 127,00%

40-50 858+203 612+167 7,08+1,69 1,00+0,56 1,29+0,79 891+£476 1236541 1,15+0,34 184,27 + 26,66
50-60 10,80+3,67 834+376 9,19+3,46 0,70£0,25 092+0,34 692+233 9,14+3,01 0,94+024 208,27 +50,25
60-70 10,45+3,42 828+282 9,04+258 0,70+0,23 083+034 681=+184 857+209 083+0,19 221,65=66,48
70-80  12,69+513 994+380 1085+381 070+035 0,74+032 588+182 751220 080=+0,21 22556 +68,88
>80 11,97 +2,98 10,16 3,27 10,77+2,74 0,74+036 0,74+038 6,22+221 733+222 0,82+028 222,72 56,69

* Smérodatna odchylka neni k dispozici pro nizky pocet pacientu.



J. Pyszko et al.

31

ny (skupiny nebyly homogenni). Viechny testy potvrdily
zavislost prislusnych parametrd na véku, vie s hladinou
vyznamnosti p < 0,001 (apendix A).

KdyzZ jsme pacienty rozdélili do skupin dle pfidruzenych
onemocnéni, zjistili jsme, Ze se diastolicka funkce zhorsu-
je s vékem stejnou mérou bez ohledu na pfitomnost ar-
teridIni hypertenze nebo ischemické choroby srde¢ni (viz
tabulky 3-5). Tento jev jsme potvrdili y2 testem dobré
shody, ktery neobjevil Zaddné statisticky vyznamné rozdily
v distribuci mérenych parametrl ve tfech srovndvanych
skupinach ve srovnani s teoretickou distribuci danou cel-
kovym modelem. Jinymi slovy, na pétiprocentni hladiné
vyznamnosti nejsou parametry ovlivnény pfidruzenymi
onemocnénimi, s vyjimkou decelera¢niho ¢asu viny E.

Diskuse

Vysledky této studie jasné demonstruji postupné zhor-
Sovani parametrd diastolické funkce levé komory srdec-
ni s pfibyvajicim vékem. Postupna deteriorace hodnot je
patrna napfic celym spektrem echokardiografickych para-
metrd a kolem véku 50 let jiz hodnoty spadaji do pasma
diastolické dysfunkce 1. stupné, tedy poruchy relaxace.

Dale jsme zjistili, Ze postupny rozvoj diastolické dys-
funkce je zcela nezavisly na pridruzenych onemocnénich,
jako je arterialni hypertenze nebo ischemickd choroba sr-
decni. Zda se tedy, Ze by postupné zhorSovani parametr(
diastolické funkce levé komory mohlo byt fyziologickym
projevem starnuti myokardu.

K podobnym zavéram dospéli britsti autofi studie z roku
2012, kdy zkoumali vliv véku na diastolickou funkci po-
moci magnetické rezonance u 49 zdravych dobrovolnikd.
Jejich analyza rovnéz potvrdila, Ze diastolickd funkce se
postupné zhorsuje s pfibyvajicim vékem, coZz demonstro-
vali zejména na zméné poméru E/A transmitralniho prou-
déni. Stejné vysledky byly prezentovany stejnou skupinou
i ve studii z roku 2016, kdy bylo také prokazano postupné
zhorsovani diastolické funkce spojené se starnutim.'

V roce 2017 britsti autofi srovndavali vliv véku a hyper-
tenze na diastolickou funkci na souboru 88 pacientd,
z nichz 40 trpélo arteridlni hypertenzi. Dle jejich zjisténi
nema hypertenze aditivni vliv na vékem podminéné zmé-
ny poméru E/A, coZ opét koreluje s nasimi vysledky.™

Italska studie z roku 2007, kterd zahrnovala 246 zdra-
vych subjektl, echokardiograficky analyzovala pUsobeni
véku na diastolickou funkci, respektive na dopplerovsky
zdznam rychlosti prstence mitrdIni chlopné. Stejné jako
v nasi studii byl i zde vék shledan jako nezavisly faktor,
ktery je zodpovédny za zhorSovani diastolické funkce."

Zatim jsme méli k dispozici pouze omezend data vzta-
hujici se k vlivu véku na diastolickou funkci levé komory.
Dle nasich znalosti je nase studie zatim jeding, ktera popi-
suje pusobeni véku na diastolickou funkci levé komory na
tak velkém souboru pacientt a s tak Sirokou skalou mére-
nych parametra. Timto pfispiva také k dalSimu pochopeni
funkénich zmén kardiovaskularniho systému v prabéhu
Zivota.

Limitaci nasi studie je sbér anamnestickych dat pacien-
ta ohledné jejich pridruzenych onemocnéni, ktery je od-
kdzan pouze na databazi Fakultni nemocnice Olomouc.
Dal$im limitem je retrospektivita nasi analyzy.

Nase studie potvrzuje, Ze by méla byt diastolicka funk-
ce hodnocena s ohledem na vék. Na zakladé nasich vy-
sledk mohou byt uréeny presnéjsi hrani¢ni hodnoty jed-
notlivych mérenych parametrl pro rlizné vékové skupiny.

Prohlaseni autorti o mozném stfetu zajmu
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Uvod: Zajisténi dobré kvality Zivota je dalezity cil Ié¢by pacient(i s komplexni cyanotickou vrozenou srde¢ni
vadou (VSV). V literature vSak neexistuje shoda o kvalité Zivota téchto pacientd. Cilem nasi studie bylo zhod-
noceni kvality Zivota a vyskytu depresi u dospélych s pdvodné komplexni cyanotickou VSV v dlouhodobém
odstupu od operace.
Metody: Vysetfili jsme celkem 212 dospélych po operaci komplexni cyanotické VSV a 86 zdravych kontrol
pomoci dotazniku hodnoceni kvality Zivota SF-36 a Zungova dotazniku hodnoceni deprese. VSichni pacienti
byli dale dotézani na subjektivni hodnoceni vlivu VSV na jejich Zivot, na fyzické aktivity, funk¢ni tfidu NYHA,
vzdélani, zaméstnani, pocet déti a vsichni podstoupili echokardiografické vysetieni. Vysledky byly srovnany
se skupinou 32 neoperovanych pacientt s komplexni cyanotickou VSV, jejichz vysledky jsme publikovali
v minulosti.
Vysledky: Vyskyt deprese se vyznamné nelisil mezi skupinou operovanych s VSV a zdravymi kontrolami.
Tézka deprese byla u 8,5 % pacientd s operovanou komplexni cyanotickou VSV a u 7 % zdravych kontrol
(p = 0,816). Mezi neoperovanymi pacienty s perzistujici cyanézou byl vyskyt tézké deprese vyznamné vys3si
(28,1 %) oproti operovanym (p = 0,003). Kvalita Zivota hodnocend pomoci dotazniku SF-36 se vyznamné ne-
lisSila mezi pacienty s operovanymi komplexnimi VSV a kontrolami, kromé horsiho vnimani obecného zdravi,
hodnoceni fyzickych funkci a fyzického omezeni ¢innosti.
Zavér: Pacienti s operovanou komplexni cyanotickou VSV maji v dospélosti dobrou kvalitu zZivota, srovnatel-
nou s kontrolni skupinou zdravych jedincd, zatimco neoperovani pacienti s perzistujici cyandzou u komplex-
ni VSV maji vyznamné vyssi pocet depresi.

© 2019, CKS.

ABSTRACT

Background: Good quality of life is an important goal in treatment of complex cyanotic congenital heart
disease (CHD); however, there is a lack of consensus concerning quality of life in complex CHD patients in the
literature. The aim of this study was to assess quality of life and rate of depression in adults with complex
cyanotic CHD late after repair.

Method: The studied cohort consists of 212 adults with repaired complex cyanotic CHD and 86 healthy
controls. Subjects filled in questionnaires evaluating quality of life (SF-36) and depression (Zung self-rating
depression scale). Additional data on the influence of CHD on patient’s life, physical activities, NYHA class,
echocardiographic parameters, etc. were recorded. The results were compared with a previously published
cohort of 32 cyanotic adults with unrepaired CHD.

Results: The rate of depression did not differ significantly between repaired CHD patients and healthy con-
trols. Severe depression was found in 8.5% of repaired complex CHD, in 7.0% of controls (p = 0.816), and in
28.1% of the unrepaired CHD with persistent cyanosis (p = 0.003). The quality of life measured by SF-36 was
not significantly different between repaired CHD and controls, except for lower general health perception,
physical functioning, and physical role limitation.

Conclusion: The repaired complex cyanotic CHD patients have a good quality of life, similar to controls,
while unrepaired patients have a significantly higher rate of depression.
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Introduction

Advances in the surgery of neonates and children with
congenital heart disease (CHD) have improved their survi-
val so that almost 90% of children with CHD reach adult
age." With the excellent surgical results and low mortali-
ty, the evaluation of quality of life becomes increasingly
important in the rapidly growing population of adults
with CHD.

The number of studies assessing quality of life in CHD
is increasing steeply. Recently, a large international study
of more than 4000 patients from 15 countries was pub-
lished, showing generally good quality of life in CHD of
different complexity with country variations.? However,
many questions remain unanswered, particularly in the
case of complex CHD which were usually mixed with sim-
ple defects so far.

We are often approached by expectant parents with
fetal echocardiographic finding of complex CHD. They
are concerned not only about surgical solution but espe-
cially about the quality of life of their future offspring.
According to many authors, the quality of life in adults
with congenital heart disease is generally good, with
worse results for cyanotic and complex CHD.>®* However,
the studied CHD cohorts and the methodology used are
very heterogeneous and the results are often conflicting.
Some studies even found improved quality of life in CHD
compared to general population,®” while other studies
reported the opposite.® At the same time, depression
in CHD patients measured by Beck Depression Invento-
ry questionnaire was observed to predict adverse clinical
outcome,’® suggesting its importance in patient risk assess-
ment.

Our study published in Cardiology in the Young 17
years ago, was one of the first to show high incidence
of depression in cyanotic complex CHD without surgical
repair.’”® Although the complex surgical repair eliminates
cyanosis, there is no clear evidence concerning improve-
ment of the quality of life as well. These patients could be
traumatized by the surgery in childhood and subsequent
cardiologic examinations. The goal of the current study is
to evaluate quality of life in the cohort of the most com-
plex cyanotic CHD who underwent surgical repair and
remained without cyanosis. To compare results of unre-
paired and repaired complex CHD, we used Zung self-rat-
ing depression scale score (SDS) questionnaire,"" similar-
ly to our historical study.’ Moreover, we also used SF-36
questionnaire to compare our results with other studies.

In this work, we focus on the following questions: Does
the surgical repair improve the quality of life of adult
patients with complex CHD, rather than just improving
survival? Is their quality of life and rate of depression
comparable to general population? How important is the
influence of CHD on patient’s life?

Materials and methods

In our database of the tertiary referral center in Prague,
Czech Republic, 2065 adult patients with CHD are syste-
matically followed up since 2005. Within this cohort, 364
patients underwent a surgical repair of a complex cyano-

tic CHD in childhood or adulthood. From this cohort 32
patients died (8.8%). No patients with mental retardation
were included. Questionnaires were sent in prepaid en-
velopes to the 332 patients and returned by 240 patients
(response rate 72%). The analysis was performed on 212
(64%) fully completed questionnaires without missing
answers.

Patients with the following diagnoses, all after radical
repair were present: tetralogy of Fallot (n = 104), pulmo-
nary atresia with biventricular repair (n = 13), patients
with univentricular circulation after total cavo-pulmona-
ry connection (n = 34), transposition of the great arteries
after Mustard operation (n = 30), Senning operation (n =
27), and Rastelli operation (n = 4). The control group com-
prised 86 healthy people of matched age and sex.

We compared the results with our historical group of
32 unrepaired adults with complex CHD and persistent
cyanosis.' This group comprised patients with functional-
ly single ventricle, tricuspid or mitral atresia, unoperated
pulmonary atresia with multiple aorto-pulmonary collate-
rals, tetralogy of Fallot with Blalock-Taussig shunts only,
cyanotic Ebstein’s anomaly, complex transposition of the
great arteries, etc; all without radical repair. The details
of this group are given in our previous publication.™

For patients in our contemporary cohort, the parame-
ters obtained from medical reports were: age at surgical
repair, NYHA class, echocardiographic parameters ejecti-
on fraction and global longitudinal strain of the systemic
ventricle in absolute numbers and N-terminal pro-B-type
natriuretic peptide (NT-proBNP; in pmol/l with the upper
normal limit 15 pmol/l). The patients were sent a ques-
tionnaire with the following structure:

1. General information about contemporary state,
matrimony and children, disability pension, educa-
tion, employment, and physical activities, with the
following scoring:

a) Education: 0: without basic education, 1: basic
school, 2: training center without school leaving
certificate, 3: training center with school leaving
certificate, 4: secondary school with graduation, 5:
university.

b) Employment: 0: no employment, 1: occasional job, 2:
regular part-time job, 3: full-time job.

c) Physical activities: 1: no physical activity, 2: walks
round, 3: recreational sports, 4: competitive sports.

d) Frequency of physical activities: 0: no activity, 1:
once a week, 2: twice a week, 3: three times a week,
4: every second day, 5: daily.

2. Subjective influence of CHD on patient’s life was
graded: 0: no influence, 1: small influence, 2: mild
influence, 3: moderate influence, 4: great influence.

3. Zung’s self-rating depression scale score ques-
tionnaire:" score <50: no depression, 50-59: mild de-
pression, 60-69: severe depression, >70: very severe
depression. We furthermore separately analyzed se-
veral statements from the Zung questionnaire and
rated them as follows: 1: never, 2: sometimes, 3: of-
ten, 4: always. The selected statements were:

a) Q6: Sexual activities and thoughts of it bring me
pleasure as before.

b) Q14: | feel hopeful about the future.

c) Q17: | feel that I am useful and needed.
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Table 1 - Characteristics of patients with repaired complex congenital heart disease and control group.

CHD (n =212) Controls (n = 86) P-value
Age 35.0 (27.0-42.0) 38.0 (31.0-43.0) p=0.1
Men 120 (56.6%) 38 (44.2%) p=0.1
Premature birth 30 (14.2%) 9(10.5%) p=0.5
Weight 73.0 (60.0-84.5) 72.0 (63.0-84.5) p=0.9
Height 172.0 (166.0-178.0) 173.0 (167.3-182.0) p=0.2
BMI 24.7 (21.7-27.8) 24.2 (21.0-26.3) p=03
GLS (absolute value) 15.0 (11.0-17.0) NA NA
ER 55.0 (45.0-60.0) NA NA
NT-proBNP 24.0 (15.0-44.0) NA NA
NYHA class 1.8 (1.5-2.0) NA NA
NYHA 1-1.5 106 (50.0%) NA NA
NYHA 2-2.5 92 (43.4%) NA NA
NYHA 3-4 14 (6.6%) NA NA
CHD influence 2.0 (2.0-3.0) NA NA
CHD influence 0 7 (3.3%) NA NA
CHD influence 1 39 (18.4%) NA NA
CHD influence 2 72 (34.0 %) NA NA
CHD influence 3 57 (26.9%) NA NA
CHD influence 4 34 (16.0%) NA NA
Divorced 15 (7.1%) 6 (7.0%) p=1.0
Education (0-5) 4.0 (2.0-4.0) 4.0 (4.0-5.0) p =0.0002 (***)
Higher education (4 and 5) 123 (58.0%) 66 (76.7%) p =0.0023 (**)
Employment (0-3) 2.0 (0.0-3.0) 3.0 (2.0-3.0) p =0.0012 (**)
Full employment (3) 98 (46.2%) 57 (66.3%) p =0.0021 (**)
Type of physical activity (1-4) 2.0 (2.0--3.0) 3.0 (2.0-3.0) p < 0.0001 (***)
Frequency of physical activity (0-5) 3.0 (2.0-5.0) 2.0 (1.0-3.0) p < 0.0001 (***)

At least every other day (4-5) 93 (43.9%) 13 (15.1%) p < 0.0001 (***)

Data are given as median (IQR) for numeric variables, or as absolute numbers (percentage) for binary variables.
BMI - body mass index; CHD - congenital heart disease; EF — ejection fraction of the systemic ventricle; GLS — global longitudinal strain;
NA - not applicable; NT-proBNP — N-terminal pro-B-type natriuretic peptide.

d) Q18: | feel that | lead a full life.

e) Q19: | feel it would be better for the others if | was
not here.

4. Short form 36 (SF-36) questionnaire: for each of the
8 domains, scores are coded, summed, and transfor-
med on to a scale from 0 (worst possible health sta-
te) to 100 (best possible health state).

SF1: physical functioning, SF2: role limitations due

was evaluated using Fisher test for binary variables and
Mann-Whitney U test for all other variables. A p-value
of less than 0.05 was considered significant (* p < 0.05,
** p < 0.01, *** p < 0.001). Pairwise correlation between
selected variables was computed and the p-values were
corrected using Bonferroni correction.

to physical functioning, SF3: bodily pain, SF4: general
health, SF5: vitality, SF6: social functioning, SF7: role limi-
tations due to emotional functioning, SF8: mental health.

The study was approved by the institutional research
ethics committee. Informed consent was obtained from
all patients and controls for the use of anonymous data
from the questionnaires for research analysis and publi-
cation.

Values are reported as median (interquartile range,
i.e., 25-75th percentile). Difference between two groups

Results

General comparison of repaired CHD and controls

Patients with repaired complex CHD did not significantly
differ from the controls in age, gender, weight, height,
BMI, or divorce rate (Table 1). Controls achieved higher
education more frequently compared to CHD (76.7% vs
58%; p = 0.0023) and more often had a full-time em-
ployment (66.3% vs 46.2%; p = 0.0021). CHD patients
performed less demanding physical activity (p < 0.0001);
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Worst

Best

Age

Fig. 1 - Comparison of the rate of severe depression, Zung score, NYHA class and age between repaired complex cyano-
tic CHD and controls. For information, the results of historical unrepaired cyanotic CHD are also shown. (A) The barplot
shows the percentage of patients with severe depression (Zung score > 60). (B-D) The barplots show the median, with
the 25th and 75th percentiles shown as errorbars. (B) Zung score in absolute value, (C) NYHA class, (D) age. n.s. - not

significant, *p < 0.05, **p < 0.01, ***p < 0.001.

Table 2 - Comparison of the Zung’s self-rating depression scale score (SDS) and SF-36 in patients with repaired complex congenital heart

disease (CHD) and control group.

CHD (n = 212) Controls (n = 86) P-value
Zung SDS 43.0 (36.0-51.0) 43.5 (39.0-50.0) p=0.38
Mild depression (> 50) 63 (29.7%) 22 (25.6%) p=0.6
Severe depression (> 60) 18 (8.5%) 6 (7.0%) p=038
Q6: sexual activities (1-4) 3.0 (2.0-4.0) 3.0 (3.0-4.0) p=0.5
3-4 135 (63.7%) 65 (75.6%) p=0.1
Q14: future (1-4) 3.0 (2.0-4.0) 3.0 (2.0-4.0) p=03
Q17: useful (1-4) 3.0 (2.0-4.0) 3.0 (2.5-4.0) p=03
Q18: full life (1-4) 3.0 (2.0-4.0) 3.0 (3.0-4.0) p=0.5
3-4 137 (64.6%) 69 (80.2%) p =0.0086 (**)
Q19: better if not here (1-4) 1.0 (1.0-1.0) 1.0 (1.0-1.0) p=0.1
2-4 20 (9.4%) 4 (4.7%) p=02

SF1 physical functioning
SF2 role limitations physical

80.0 (62.5-90.0)
100.0 (50.0-100.0)

95.0 (90.0-100.0)
100.0 (100.0-100.0)

p <0.0001 (***)
p =0.0001 (***)

SF3 bodily pain 100.0 (81.5-100.0) 100.0 (81.5-100.0) p=10
SF4 general health 52.0 (37.0-69.3) 77.0 (60.0-90.0) p < 0.0001 (**%)
SF5 vitality 60.0 (45.0-75.0) 60.0 (45.0-70.0) p=0.6
SF6 social functioning 87.5 (62.5-100.0) 92.5 (75.0-100.0) p=0.1
SF7 role limitations emotional 100.0 (66.6-100.0) 100.0 (66.6-100.0) p=038
SF8 mental health 76.0 (64.0-84.0) 74.0 (64.0-84.0) p=0.2

Data are given as median (IQR) for numeric variables, or as absolute numbers (percentage) for binary variables. The selected questions

were scored as follows: 1: never, 2: sometimes, 3: often, 4: all the time:
Q6: Sexual activities and thoughts of it bring me pleasure as before.
Q14: | feel hopeful about the future.

Q17: | feel that | am useful and needed.

Q18: | feel that I lead a full life.

Q19: | feel it would be better for the others if | was not here.
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Worst
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Fig. 2 - The Zung score in the individual diagnosis of complex cyanotic repaired CHD and the con-
trol group. The barplots show the median, with the 25th and 75th percentiles shown as errorbars.
Diagnoses: tetralogy of Fallot (TOF), pulmonary atresia with biventricular correction (PA), total ca-
vo-pulmonary connection (TCPC), transposition of the great arteries after Mustard operation (TGA-
-Mustard), Senning operation (TGA-Senning), and Rastelli operation (TGA-Rastelli). n.s. - not signifi-

cant, *p < 0.05, **p < 0.01, ***p < 0.001.

however, they performed it significantly more frequent-
ly (p < 0.0001). The majority of patients (93.4%) were in
the NYHA class < 3. Patients with repaired complex CHD
assessed the influence of the disease on their lives most
frequently as mild (34%) or moderate (26.9%). Small or
no influence was declared by 21.7%. Conversely, great in-
fluence was reported by 16% of complex CHD only.

Depression rate
The depression score assessed by the Zung questionnaire
did not differ significantly between repaired complex

CHD and controls: median 43.0 (36.0-51.0) vs median
43.5 (39.0-50.0), p = 0.8249 (Table 2, Fig. 1) and there
was no significant difference in the Zung score between
the individual CHD diagnoses and control group (Fig. 2).
Our historical group of unrepaired cyanotic CHD had sig-
nificantly worse Zung score compared to contempora-
ry repaired CHD: 46.0 (41.0-63.0) vs 43.0 (36.0-51.0), p
= 0.0285 (Fig. 1)."° The rate of severe depression (Zung
score > 60) in the group of unrepaired cyanotic CHD
patients was 28.1%; significantly higher compared to
controls (7.0%, p < 0.0001) and repaired complex CHD

Fig. 3 - Comparison of the Zung score between repaired complex cyanotic CHD and controls, stratified by employment
and education. For information, the results of historical unrepaired cyanotic CHD are also shown. (A) Distribution of Zung
score in unemployed (no employment or occasional jobs only) vs employed (part-time or full-time job) in unrepaired CHD,
repaired CHD, and controls. The barplots show the median, with the 25th and 75th percentiles shown as errorbars. (B)
Percentage of patients with a full-time or part-time employment, and higher (university level) education. n.s. - not signi-

ficant, *p < 0.05, **p < 0.01, ***p < 0.001.
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Fig. 4 - Comparison of domains of SF-36 and Zung score in repaired cyanotic CHD and the control group. The results are given
as median and the error bars represent 25th and 75th percentiles. n.s. — not significant, *p < 0.05, **p < 0.01, ***p < 0.001.

(8.5%, p = 0.003). The difference between controls and
repaired complex CHD was not significant (p = 0.816).
The unrepaired and repaired CHD groups did not signi-
ficantly differ in age, children, employment, and educa-
tion; however, they differed in NYHA class (p < 0.0001;
Fig. 1).

The role of unemployment

In the historical cohort of unrepaired complex cyanotic
CHD, unemployment was an important factor associated
with depression.™ Also in patients with repaired complex
CHD, we observed a significantly higher Zung score in
unemployed compared to employed patients (p < 0.0001;
Fig. 3). Unemployment was associated with depression
most markedly in unrepaired CHD, less in repaired CHD,
and not significantly in controls (Fig. 3A). The employ-
ment rate was non-significantly higher in repaired CHD
patients compared to unrepaired CHD patients (p = 0.3;
Fig. 3B). However, it seems unlikely that unemployment
could fully account for the marked difference in Zung
score between the unrepaired and repaired CHD, as the
difference remained significant even in unemployed pa-
tients (p = 0.0015).

Sexual activities

In questions concerning sexual activities, hopes for the
future, and feeling useful and needed, there was no sig-
nificant difference between complex repaired CHD and
the control group (Table 2). The feeling of living a full
life often or always was stated by 65% of CHD patients
and 80% of controls (p = 0.0086). Sexual activities were
often or always enjoyed by 64% of patients with repaired
complex CHD and 76% of controls (p = 0.1).

Suicidal thoughts

However, 9.4% of CHD at least sometimes felt that it
would be better for the others if they were not here; this
was two-fold less common in the control group (p = 0.2).
In our historical study with complex cyanotic CHD without
repair, suicidal thoughts were admitted at least someti-
mes in 18.7% of unrepaired CHD cases (p = 0.1 compared
to repaired CHD; p = 0.0237 compared to controls).

Results of SF-36

In SF-36, most domains were similar between repaired
complex CHD and the control group, except for physical
functioning (SF1), role limitations due to physical func-
tioning (SF2), and general health (SF4), which were sig-
nificantly lower in CHD group (Fig. 4). Conversely, there
was no significant difference in bodily pain, vitality, social
functioning, role limitation due to emotional function-
ing, and mental health.

Comparison of Zung depression score and SF-36

We did not observe a significant correlation between
Zung score and age, gender, or BMI (Fig. 5). However,
Zung score correlated significantly with all sections of
SF-36 questionnaire, in particular with mental health (r
=-0.71; p < 0.0001), vitality (r = -0.69; p < 0.0001), social
functioning (r = -0.64; p < 0.0001), and general health (r
= -0.48; p < 0.0001) (Figs. 5 and 6). The correlation was
negative because a high Zung score corresponds to wor-
se mental problems, whereas the SF score is low in such
a case. All depressive patients with Zung score > 60 had
consistently low general health score and vitality, not ex-
ceeding the value of 60 in SF-36 questionnaire (Fig. 6).
Moreover, Zung score showed a significant negative cor-
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Fig. 5 - Pearson correlation of selected patient features, Zung score, and SF-36 domains. The values represent Pearson correlation coefficient
for tests that were significant (p < 0.05) after Bonferroni multiple testing correction. Blue color represents negative correlation, while red

color represents positive correlation.

relation with employment (r = -0.29, p < 0.0001), educa-
tion (r = -0.27, p < 0.0001), and type of physical activity
(r=-0.31, p < 0.0001) and positive correlation with NYHA
(r=0.41, p < 0.0001) (Fig. 5).

NT-proBNP, one of the most prominent prognostic bio-
markers in CHD, was significantly correlated with physical
functioning (r =-0.29, p < 0.0001), role limitations due to
physical functioning (r =-0.27, p = 0.0002), ejection frac-
tion (r =-0.29, p < 0.0001), and age (r = 0.28, p = 0.0002),
but not with NYHA class (Fig. 5).

Discussion

Our results show that while general health and physi-
cal health components of quality of life in SF-36 are de-
creased in patients with repaired complex CHD compa-
red to a control group, their mental health is very similar.
The two groups differed neither in Zung score, nor in the
mental health values of SF-36.

These results are markedly different from our histori-
cal group of unrepaired complex cyanotic CHD patients,
who showed significantly worse values of Zung score and

two-fold higher rate of suicidal thoughts than our con-
temporary repaired CHD patients.” The rate of severe de-
pression (Zung score > 60) was significantly higher in the
historical study of uncorrected cyanotic CHD (28%) com-
pared to the corrected cyanotic CHD (8%) and the control
group (7%)."° The difference between the repaired and
unrepaired CHD patients was not explainable by differen-
ces in employment, education, or age; however, the unre-
paired CHD patients reported significantly worse NYHA
values. This suggests importance of CHD surgical repair
for both the physical and mental health.

According to the SF-36 questionnaire, our repaired
complex CHD patients manifested lower physical func-
tioning, physical role functioning, and general health
than the control group. Conversely, there was no signi-
ficant difference in vitality, role limitation emotional,
social functioning, and mental health. Supporting the
observation that the mental health of complex CHD pa-
tients is not necessarily deteriorated, Opic et al. even
reported significantly better results in all CHD patients
compared to control group in all SF-36 domains except
general health.? In addition, moderate and complex CHD
patients manifested lower general health than patients
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Fig. 6 — Pearson correlation between Zung score and mental health, vitality, and general health, measured by SF-36.

with simple CHD, while other SF-36 domains did not dif-
fer significantly.® The reduced quality of life pertaining
to physical functioning and general health was observed
also in other studies.>®'23 WWe might speculate that the
surprisingly good mental health of complex CHD patients
could be positively influenced by their regular check-ups
in a specialized tertiary referral CHD center. Even without
professional psychologist, the specialized cardiologist can
set patients at ease concerning their treatment, signifi-
cance of symptoms, and provide pregnancy counselling.
The cardiologist can also help them to find self-confiden-
ce and motivation for physical activities, social activities
and may even help to find a job.

Focusing at potential risk factors of depression, we ob-
served Zung score to be significantly correlated with NYHA
functional class, type of physical activity, employment, and
education. These results are consistent with a large-scale
international study of more than 4000 patients with dif-
ferent types of CHD, where the lower quality of life was
associated with the lack of employment and worse NYHA
functional class.? In contrast to our study, Apers et al. re-
ported an association of quality of life with older age.?
The same risk factors were associated with depression in
our historical study.' Similarly, Berghammer et al. repor-
ted NYHA, age, and gender as independent predictors of
lower quality of life in general CHD population.?

The negative effect of unemployment on mental
health (including depression, anxiety and well-being) is
well documented.''> Our results suggest that the role of
employment in the prevention of depression is increasing
with the severity of CHD. The unemployed individuals had
increased Zung depression score and this increase was the
highest in unrepaired CHD patients, smaller but signifi-
cant in repaired CHD patients, and lowest and non-signi-
ficant in the control group. The reason of depression may
be not only due to the financial aspects of being unem-
ployed, but also due to the loss of self-confidence in pa-
tients primarily handicapped by the CHD.

Beyond the above mentioned risk factors, we observed
an association of NT-proBNP with physical functioning in
SF-36, in line with observations by Younge et al.'® This
complements the established importance of NT-proBNP
as a predictor of mortality in CHD."7-"

In spite of the relatively low depression rate in re-
paired CHD patients, which did not differ significantly
from the control group, psychological assessment and de-
tection of patients at higher risk of depression is needed.
Kovacs et al. drew the attention to the under-treatment
of anxiety disorders and depression in adults with CHD.?°
The rate of patients with occasional suicidal thoughts was
non-significantly higher in CHD patients (9.4%) compared
to controls (4.7%). We need to discover the depressive
patients in our daily practice actively and provide them
with professional psychological or psychiatric help. The
routine cardiologic check-up may not detect the depres-
sion. Our results show that depression in complex CHD
patients is associated with higher NYHA class, unemploy-
ment, lower education and decreased physical activity.
These risk factors can be partly helpful in the detection
of patients at risk, who may be subsequently given a de-
pression rating questionnaire. Our results show a good
agreement of Zung score with SF-36 mental health (r =
-0.71) and vitality (r = —0.69), suggesting that either may
be used for depression screening. Severe depression was
absent in patients with vitality or general health in SF-36
over 60 (Fig. 6).

Mental state and depression should be screened dur-
ing outpatient visits. The use of questionnaires seems
appropriate besides the personal discussion with pa-
tient. We consider filling the questionnaire during the
outpatient visit much better compared to sending a let-
ter, because patients have the possibility of clarifying
questions they do not understand. Patients identified to
be at risk of depression should be seen by psychologist
or psychiatrist.

Limitations of the study

The interpretation of the comparison between repaired
complex CHD patients in this study with unrepaired com-
plex CHD patients from our historical study is limited by
the fact that the studies were carried out 17 years apart.
General treatment improvement, changes in population-
-wide quality of life and other factors might therefore
influence difference between the two cohorts.
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Conclusion

In conclusion, adult patients after repair of complex cy-
anotic CHD in the studied cohort have a generally good
quality of life, comparable to general population. The
majority of our patients completed higher education,
feel hopeful about the future, enjoy sexual activities, and
declare to lead a full life. Patients with a repaired com-
plex CHD report the influence of the CHD on their life as
up to mild in 56%. The CHD patients show no significant
difference from the control group in depression rate and
mental health as assessed by Zung score and SF-36, while
their physical health is slightly reduced. This demonstrates
that an early CHD repair is a highly successful treatment,
given that unrepaired complex cyanotic CHD patients ma-
nifest higher rate of severe depression and worse NYHA
class. These results give important perspective to cardio-
logists and parents who are deciding about continuation
of pregnancy, after a complex CHD is diagnosed in the
unborn child.
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V poslednich desetiletich se znacny zéjem soustfeduje na studium vlivu autonomniho (vegetativniho) ner-
vového systému na srdce a jeho hodnoceni jako prediktoru mortality v dlsledku postiZzeni srdce a rozvoje
kardiovaskularnich komplikaci. Analyza variability srdec¢ni frekvence (heart rate variability, HRV) pfedstavuje
jednoduchou, neinvazivni a bezpe¢nou metodu studia regulace kardiovaskuldrniho systému ¢lovéka auto-
nomnim nervovym systémem. Podle nékterych autorl mlize — u pacientt se strukturdlnimi defekty septa
- zmenseni HRV v dGsledku objemového pretizeni srdce vyvolat zvyseni tlaku v srdecnich oddilech, pfipadné
dysfunkci baroreceptort s naslednym vegetativnim doprovodem. Béhem operace muze velmi snadno dojit
k naruseni homeostazy neurovegetativniho systému, z ¢ehoz vyplyva moznost vlivu periopera¢niho stresu na
autonomni nervovy systém. Pres cetné studie stéle jesté existuje holisticky pfistup k hodnoceni odpovédi or-
ganismu na chirurgické vykony u pacient( podstupujicich kardiochirurgické vykony. Obecné plati, Ze snizena
HRV po kardiochirurgickych vykonech se v pooperaénim obdobi béhem nékolika mésicd vraci k normélu.
Tento ¢lanek je piehledem literatury s charakteristikami HRV u pacientt s defektem septa sini i jeji dynamiky
po chirurgické a endovaskularni korekci defektu pod rentgenovou kontrolou. Clanek rovnéz upozoruje na
moznou patofyziologii uvedenych abnormalit autonomniho systému.

© 2019, CKS.

ABSTRACT

Over the recent decades, study of vegetative influence on the heart and its evaluation as a predictor of mor-
tality due to cardiac problems and development of cardiovascular complications raised a considerable inte-
rest. Heart rate variability (HRV) analysis is a simple, noninvasive and safe method to study vegetative regu-
lation of the human cardiovascular system. In the view of some authors, in patients suffering from structural
heart defects, a decrease in HRV due to volume overload of the heart may cause elevation of pressure in the
heart cavities, possible dysfunction of baroreceptors and can result in vegetative imbalance. During surgery,
the neurovegetative homeostasis is extremely vulnerable that makes one think about the surgical stress
influence on the autonomic nervous system. Despite numerous studies, there is still no holistic approach
in determining the body response to surgical interventions in cardiosurgical patients. Generally, decreased
heart rate variability after cardiac surgery gradually restores in the postoperative period within several
months. This article is a literature review of the data on the characteristics of HRV in patients with atrial
septal defect (ASD), as well as the regularities of its dynamics after surgical and X-ray endovascular correc-
tion of the defect. The article also highlights possible pathophysiology of these vegetative abnormalities.
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Introduction

Heart rate variability (HRV) is a physiological feature that
characterizes vegetative regulation of the heart rhythm.
The interest to study HRV appeared more than 40 years
ago, when the association of the decrease in HRV in pa-
tients with acute myocardial infarction (AMI), with an
increase in mortality in this group of patients was first
described." Currently, the analysis of HRV is actively stu-
died in the clinical practice to determine the influence
of parasympathetic and sympathetic systems on the sinus
node function, as well as the likelihood of cardiovascular
complications and lethality.%* Decrease in HRV has been
described in patients with various heart diseases, such as
ischemic heart disease (IHD), including AMI, congestive
heart failure (CHF), mitral insufficiency of various etiolo-
gies, as well as in patients with congenital heart disease
(CHD), including atrial septal defect (ASD).**

Secondary ASD holds one of the leading positions
among heart defects and is found in 10% of cases among
all CHDs diagnosed in infancy. Moreover, in adulthood, it
occurs in 30-40% of cases.” HRV decrease at ASD has been
described for both temporal and frequency ranges of the
HRV spectrum, with assumptions being made about the
etiology of changes in autonomic nervous system activity
in this category of patients.?®

The current article is a review of literature data on the
characteristics of HRV in patients with ASD, as well as the
patterns of its dynamics after surgical and X-ray endo-
vascular correction of the defect. The article also high-
lights the possible pathophysiology questions of these
vegetative features.

The main idea and clinical application of HRV

HRV is a physiological marker of the effects of the auto-
nomic nervous system on the regulation of heart rhythm.
In 1996, a team of scientists from the European Society
of Cardiology and the North American Society of Electro-
physiology issued recommendations on the standards for
the determination of HRV, physiological interpretation of
results and clinical application of the method.' In Russia,
the first symposium on mathematical analysis of the heart
rhythm was held in Moscow in 1966, the first monograph
on HRV was published in 1984, and recommendations for
the analysis of short HRV records appeared in 1999.""12
HRV can be evaluated in several ways. The simplest of
these is the assessment of the time range. It uses para-
meters such as standard deviation of R-R (NN) intervals
(SDNN); percentage of consecutive intervals differing by
more than 50 ms (oNN50); square root of the mean sum
of squared differences between adjacent normal R-R in-
tervals (r-MSSD); the mean value of standard deviations
of R-R intervals for all 5-min fragments (SDANN), etc.
A lot of research work around the world has been devo-
ted to the study of the physiological and clinical signifi-
cance of the said time-domain parameters of HRV. There
is an opinion that the overall tone of the autonomic ner-
vous system can be assessed from the value of the SDNN
parameter; the tone of the parasympathetic nervous sys-
tem can be assessed according to pNN50 and r-MSSD; the

tone of the sympathetic nervous system can be assessed
according to SDANN.

Various methods of spectral analysis of HRV have been
proposed since the late 1960s. Spectral analysis makes it
possible to study the variability of the heart rhythm in
dynamics, while time-domain methods show only the
averaged variability parameters over a fixed time inter-
val. Currently, the following parameters are used to ana-
lyze the spectral range of HRV: maximum total power of
the spectrum (Total Power, TP), high-frequency spectral
power (High Frequency, HF: 0.15-0.35 Hz), low-frequen-
cy spectral power (Low Frequency, LF: 0.05-0.15 Hz), very
low-frequency spectral power (Very Low Frequency, VLF:
0.0033-0.05 Hz) and ultra-low frequency spectral power
(Ultra Low Frequency, ULF: 0-0.0033 Hz) of components,
as well as the LF/HF ratio.

The main problem of spectral analysis is the evalua-
tion of the physiological and clinical significance of the
obtained results.? Nevertheless, according to the classi-
cal physiological interpretation, for the short stationary
recording sections (5-min samples), the high-frequency
component of the spectrum (HF) reflects primarily the
level of respiratory arrhythmia and parasympathetic in-
fluences on the heart rhythm, the low-frequency compo-
nent (LF) — mainly sympathetic influences, but parasym-
pathetic tone also affects its formation.'* Sometimes the
ratio of low frequencies to high frequencies (LF/HF) that
reflects the level of vagosympathetic balance is also being
calculated, although it is believed that this ratio can serve
as an indicator of the activity of the sympathetic part of
the autonomic nervous system. The LF/HF index shows its
clinical effectiveness, in particular in the diagnosis of po-
storthostatic tachycardia and syncopal conditions caused
by vegetative dysfunction.'

The clinical evaluation of the peculiarities of vegeta-
tive regulation and its influence on the cardiovascular
system is of great interest both in adult and in pediat-
ric cardiology, since HRV analysis can be used to assess
the risks of cardiovascular complications and mortality in
patients with cardiovascular pathology.’”® The negative
effect of the dominance of sympathetic activity over the
parasympathetic activity and, on the contrary, the pro-
tective role of the predominance of vagal activity in pati-
ents with diseases of the cardiovascular system are widely
described in the literature. The features of treatment ai-
med at decreasing sympathetic activity and/or increasing
vagal activity have been shown to reduce mortality from
cardiac causes.™

HRV in case of ASD

The hemodynamics of isolated ASD is characterized by
the presence of a communication at the level of the atria,
leading to left-right venting, volume overload and, sub-
sequently, to an increase in the right heart, increased
pulmonary artery pressure and its expansion. It has now
been proven that a prolonged overload of the right atri-
um, right ventricle, and pulmonary artery leads to the
development of CHF, and also increases the risk of arrhy-
thmias and thromboembolic complications, which natu-
rally increases lethality."
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Patients with ASD with enlarged right heart have
a decrease in HRV for both adults and children. It is im-
portant, however, to note that HRV in children is genera-
lly increased during the first 2 years of life. It is subjected
to significant fluctuations that depend on age, which in
turn is associated with high dynamics of heart growth.
This complicates the analysis of HRV in children of this
age.’®

Finley et al. in their research analyzed the age-depen-
dent changes of HRV."” The study included 29 healthy in-
dividuals without concomitant pathology (17 men and 12
women), who were distributed in three groups: 9 young
people aged 20-24 years, 9 teenagers aged 10-12 years
and 11 children aged 5-7 years. The rhythm of the heart
and respiratory waves were recorded in a standing and
lying position for 3-4 min. As a result, the following data
were obtained: the values of LF and HF decreased with
age in the prone position. The greatest difference was
noted between groups of adolescents and children. In
all three groups, there was a wide variability in the LF
parameter, which was most pronounced in the group of
children (more than 100 ms?). As for the high-frequency
spectrum, its variability was lower than in the low-fre-
quency spectrum, in all groups. The vagosympathetic in-
teraction index (LF/HF) decreases with age, the greatest
change was observed between 5 and 12 years. In the stan-
ding position, the results were similar.

The same Finley et al. in further researches, as well as
Massin and his group, showed a significant decrease in
the temporal parameters of HRV in children with ASD and
showed an increase in the sympathetic activity of heart
regulation and a decrease in parasympathetic activity.'®?

In the work of Bakari et al.,® the HRV analysis was per-
formed both in the time and frequency ranges. 28 pa-
tients with ASD at the age of 4.5 years to 8.7 years and 32
healthy children of the same age without hemodynamic
disorders were studied. The analysis of time- and frequen-
cy-domain parameters was carried out. All HRV parame-
ters appeared to be decreased in children with ASD com-
pared with healthy children. The SDNN parameter in sick
children was 103.0 + 50.6 ms, while in the control group
this parameter was 138.7 = 36.2 ms. The r-MSSD parame-
ter in the group of children with ASD was 41.3 + 32.9, and
in the control group - 69.0 + 34.2 ms. In the frequency
spectrum, a significant decrease in the total power of the
spectrum was revealed, as well as a decrease in HF and
LF/HF. The obtained results showed a decrease in HRV in
both methods of analysis, which confirms the dominance
of sympathetic activity and a decrease in vagal effect in
children with ASD."

The decrease in HRV, according to several authors, is
associated with a volume overload of the right heart,
which leads to an increase in the end-diastolic pressure
in the right ventricle and possible dysfunction of the ven-
tricular baroreceptors and, consequently, to a violation
of the sympathetic balance.®'®'® Massin and Fergusson
report that the dependence of the decrease in HRV on
the degree of hemodynamic changes in case of the heart
defect, such as increased right ventricular pressure and
pulmonary hypertension.®2

Hata et al. in their paper made an interesting compari-
son of HRV parameters in two groups of patients: with

ASD and a ventricular septal defect (VSD) to confirm the
hypothesis of HRV relations with anatomical and hemo-
dynamic changes.?' For this, the correlation between HRV,
respiratory vibrations (RSA — the amplitude of respiratory
sinus arrhythmia) and the ratio of pulmonary blood flow
to the systemic one, measured with the help of echocar-
diogram (Qp/Qs parameter) was evaluated. The study in-
cluded 43 children with ASD at the age of 4.6 + 3.6 years
and 40 children with VSD at the age of 4.1 + 6.4 years. All
children underwent spectral analysis of HRV, as well as an
assessment of RSA and Qp/Qs.

As a result, it was shown that LF/HF ratio and Qp/Qs pa-
rameter have an average but positive correlation in both
groups of patients (in the group with ASD r = 0.6, in the
group with VSD r = 0.47). The ratio of low-frequency os-
cillations to respiratory vibrations (LF/RSA) also positively
correlates with Qp/Qs in the group with ASD (r = 0.65),
and negative correlation in the group with VSD (r = 0.41).
In the group of patients with ASD there was a negative
correlation between respiratory vibrations and the to-
tal power of the RSA/TP and Qp/Qs spectrum (r = —0.58),
whereas in patients with VSD these correlations were
positive (r = 0.58). While the hemodynamics of both de-
fects is characterized by the presence of a left-right dis-
charge with an overload of the right heart, the effects of
an increase in volume and pressure in the atrium or ven-
tricle appear to be different, which is manifested in vari-
ous changes in HRV. An overload of the right atrium with
volume and pressure in case of ASD leads to the atrium
overstretching and a decrease in the respiratory vagal in-
nervation of the sinus node (negative correlation of RSA/
TP and Qp/Qs). In case of VSD, an increase of pressure in
the pulmonary artery is the cause of a decrease in HRV,
and the LF/RSA and RSA/TP parameters show an increase
in the respiratory vagal activity associated with an in-
crease in Qp/Qs. The change in HRV in patients with ASD
and VSD shows the involvement of respiratory stretch
receptors, associated with respiratory movements, and
baroreceptors in the right atrium that contribute to the
high-frequency component of HRV.

Supraventricular cardiac arrhythmias in patients with
ASD are the result of stretching and dilatation of the right
atrium. Supraventricular cardiac tachyarrhythmias are of-
ten found in adult patients with secondary ASD and lead
to a significant increase in the incidence of cardiovascular
events in this category of patients.??

Edwards et al. showed that the atrial stretching (as
a result of volume overload) is the main factor stimulat-
ing the secretion of the atrial natriuretic peptide. Accord-
ing to the results of this study, it can be assumed that
the lack of volume and pressure overload, as well as a de-
crease in the influence of neurohumoral factors, leads to
the normalization of HRV in patients with ASD.?

Horner et al. in their experimental study on pigs
showed that mechanical stretching of the zone of the
sino-atrial node in the right atrium due to volume over-
load of the right heart can affect HRV via the direct effect
on a slow diastolic depolarization through mechanically
activated heart channels or through the afferent nerve
stretching reflex.?*

Bakari et al. also describe a connection between tachy-
cardia with an increase in LF variability and a decrease
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in HF variability. The increase in the right atrium that is
characteristic of this defect is considered by the authors
to be responsible for respiratory vibrations “muffling”.
According to their paper, this explains the decrease in
HRV revealed by spectral analysis. The progressive de-
crease in the time- and frequency-domain parameters of
HRV reflects a decrease in the nervous regulation of the
sinoatrial node, which appears due to an increase in the
level of norepinephrine in the blood plasma, and authors
call it as one of the factors that lead to the development
of supraventricular arrhythmias.®

Features of HRV dynamics after surgical
and endovascular correction of ASD

Currently, the fact of the surgical treatment of ASD ne-
cessity is undeniable, however, the search for an “ideal”
method of the disease correction continues to this day.
Increasingly, the literature describes the benefits of ca-
theter closure of the ASD with an occluder, as a safe and
effective procedure that is simple in technical terms and
has a small number of possible complications, as well as
shorter periods of the patient’s stay in the hospital. At the
same time, catheter closure of ASD has a number of limi-
tations, such as the anatomical location of the defect or
the age of the child. This makes the procedure impossible
and leads to the need for open surgery under conditions
of artificial blood circulation (ABC).%5:%6

There are many non-specific factors, both at the stage
of preoperative preparation of the patient, as well as dur-
ing the intervention, which may influence the decrease
in HRV after the operation (for example, stress, pain, and
medications receipt). The most important factor that af-
fects the dysfunction of the autonomic nervous system is
the IR itself.

Heragu and Scott describe the decrease in all time- and
frequency-domain parameters of HRV in a group of 36
children with various congenital heart defects aged from
2 weeks to 15 years after 6 days from the open heart sur-
gery compared with the control group of healthy chil-
dren. In the group of children, the SDNN parameter after
the operation was 48 + 22 ms, while in the control group
its value was 93 + 41 ms. The LF and HF spectra were also
sharply decreased. The authors suggest a possible connec-
tion between the decrease in HRV and a decrease in the
sensitivity of the sinus node to the autonomic stimulation
in the early postoperative period.®

Finley et al.”® in their study showed that HRV in chil-
dren with ASD is significantly decreased when compared
with a healthy group of children, but all parameters in-
crease and approach the parameters of healthy patients
after surgical correction. The authors studied children
with ASD at the age of 4-16 years (n = 10) who made up
the comparison group, and 10 practically healthy children
aged 5-7 years who made up the control group. All the
sick children had no clinical manifestations of the defect,
but there were signs of a volume overload of the right
heart in the X-ray and ultrasound studies. The HRV analy-
sis was performed in the time and frequency ranges. Prior
to surgery, a significant decrease in SDNN was observed
in sick children compared to the control group. A similar

picture is described for the frequency spectrum. All chil-
dren of the first group underwent ASD suturing or plastic
surgery under conditions of infrared radiation. The HRV
parameters in them immediately after the operation re-
mained lowered (compared to the control group), which,
likely, was due to a complex of factors including both the
artificial circulation, the painfulness of the operation,
and duration of the postoperative period in the hospital,
as well as stress. The authors of the study emphasize that,
despite the residual decrease in HRV after the operation,
its parameters still increased in comparison with the data
before the operation, which confirms the relationship of
HRV with anatomical changes in the heart. The main fac-
tors influencing the development of sinus arrhythmia in
healthy individuals are right atrial dilatation that is as-
sociated with an increase in systemic venous return, and
inhibition of the carotid sinus reflex upon inhaling, which
leads to the development of tachycardia. Due to the he-
modynamics of ASD (volume overload of the right half of
the heart), respiratory waves are muted, which can con-
tribute to a decrease in HRV.

In contrast to the surgical method, in the case of cath-
eter closure of ASD, all parameters of HRV demonstrate
a significant early increase in the post-procedure.®?” Such
results may be due to less invasive intervention, than af-
ter surgical closure of ASD.

Biatkowski et al.?’ in their comparative study describe
19 children aged from 2.5 to 14 years with non-symptom-
atic ASD, who were divided into two groups: 11 children
had implantation of the occluder, whereas other 8 chil-
dren were performed surgical closure of ASD. The tempo-
ral parameters of HRV were analyzed. Before the opera-
tion, the HRV of children in both groups did not differ.
Thus, SDNN in the group with implanted occluder was 94
+ 14 ms, and r-MSSD - 32 = 11 ms; the group with the
surgery — 85 = 25 ms and 32 + 15 ms, respectively. The
authors describe the increase in HRV parameters in the
period from 1 to 3 months after implantation of the oc-
cluder. The SDNN and rMSSD parameters were 119 + 23
ms and 40 + 10 ms after 1 month and 135 + 27 ms and 46 +
10 ms after 3 months respectively. The difference was sta-
tistically significant in the dynamics for SDNN and SDANN
after 1 month (p < 0.05) and for all HRV parameters after
3 months (p < 0.01).

In contrast, in the group with ASD surgery, there was
an even greater decrease in all HRV parameters com-
pared to the initial ones and 1 month after intervention
(p < 0.001). Three months after the operation, the param-
eters of the HRV significantly increased (p = 0.005) when
compared with the measurements 1 month from the op-
eration, but did not reach the values of the HRV of the
endovascular group. The SDNN and r-MSSD parameters
in 1 month were 60 = 13 ms and 19 + 7 ms, respectively,
while after 3 months the parameters increased to 112 +
37 ms and 30 = 12 ms, respectively.

The authors consider the lack of a spectral analysis of
HRV as a major drawback of their research, which, ac-
cording to many researchers, is the best indicator of the
activity of vegetative regulation of the heart.

Ozyillmaz et al.2® in their study observed children with
ASD before and after the endovascular treatment. The
criteria for inclusion in the study were: ASD of more than
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12 mm in diameter; signs of congestion of the right heart
according to ECHO data and the possibility of catheter
closure of the defect. The time and frequency ranges of
HRV were analyzed by daily monitoring of the ECG ac-
cording to the Holter. In total, the study included 47
children with ASD (mean age - 9.6 years), who made up
the study group. The control group included 30 almost
healthy children without hemodynamic disorders (mean
age - 10.4 years). HRV parameters were assessed the day
before implantation of the occluder, the day after the
procedure and 6 months later. As a result, the data ob-
tained showed a decrease in the time-related parameters
of HRV in the study group before the operation com-
pared with the control group. The SDNN and r-MSSD pa-
rameters in sick children before the operation were 90.3
+28.1 ms and 42.3 + 22.4 ms, respectively, with SDNN and
r-MSSD values equal to 137.5 + 42.5 ms and 58.1 + 28.5
ms, respectively, in the control group. The next day after
the catheter correction of the defect, the parameters of
the time range of HRV in patients showed a significant
increase. The SDNN was 108.3 + 26.2 ms, and the r-MSSD
was 59.0 + 27.4 ms. After 6 months, the parameters of the
time range of HRV in sick children were comparable to
the control group.

The spectral analysis initially showed increased param-
eters of the LF spectrum and decreased parameters of the
HF spectrum in ill children compared to those in the con-
trol group: LF = 58.63 + 13.23 ms? in the group of patients
and 45.69 = 15.13 ms? in the control group; HF was 29.78
+ 10.65 ms? in the group of patients and 44.29 = 13.14
ms? in the control group. These results perfectly correlate
with the hypothesis of an increase in parasympathetic ac-
tivity and a decrease in sympathetic activity in patients
with ASD. Immediately after the procedure, there is a no-
table decrease in parasympathetic activity (LF = 46.83 +
14.38 ms?) and an increase in sympathetic activity (HF =
34.51 £ 10.15 ms?). After 6 months, the parameters of the
frequency spectrum turned out to be the same as in the
control group (LF = 50.40 + 24.09 ms?, HF = 39.28 + 19.86
ms?). The authors consider the confirmation of a decrease
in both HRV ranges in patients with ASD compared with
the control group, an increase in the parameters in the
early postoperative period and their normalization in
6 months after the intervention as the most important
conclusions. The obtained results can be explained by
changes in the autonomic regulation of the cardiovascu-
lar system, namely, in the increase of vagal activity and in
the decrease in sympathetic activity.

The study of Cansel et al.® is devoted to the study of the
influence of the endovascular treatment of ASD on HRV
in adult patients. The study included 30 patients with ASD
(diameter from 8.8 mm to 22.4 mm) at the age of 18-64
years who made up the study group and 30 people with-
out hemodynamic disorders aged 19-40 years who made
up the control group. The HRV parameters were studied
before and after the interventional treatment of ASD and
were also compared with the control group. HRV analysis
was performed in the time range and showed that the
HRV parameters in the study group before implantation
of the occluder significantly differed from the control
one. Thus, SDNN was 103.9 + 29.4 ms in the group of pa-
tients and 139.2 + 30.3 ms in the control group; the r-MS-

SD in the group of patients was 27.1 + 16.1 ms and 31.1 =
7.9 ms in the control group. The occluder was implanted
in all patients. The repeated HRV analysis was performed
6 months after the surgery and showed normalization of
HRV parameters. The SDNN parameter was 131.1 = 41.3
ms, the r-MSSD parameter was 31.5 + 13.8 ms. This study
once again emphasizes the effect of changes in hemody-
namics in case of ASD (overload of the right heart with
volume) on the temporal parameters of HRV.

The weakening of the influence of the autonomic ner-
vous system is associated with an increased risk of sud-
den death in patients with congenital heart diseases.?®
The above-mentioned studies demonstrate a decrease in
vagal activity and HRV parameters in patients with ASD,
which is associated with hemodynamic changes. In both
adults and children with ASD, the closure of the defect
leads to an increase in vagal influences and a decrease in
sympathetic activity, which is manifested in an increase
in the HRV parameters in the time and frequency range
with their normalization in 3-6 months. This can be ex-
plained by a decrease of the blood volume flowing into
the right atrium, due to the elimination of left-right drop
at the level of the atria.

Conclusion

The change in hemodynamics in case of ASD, namely, the
volume overload of the right heart and the development
of pulmonary hypertension, as well as the change in the
geometry of the right heart with this defect, according
to the literature, leads to a change in the autonomic ner-
vous system functioning and to a decrease in HRV para-
meters in both temporal and frequency range.

Taking the hemodynamics of ASD into account, we can
assume similar HRV characteristics in case of other pale
vices, however, these changes in patients with ASD and
VSD correlate differently with Qp/Qs (ratio of pulmonary
blood flow to systemic).?' This fact suggests that a key role
in the characteristics of HRV in case of ASD is played by
an overload with volume and pressure of the right atrium
only and not of all sections of the right heart. Experimen-
tal studies show that mechanical stretching of the sinus
node in the right atrium can directly affect the function
of the autonomic nervous system through mechanically
activated channels of the heart or through the afferent
nerve of the stretching reflex.?*

The treatment of ASD is aimed at the elimination of
the left-right discharge of blood, and, as a consequen-
ce, the elimination of the geometric changes in the heart
caused by the volumetric overload. The consequence of
the reverse heart remodeling is, apparently, the norma-
lization of HRV. Both surgical and transcatheter correcti-
on of ASD meet the outlined above conditions, however,
each method has its limitations. According to available
data, the recovery of HRV occurs more rapidly after en-
dovascular treatment. Moreover, this method is deprived
of such factors that accompany cardiac surgery, as a seve-
re postoperative period, the use of infrared radiation, as
well as such nonspecific factors as pain and fear, which
undoubtedly contribute to the change in HRV after an
open heart surgery.
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The possibilities and prognostic significance of the cli-
nical use of HRV encourage researchers to further deve-
lop mathematical methods for HRV analysis, as well as to
search for new techniques for studying the features of
vegetative regulation of the circulatory system and their
clinical significance in various pathologies.?*32 The conti-
nuation of the problem studying can help in understan-
ding the connection of autonomic regulation of the he-
art with the development of postoperative complications
and mortality in this category of patients. This will also
lead to the creation of diagnostic criteria for identifying
patients at a high risk.
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Pénové buriky jsou typickymi komponentami aterosklerotickych platd, v nichz aktivné participuji pfi intra-
celuldrni akumulaci cholesterolu. Propuknuti a dalsi progrese aterosklerdzy jsou tzce spjaty s tvorbou péno-
vych bunék. Tyto buriky mohou pochazet jak z cirkulujicich monocytl/makrofagq, tak z rezidentnich hlad-
kych svalovych bunék (VSMC), které migruji do rostouci léze. Vétsinou aktivované prozanétlivé makrofagy
M1 hraji dulezitou roli v aterogenezi, zatimco makrofagy M2 maji protektivni roli pfi stabilizaci platd. Bude
tfeba detailnéji prozkoumat molekuldrni mechanismy transformace VSMC smérem k pénovym burikdm. Li-
pidové kapicky, které plni pénové buriky, vznikaji z metabolizovanych modifikovanych lipoproteind o nizké
hustoté (low-density lipoproteins, LDL). LDL slouzi jako hlavni zdroj lipid(i, které pronikaji endotel jak cesta-
mi zavislymi na LDL receptorech a alternativnimi cestami fizenymi ALK-1. Za patologickych podminek muze
LDL podstoupit modifikaci, jako je sialylace, oxidace, glykace nebo karbamylace, které vedou k nadmérné
absorpci makrofagu infiltrujicich subendotelialni prostor. Modifikovany LDL je rozpoznan predevsim jako
scavengerové receptory, jakymi jsou SR-A1, CD36, LOX-1, CD68, tato exprese je nizkd za fyziologickych
podminek a mGze byt zesilena prostiednictvim JNK, Wnt a signalizace NF-xB. V pénovych burnkéch je LDL
trdven na mastné kyseliny a volny cholesterol. Cholesterol mize byt esterifikovany a déle hydrolyzovany pro
eflux na mélo lipidovany ApoA-I nebo zraly HDL. V tomto prehledovém clanku se vénujeme dosavadnim
zakladnim konceptlim pfi tvorbé pénovych bunék stejné jako rozmanitym aspektim absorpce, metabolismu
a poruch efluxu cholesterolu pfi aterosklerdze.

© 2019, CKS.

ABSTRACT

Foam cells are typical components of atherosclerotic plaques, where they actively participate in the intracel-
lular cholesterol accumulation. Onset and further progression of atherosclerosis is tightly associated with
foam cell formation. These cells can originate both from the circulating monocytes/macrophages and from
the resident smooth muscular cells migrating to the growing lesion. Classically activated pro-inflammatory
M1 macrophages play an important role in atherogenesis, while M2 macrophages have a protective role
in plaque stabilization. Molecular mechanisms for VSMC transformation towards foam cells remains to be
studied in detail. Lipid droplets filling the foam cells are generated from metabolized modified low-den-
sity lipoproteins (LDL). LDL serves as the main source or lipids, which penetrate the endothelium both via
LDL-receptor-dependent and alternative ALK-1-regulated pathways. Under pathologic conditions, LDL can
undergo modification, such as sialylation, oxidation, glycation or carbamylation, leading to its excessive
uptake by macrophages infiltrating the subendothelial space. Modified LDL is recognized mainly by scaven-
ger receptors, such as SR-A1, CD36, LOX-1, CD68, those expression is low under physiological conditions and
can be upregulated via JNK, Wnt and NF-xB signaling. In foam cells LDL is digested to fatty acids and free
cholesterol. Cholesterol can be esterified and further hydrolyzed for efflux to poorly lipidated ApoA-I or
mature HDL. In this review, we discuss the basic concepts in foam cell formation established so far, as well as
different aspects of cholesterol uptake, metabolism and efflux disturbances in atherosclerosis.
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Introduction

Pathogenesis of atherosclerosis is complex and includes
both changes in lipid metabolism and alterations at the
cellular level in the affected arterial wall. This also makes
the search for novel therapeutic approaches challenging,
since multiple potential targets should be evaluated and
combined in order to develop an efficient treatment. The
inflammatory component of atherosclerosis pathogene-
sis is of key importance. Local inflammation in the vessel
wall leads to atherosclerotic lesion development and is
associated with formation of foam cells. These cells were
named based on their microscopic appearance, which is
explained by the massive lipid accumulation in the cyto-
plasm. Foam cells can derive from both monocytes-ma-
crophages recruited to the lesion site from the bloodst-
ream and from the resident vascular smooth muscle cells
(VSMCGs). Massive intracellular lipid accumulation causing
the formation of foam cells results from the enhanced
modified low-density lipoprotein (mLDL) uptake and the
reduced ability of the cells to process cholesterol and
transfer it to high-density lipoproteins (HDL).

Under normal conditions, LDL particles function as li-
pid carriers delivering the fuel molecules to organs and
tissues from the liver. Native (unmodified) LDL is not
atherogenic, as defined by the inability to induce lipid
accumulation in cultured cells.'" However, under patho-
logic conditions, LDL can be subjected to modifications,
such as sialylation, oxidation, glycation, carbamylation,
that make it pro-atherogenic. The exact mechanisms of
LDL modifications remain to be studied. The first known
atherogenically modified LDL, oxLDL, could not be found
in vivo, although it can probably be localized to the su-

bendothelial space in the atherosclerotic lesion areas.
One intriguing possibility is that LDL modification occurs
as a series of multiple steps, starting with desialylation,
followed by changes of the particle size and density, as
well as electric charge, and, finally, oxidation and forma-
tion of highly-atherogenic aggregates. There is currently
enough data available to support this hypothesis.? In any
case, atherogenic modification has a profound influence
on LDL particle properties, altering its recognition by the
cellular surface receptor (LDL-R) and resulting in an alter-
native internalization way mediated by scavenger recep-
tors. Modified LDL therefore affects the arterial wall cells
and can even have potent cytotoxic effect, as it has been
shown for oxLDL.> Moreover, mLDL can also trigger for-
mation of immune complexes that further enhance the
pathologic process.*

In this review, we will focus on various aspects of LDL
participation in foam cell formation in atherosclerosis.

Vascular permeability and LDL trafficking
in the arterial wall

According to the current understanding, endothelial
dysfunction is the first step in the development of athe-
rosclerotic lesions. Local damage of the endothelium
occurs most frequently at the sites if disturbed laminar
flow, such as vessel bifurcations or bends. This, in turn, le-
ads to increased permeability of the endothelium, which
facilitates LDL entry into the subendothelial space (Fig.
1). Several risk factors for the increased vascular permea-
bility to mLDL have been identified, including dyslipide-
mia, diabetes, hypertension, obesity and smoking. mLDL

Fig. 1 - Simplified scheme of foam cells formation in the subendothelial space. LDL and mLDL
particles penetrate the subendothelial space via several pathways. Once inside the vascular
wall, they can be taken up by macrophages and VSMCs that acquired phagocytic phenotype.
The large part of mLDL is internalized into the cells via scavenger receptors. Foam cells are
responsible for the intracellular lipid storage in the growing atherosclerotic plaque.
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entry into the subendothelial space and activation of the
endothelial cells lead to the development of local inflam-
matory process. Lipid accumulation in the arterial intima
is known as fatty streaks — the earliest macroscopically vi-
sible stage of atherosclerosis.> At the microscopic level,
these lesions are characterized by the presence of aggre-
gated lipoprotein particles and cholesterol crystals in the
affected cells, as demonstrated by 3D electron microscopy
of human carotid atherosclerotic plaques.®

The surface of the endothelial cells is covered by gly-
cocalyx composed of glycoproteins, proteoglycans, and
hyaluronan, which is the first barrier of the endothelial
wall for LDL and other circulating agents.” Regions of the
arterial wall susceptible to atherosclerosis, such as abo-
ve-mentioned bifurcation sites, have signs of glycocalyx
breakdown. Local inflammatory process is accompanied
by the production of reactive oxygen/nitrogen species
(ROS/RNS) and activation of matrix metalloproteinases
(MMPs), heparanase and sialidases. ROS, such as super-
oxide, carbonate radical anions (CO,”) and the hydroxyl
radical (OH), modify other oxygen species, DNA, lipids
and proteins. MMP expression and activity is induced by
ROS, cytokines, shear stress, hypoxia and hormones. MMP
cleave the protein core of proteoglycans, thereby leading
to destabilization of the vascular wall. Heparanase contri-
bute to glycocalyx damage via degradation of HS chains
at sites of low sulfation causing the loss of the HS-bound
extracellular superoxide dismutase (ecSOD), which nor-
mally protects the endothelium from excessive ROS pro-
duction. Extracellular hyaluronidases generate low mole-
cular weight HA oligosaccharides that contribute to ROS
production and increase the glycocalyx permeability. Mo-
reover, these mediators can mutually activate each other,
further enhancing the pathological process. ROS/RNS-ge-
nerating enzymes and sialidases decrease bioavailability
of NO, which has protective vasodilating properties, and
thereby support vasoconstriction.®®

After crossing the glycocalyx, LDL particles can further
penetrate the endothelium via transcytosis, a process
combining receptor-mediated endocytosis by clathrin-co-
ated and caveolin vesicles with exocytosis. The organizati-
on and functions of caveolae are mediated by caveolin-1
and adapter protein-cavin-1, which stabilizes caveolin-1.
Caveolin-1 mediates endocytosis and transcytosis of LDL
in the endothelial cells and maintains endothelial nitric
oxide synthase (eNOS) in an inactive state. Both caveo-
lin-1 and cavin-1 down-regulation inhibits LDL uptake
and transcytosis.™

Caveolae and clathrin-coated vesicles bind LDL mostly
via the LDL-R, which is internalized, shuttled through the
endothelium, and delivered at the abluminal membrane.
LDL-R expression differs among tissues. A recent study
showed that it is expressed at the apical plasma membra-
ne of brain endothelial cells in mice and rats and there-
fore can potentially be used for transport of drugs across
the blood-brain barrier. The authors showed that diffe-
rent LDL-R-binding peptides were efficient vectors with
potential for the transendothelial transfer of different
classes of molecules." Besides transcytosis, LDL can also
cross the endothelium through the paracellular pathway.

Anotherway of LDL particlesinternalizationisthe LDLR-
-independent pathway, which potentially can account for

40-50% of LDL internalization through a non-lysosomal,
non-degradative pathway. It is enhanced in case of hy-
percholesterolemic concentrations of LDL. A recent work
used an unbiased, genome-wide screening approach to
demonstrate that native LDL can be directly bound by
activin-like kinase 1 (ALK1) ectodomain with lower affi-
nity at hypercholesterolemic concentrations. In vitro data
clearly proved that ALK1 can be considered a novel low
affinity high-capacity receptor for LDL in endothelial cells
mediating its uptake via an unusual endocytic pathway
that diverts the ligand from the lysosomal degradation
and promotes LDL transcytosis.’? Taking into considera-
tion its role in BMP signaling, it is questionable whether
ALK1 may serve as promising therapeutic target for athe-
rosclerosis prevention. Nevertheless, this work provides
a good example of LDLR-independent pathway of LDL
internalization.

Unlike native LDL, mLDL is recognized mainly by sca-
venger receptors, such as LOX-1 on endothelium. The ex-
pression of this receptor is low under physiological con-
ditions, but can be increased by oxLDL, pro-inflammatory
cytokines, pro-oxidative and biomechanical stimuli.’® It
has been demonstrated that LOX-1 overexpression in an
atherosclerosis-prone background impairs the endotheli-
al function. Interestingly, inhibition of LOX-1 gene redu-
ces NF-xB activation and the inflammatory and hypoxia
pathways, suggesting a mechanistic connection between
cancer and atherosclerosis.'

Itis plausible that mLDL transported by the non-selecti-
ve pathway mediated by scavenger receptors is a major
source of lipids accumulating in the growing atheroscle-
rotic lesions. However, native LDL entering the subendo-
thelial space as a consequence of increased endothelial
permeability also can serve as such source, as a result of
atherogenic modification and/or formation of complexes
with the extracellular matrix components.'®

Macrophages and VSMC are major source
of foam cells in atherosclerosis

According to current understanding, both macrophages
recruited to the lesion site and resident vascular cells
can become foam cells. It was shown that in human co-
ronary lesions the proportion of foam cells of VSMC ori-
gin is higher than 50%, which is higher than previously
thought."”

Chronic inflammation associated with atherosclerosis is
a subject of active research, partly because it is promising
for identifying new therapeutic approaches.”® Inflamed
endothelium stimulates the production of pro-inflamma-
tory cytokines, including interleukin-6 (IL-6), monocyte
chemotactic protein 1 (MCP-1) and adhesion molecules
intercellular adhesion molecule 1 (ICAM-1), vascular cell
adhesion molecule 1 (VCAM-1), and E-selectin. These
effectors recruit the monocytes penetrating into the inti-
ma and differentiating into macrophages.

Following the traditional phenotypic classification of
macrophages, 2 types of them can be defined: classically
activated pro-inflammatory M1 macrophages and alter-
natively activated M2 macrophages that have anti-infla-
mmatory properties and are responsible for tissue repair
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and remodeling. More recent studies made it evident that
macrophage differentiation is much more complex, and
several additional subsets have been defined to date."
Pro-inflammatory M1 macrophages produce high levels
of pro-inflammatory cytokines and ROS/NOS, while M2
macrophages are associated with wound healing, tumor
growth, helminth infections and Th2 type responses. In
the field of atherosclerosis, it is generally accepted that
M1 macrophages play an important role in atherogene-
sis, while M2 macrophages have a protective role in pla-
que stabilization. It was shown that M1 phenotype can
be guided by epigenetic modifying enzyme (KDMA4A [JM-
JD2A]), which acts independently of NF-kB and HIF activa-
tion, two signals critical for pro-inflammatory activation
of macrophages.?® Shift from M1 to M2 phenotype indi-
cative of atherosclerotic plaque regression is promoted
by various transcription factors including Maf family of
transcription factors (MafB, which facilitates macrophage
cholesterol efflux).?'

A recent study suggested that M1/M2 polarization can
be regulated by endothelial extracellular vesicles (EV),
which are known to play a pivotal role in cell-to-cell co-
mmunication. EVs from KLF2-expressing endothelial cells
suppressed monocyte activation in vitro. Furthermore,
atherosclerotic lesions were reduced in mice that rece-
ived EVs from KLF2-transduced endothelial cells with
a shift from M1 to M2 macrophages due to decreased
expression of pro-inflammatory miR-155.22 Other studies
have demonstrated the importance of miRNA signaling in
atherosclerosis progression. For example, miR-195 levels
were increased in IL-10-treated human primary macro-
phages, and this miRNA decreased levels of IL-1p, IL-6 and
TNF-a pro-inflammatory cytokines in the supernatants of
M1-stimulated macrophages in vitro. Moreover, miR-195
inhibited the capacity of M1 macrophages to promote
VSMC migration to the lesion area, where they become
lipid loaded foam cells.??

Transformation of VSMC into foam cells remains to be
studied in detail. Unlike skeletal or heart SMCs, VSCMs
retain a high degree of dedifferentiation potential and
plasticity and can be transformed from a contractile to
a synthetic type. This shift is known as SMC phenotypic
modulation or switching, typical for SMCs accumulating
in the intima during the formation of atherosclerotic le-
sions. Under these conditions, SMCs acquire macrophage-
-like phenotype and express both o-SMA and CD68,
which is typical for macrophages and indicates the ability
to phagocytosis.?*

In VSMGs, oxLDL exhibits a dual biological effect: mo-
derate concentrations of mildly oxidized LDL are pro-in-
flammatory and trigger cell migration and proliferation,
while higher concentrations induce cell growth arrest
and apoptosis. It is likely that VSMCs are converted to ma-
crophages upon cholesterol loading by increase of KLF4
followed by downregulation of miR-143/145/SRF/MYOCD
complex.*® Besides, VSMCs can acquire pro-inflammatory
cell phenotype and release inflammatory cytokines, inclu-
ding IL-1B, IL-6 and MCP-1 and express inflammatory mo-
lecules, such as ICAM-1 and VCAM-1.5>* Moreover, they
were shown to release related to plaque vulnerability
MMP-9 upon loading with lipids.* In atherosclerotic pla-
que, ICAM-1 is also upregulated on the surface of VSMCs

and promotes adhesion to monocyte/macrophages and
T cells.”™ Recently, a role of CXCL12/CXCR4 chemokine
ligand/receptor axis in VSMC fate was demonstrated in
apolipoprotein E-deficient mouse model of atherosclero-
sis. It was shown that CXCR4 deficiency favored a synthetic
phenotype of arterial VSMCs in the lesions and impaired
cholesterol efflux.? The transmembrane orphan receptor
endosialin (CD248) — a marker of activated VSMCs — may
also display functional involvement in the pathogenesis
of atherosclerosis by regulating the pro-inflammatory
phenotype of VSMC in vitro and in vivo.?®

LDL uptake, metabolism and efflux in foam cells

LDL uptake

Expression of scavenger receptors regulating lipid uptake
plays an important role in foam cell formation and the
subsequent atherosclerotic plague development. Both
macrophages and VSMCs express scavenger receptors
mediating mLDL uptake. The most studied among them
are SR-A1, CD36, LOX-1, CD68 ncreased expression of sca-
venger receptors is generally associated with enhanced
mLDL uptake.

Expression of scavenger receptors is dependent on va-
rious signaling pathways. For instance, JNK activation and
corresponding upregulation of CD14 and SR-Al pathway
mediates LPS-induced oxLDL uptake. Upon activation,
JNK is translocated into the nucleus, where it phospho-
rylates c-Jun and triggers the target gene transcription.
Jun and Fos are family members of the transcription fac-
tor activator protein-1 (AP1), which is critical for expre-
ssion of CD14 and SR-AL? It was shown that CD36 expre-
ssion is positively regulated by Wnt5a signaling both in
human carotid atherosclerotic tissue and THP-1-derived
macrophages.?® Inhibition of this signaling pathway pre-
vented lipid accumulation and CD36 up-regulation. Non-
-coding RNA also affects scavenger receptors expression.
For instance, oxLDL upregulates the expression of long
non-coding RNA MALAT1 in THP-1-derived macrophages
through the NF-xB pathway. Under the oxLDL treatment,
MALAT1 recruits p-catenin to binding sites on the CD36
promoter, inducing CD36 expression.?® Liver kinase B1
(LKB1) — a serine/threonine kinase and tumor suppressor
— phosphorylates SR-A resulting in its lysosome degradati-
on. In macrophages exposed to oxLDL, LKB1 expression is
downregulated favoring the expression of SRA and mLDL
uptake.

Recently, a novel link between vascular lipid uptake
and inflammation via miRNA regulation was demonstra-
ted. It was shown that in VSMCs, anti-inflammatory IL-19
induces the expression of miR133a, a muscle-specific
miRNA, which in turn reduces lipid accumulation. This
miRNA targets and reduces mRNA of LDL-R adaptor pro-
tein 1, (LDLRAP1), an adaptor protein which functions to
internalize the LDL-R, thereby lowering LDL uptake.®'

Lipid metabolism in foam cells

In macrophages, LDL particles are digested in the lyso-
somes by lysosomal acid lipase (LAL) to release free cho-
lesterol and fatty acids. Loss-of-function mutations in LAL
gene are associated with Wolman disease, a rare auto-
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somal recessive cholesterol fatty acid esters (CE) storage
disease and accelerated atherosclerosis.?? In the endo-
plasmic reticulum (ER), free cholesterol can then be re-
-esterified to CE, which is stored in the lipid droplets of
foam cells. CE synthesis is catalyzed by acetyl coenzyme
A: cholesterol acyltransferase (ACAT) isoenzymes: ACAT1
and ACAT2, encoded by the SOATT and SOAT2 (sterol
O-acyltransferase) genes, respectively. Unlike ACAT1,
which is widely expressed in different tissues, distribution
of ACAT2 is almost exclusively restricted to the intestinal
epithelial cells and hepatocytes. Though therapeutic tar-
geting of ACAT1 (SOATT) seems an option, it was shown
that inhibition of ACAT1 leads to significant accumulati-
on of cholesterol in the ER.3

Alternatively, CE can be hydrolyzed by enzymes co-
llectively named as neutral CE hydrolases (hormone-sen-
sitive lipase [HSL]; carboxylesterase 1 [CEH or CES1] and
neutral cholesterol ester hydrolase 1 [NCEH1]) and LAL.

Accumulation of cellular cholesterol leads to activation
of several transcription factors, including the liver X re-
ceptors (LXRs), the retinoid x receptor (Rxr) and members
of the peroxisome proliferator-activated receptor (PPAR)
family, such as PPAR-a and PPAR-y.3* Lxr and Rxr form he-
terodimers and stimulate the expression of the ATP-bin-
ding cassette subfamily A member 1 (ABCA1) and ABCG1
that regulate free cholesterol efflux (reverse transport) to
poorly lipidated ApoA-I apolipoproteins and to mature
HDL, correspondingly. Passive efflux of free cholesterol
is also occurring via simple diffusion or SR-Bl-mediated
pathway. Reverse cholesterol transfer (RCT) is a process
through which excess cholesterol from peripheral cells and
tissues returns to the liver for excretion and is considered
anti-atherosclerotic.3> Cholesterol efflux by macrophages
is the first step of RCT that occurs in the atherosclerotic
blood vessel wall. Therefore, its components are conside-
red promising therapeutic targets.>>=’ Neutrophil elastase
(NE) — a serine proteinase — suppresses cholesterol efflux
in vitro and in vivo by enhancing degradation of ABCA1
protein. Its deficiency leads to increased ABCA1 protein
level and less lipid loading in macrophages from mice
fed on high fat diet aortas. Therefore, inhibition of NE
may represent a potential therapeutic approach to treat
cardiovascular diseases.> Proprotein convertase subtilisin/
kexin type 9 (PCSK9) inhibits ABCA1-mediated cholesterol
efflux induced by LXR/RXR agonists in mouse peritoneal
macrophages and in acetylated LDL-treated macrophages
with a reduction of ABCA1 protein expression.*

In bone marrow-derived macrophages, MC1-R activa-
tion by a-melanocyte-stimulating hormone and selecti-
ve MC1-R agonists upregulates the levels of ABCA1 and
ABCG1, enhances cholesterol efflux and reduces cell sur-
face CD36 expression. These findings were supported by
in vivo data.*® Role of MCR-1 in prevention of atheroscle-
rosis was further supported by results of in vivo study in
mice deficient in apolipoprotein E, carrying dysfunctional
MC1-R and put on a high-fat diet.*!

Scavenger receptor class B type | (SR-BI) is known as
a receptor for HDL. Loss of SR-B1 impairs the uptake of
HDL lipids leading to inability of HDL to promote chole-
sterol efflux and prevent inflammation.*

Using bioinformatic predictions and luciferase reporter
assays the association between miR-24 and the SR-BI 3’

untranslated region (3’ UTR) was detected. miR-24 direct-
ly repressed SR-BI expression by targeting its 3'UTR.%

In human and animal cell lines, toll-like receptor 2
(TLR2) reduced ABCA1, ABCG1 and SR-B1 expression at
the transcriptional and translational levels in a dose-de-
pendent manner. TLR2 may be involved in the activation
of cholesterol efflux in macrophages by regulating the
NF-kB signaling pathway.*

Recently it was suggested that restoration of auto-
phagy via modulation of thermosensitive cation channel
transient receptor potential vanilloid subfamily 1 (TRPV1)
can be a possible approach for cell protection against
atherosclerosis.”’ It was demonstrated that coupling of
copper sulfide (CuS) nanoparticles to antibodies targe-
ting TRPV1 act as a photothermal switch for TRPV1 sig-
naling: upon irradiation and local increases of tempera-
ture, TRPV1 channel was opened, which was followed
by Ca**-AMPK signaling pathway activation and ABCA1-
-dependent cholesterol efflux. These processes appeared
to restore autophagy and impede foam cell formation in
VSMCs treated with oxLDL in vitro and attenuate athe-
rosclerotic lesion development in ApoE~~ mice.

Foam cell lipid droplets also contain triacylglycerol
and phosphatidylcholine which are produced in the gly-
cerolipid synthesis pathway. This pathway contributes to
foam cell formation and includes four enzymatic steps in
which glycerol-3-phosphate is converted into triacylglyce-
rol or phosphatidylcholine at the endoplasmic reticulum.
Glycerolipid synthesis pathway influences mLDL-elicited
pro-inflammatory responses. Lipin-1 is a key regulatory
enzyme in the glycerolipid synthetic pathway with both
enzymatic phosphatidic acid phosphatase activity and
transcriptional cofactor activity. It was demonstrated that
loss of myeloid-associated lipin-1 enzymatic activity re-
sults in reduced atherosclerosis in mice fed with high-fat
diet for 8 and 12 weeks. Lipin-1 enzymatic activity contri-
butes to foam cell formation and regulates a diacylgly-
cerol-dependent signaling cascade resulting in persistent
AP-1 activation in response to mLDL. In turn, activation
of AP-1 primes the macrophage to be hyperresponsive to
lipopolysaccharide-induced TNF-a production. It was de-
monstrated that stimulation of macrophages with both
oxLDL and acetylated LDL results in sustained phospho-
rylation of the PKCa/BII-ERK1/2—-cJun pathway up to 48
hours. It is likely that oxLDL elicits persistent diacylglyce-
rol generation that leads to AP-1 activation via a PKCa/
Bll- ERK1/2—cJun signaling axis in macrophages.*®

Using liposomes containing particular acyl chains
(phosphatidylserine [PS] liposomes containing phosphati-
dylcholine and cholesterol) the effect of various acyl cha-
ins on foam cell development was examined. It was disco-
vered that unsaturated (C18:1), but not saturated (C16:0
and C18:0), PS liposomes induced lipid droplet formation,
indicative of foam cell phenotype. These results sugges-
ted that the acyl chain preference of macrophages could
have some impact on their progression to foam cells.*

Conclusion

Atherosclerosis is associated with impaired cholesterol
metabolism in foam cells: cholesterol uptake is increased
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due to endothelial leakage and scavenger receptor upre-
gulation while cholesterol efflux is downregulated. It
is now accepted that both VSCM and macrophages can
be converted to foam cells under the conditions exis-
ting in atherosclerotic lesions, hence increased LDL and
mLDL presence and local inflammation. Different signa-
ling pathways participate in foam cell formation and are
a subject of ongoing studies. Further studies are needed
to search for novel molecular targets for atherosclerosis
treatment.
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U desetiletého ditéte doslo k rozvoji ndmahové synkopy, jiz pfedchazely bolest na hrudi a palpitace. Fyzikal-
ni vySetieni nepfineslo zadné zvlastni nalezy az na diastolicky roll v oblasti mitralni chlopné. Inicidlni elek-
trokardiogram prokazal komorovou tachykardii Uspésné zrusenou kardioverzi. Kontrola Upravy elektrické
aktivity srdce prokazala rozsahly predni infarkt myokardu. Emergentni dopplerovské echokardiografické
vysetfeni prokézalo dilataci levé komory, akinetické apikalni a stfedni segmenty anterolateralni stény a sr-
decniho hrotu se snizenou ejekéni frakei na 35 %. Hmota vyplnujici témér celou levou sin pfipominala my-
xom. Angiografické vysetieni hrudniku a korondrnich tepen diagndézu potvrdilo; rovnéz prokézalo ischemii
predni stény a nepostizené koronarni tepny. Konecné diagnéza znéla myxom levé siné komplikovany koro-
narni embolii. Byla provedena chirurgicka resekce; nasledné histopatologické vysetreni diagndzu potvrdilo.
Reserse literatury o myxomech levé siné komplikovanych koronarni embolii u déti, kterou jsme provedli pro
ucely tohoto ¢lanku, prokazala, ze uvedend kombinace se sice vyskytuje vzacné, je vsak zdvazna a vyzaduje
znacné zkusenosti, aby bylo mozno stanovit spravnou diagndzu a lé¢bu neodkladat.

© 2019, CKS.

ABSTRACT

A 10-year-old child experienced syncope on exertion, preceded by chest pain and palpitations. The physi-
cal exam had no particularities except for a diastolic roll at the mitral area. The initial electrocardiogram
showed a ventricular tachycardia successfully wiped out by cardioversion. The electrical control showed an
extensive anterior myocardial infarction. Emergency Doppler echocardiography showed a dilated LV, aki-
nesia of the apical and middle segments of the anterolateral wall and of the apex with a reduced LVEF of
35%. A mass covering almost all of the left atrium was noted evoking a myxoma. A thoracic angiography
scan and a coronary-scan confirmed the diagnosis, showed anterior cardiac ischemia and normal coronary
arteries. The final diagnosis was a left atrial myxoma complicated by a coronary artery embolism. The child
underwent surgical resection. Histopathological examination confirmed the diagnosis.

In this paper, a review of the literature concerning left atrial myxomas complicated with coronary embolisms
in children showed the rarity but severity of such association, thus requiring a high degree of clinical aware-
ness to obtain a timely diagnosis and not to delay the treatment.
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Introduction

Myxomas are frequent in children. They are more common
in the left atrium. Systemic embolization is a complication
that changes the prognosis. Embolization in the coronary
arteries is quite rare but may cause myocardial infarction.

Observation

A previously healthy 10-year-old child experienced a syn-
cope occurring during exercise associated with palpitations
and an acute anterior chest pain radiating to the upper
left limb. History noted no previous complaints including
no on exertion angina and no other episodes of syncope.

The physical exam found a pale child. Heart rate was
at 130 bpm, respiratory rate was at 25 cpm and blood
pressure at 90/60 mmHg.

On the initial electrocardiogram (ECG), there was
a ventricular tachycardia wiped out by external electric
shock (Fig. 1). The electrical control noted an anterior ST

segment elevation (Fig. 2). The chest radiograph showed
no cardiomegaly. Biology was also normal except for high
troponins. Based on the second ECG, the first diagnosis
evoked was abnormal coronary artery birth.

The patient was placed on anticoagulant and anti-pla-
telet aggregation therapy. An urgent Doppler echocar-
diography showed a dilated LV with an altered LVEF esti-
mated at 35% in relation to an akinesia of the apex and
of the apical and middle anterolateral wall segments. We
noted the presence of a 3 cm hyperechoic mass covering
almost all of the left atrium, partially obstructing the mi-
tral orifice without any regurgitation of the latter. The
tumor was mobile, and had a base implantation at the
level of the septal atrial wall (Fig. 3).

A thoracic CT-scan confirmed the presence of a tissu-
lar mass in the left atrium, with a heterogeneous faint
contrast enhancement evoking a myxoma. The coronary
angiography eliminated a coronary artery birth anomaly
and no intra-arterial obstruction was noted (Fig. 4).

The most probable diagnosis was a left atrial myxoma
complicated with arterial coronary embolism.

Fig. 1 - An ECG showing a ventricular tachycardia of 130 bpm.

Fig. 2 - 2nd ECG: (after electrical choc) showing an anterior ST elevation myocardial infarction.
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Fig. 3 - Transthoracic echocardiography showing a left atrial hyperechoic mass of 3.4 x 2.6 cm.

Fig. 4 - Different acquisitions on thoracic CT scan showing an intracardiac mass.

Given the presence of a large tumor with serious embolic
event, the decision was to operate the child to prevent
further episodes. Complete surgical resection was perfor-
med on day 3 of admission showing a gelatinous and fri-
able left atrial mass. Per-operative coronary exploration
had found a free left coronary artery. The surgical follow-
-up was simple and the anatomopathological exam con-
firmed the diagnosis of myxoma.

After a 1-year follow-up the patient showed no chest pain
or palpitations. A stress-test was negative. Holter ECG lacked
rhythm disorders but on TTE, we noted a persistent anterola-
teral myocardial infarction sequela with a LVEF at 42%.

Discussion

In adults, myxomas are the most common primary cardiac
tumors. On the other hand, in children aged 1-16 years,
rhabdomyomas are by far the most frequent, accounting
for nearly 80% of the tumors in the Toronto series," and
then at about 15% each, comes fibroma, myxoma and
teratoma and more rarely, hemangioma, mesothelioma
and hamartoma.?

More common in the left atrium, myxomas originate
from the mesenchymal cells typically located in the oval

Table 1 - Reported cases of myocardial infarction due to left atrial myxoma in the English literature in patients aged under 18 years old

during the period of 1978-2016.

Case number  Year First author MI territory
1 1978 Tanabe J* Inferior

2 2003 Harikrishnan S' Infero-lateral
3 2004 van Gelder HM" Anterior

4 2017 Actual case Anterior

Site of coronary obstruction Age  Sex
Retroventricular 1 M
No obstruction 9 F
Cironflex 15 M
No obstruction 10 M
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pit.3 Atrial myxomas occur predominantly sporadically
but as an autosomal dominant inheritance familial form
in less than 10% of the cases.*

Cardiac myxomas are usually diagnosed on echocardio-
graphy which often shows a heterogeneous hyperecho-
genic mass moving through the mitral valve.> Computed
tomography and MRI can help determine the location
and the extent of the tumor.®

Although the clinical presentation may be polymor-
phic, the majority of patients show symptoms related to
Goodwin’s triad including embolic phenomena, hemody-
namic disorders due to flow obstruction, and vague con-
stitutional symptoms or complaints.”

The syncope in our patient can probably be explained
by a sudden and rapid obstruction of the mitral orifice.
This was advanced by Gleason in his paper published in
1951.8

Systemic embolization may occur in 30-50% of pati-
ents with left atrial myxomas.® Embolization can occur in
almost all organs, but in about half the cases, it is the
central nervous system that is involved.' Occlusion of the
coronary arteries is rare, but may cause acute myocardial
infarction (AMI)."".12

Embolic fragments generally consist of myxomatous
tissue and may also be linked to a thrombus dislodged
from the surface of the myxoma.™

This case illustrates a very rare occurrence of an acu-
te myocardial infarction in a pediatric patient. Manage-
ment of this condition which is commonly encountered in
adults but seldom seen in children was challenging. There
are no controlled trials or specific recommendations to
guide early treatment in this age group and the use of
thrombolytics in children is commonly met with anxiety
and an appropriate concern for bleeding complications,
limiting the number of children who may benefit from
early therapy. However, one recent paper showed that,
when diagnosed in time, intravenous coronary thrombo-
lysis must be the therapeutic strategy for AMI in children
and severe complications are uncommon and do not re-
quire special facilities.™

A review of the English literature from 1978 to 2016
concerning left atrial myxomas embolized in coronary ar-
teries in individuals under the age of 18 years old, showed
the presence of only 3 cases. The characteristics of each of
them and those of our patient are summarized in Table 1.

A clear male predominance is noticed. All patients
were surgically treated with complete resection of the
tumor. Indeed, once the diagnosis of left atrial myxoma
is established in a patient with previous embolic events,
rapid surgery is indicated to prevent further episodes.®

Recurrence of left atrial myxomas is rare.” Incomple-
te excision, however, may result in such phenomenon.
Despite total excision, serial echocardiographic follow-up
is recommended for patients with this disease.

Conclusion

Embolic events are one of the most frequent complica-
tions of a myxoma. This diagnosis should be evoked in

front of an acute coronary syndrome in young patients.
A high degree of clinical awareness is necessary to obtain
a timely diagnosis and to not delay the treatment. Sur-
gical resection could prevent potential embolic episodes.
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Uvod

Turnertv syndrom (TS) postihuje 25-50 divek na 100 000
Zivé narozenych novorozenct zenského pohlavi.2 V Ceské
republice Zije vice nez 2 000 divek a Zzen s TS a kazdoroc-
né se narodi dalSich 20-25 novorozencu s TS. Genetickou
pficinou TS je nejcastéji ztrdta jednoho z chromosom
X, méné casté jsou strukturdini abnormality chromoso-
mu X, k nimz patfi izochromosom z dlouhych ramének,
ring chromosom, pfipadné delece jednoho z ramének
chromosomu X, vyjimecné byva pfitomen Y chromosom
(45,X/46,XY) nebo jeho ¢ast. Tyto zmény v karyotypu mo-
hou byt pfitomny bud ve vsech somatickych burkach,
nebo ve formé chromosomalni mozaiky, tj. pouze v &asti
bunécénych linii.3* Vysledkem je velmi variabilni fenotyp
nositelek TS, ktery je pfic¢inou toho, Ze fada nositelek ze-
jména mozaiky TS s diskrétnimi klinickymi projevy zlsta-
va po cely svUj Zivot nediagnostikovana.?

Pro TS je charakteristické nebyvale vysoké postiZzeni
prakticky vsech organovych systémd(, které ma klicovy
vliv na kvalitu zZivota a celoZivotni prognézu téchto divek
a Zen. RUstové opozdéni v détstvi a dospivani, které vede
k vysledné malé vysce v dospélosti, ma 98-100 % vsech
nositelek TS. DalSimi projevy jsou gonadalni dysgeneze
vedouci k neplodnosti u 95-98 % Zen s TS. Typické jsou
kostni deformity, vrozené vady ledvin, chronické zanéty
stfedousi vedouci k nedoslychavosti, napadné zvyseny je
vyskyt autoimunitnich chorob. Mezi vnéjsi fenotypické

Obr. 1 - Typicka facialni stigmatizace a pterygia colli u divky s TS
(z archivu Détské kliniky FN Olomouc)

Obr. 2, 3 - Variabilita fenotypu u dvou desetiletych pacientek se
shodnym karyotypem 45,X (z archivu Détské kliniky FN Olomouc)

znaky vznikajici jako dlsledek fetdlniho lymfedému patfi
kozni fasy po stranach krku (pterygia colli), nizka vlasova
hranice, epikanty, cubiti valgi, stitovity hrudnik (obr. 1.).

Je tfeba zdUraznit, Ze mira stigmatizace a vyskyt vroze-
nych vyvojovych vad je vysoce variabilni i u nositelek stej-
ného karyotypu (obr. 2, 3), pficemz riziko pridruzenych
anomalii je nejvyssi u karyotypu 45,X.

Kardiovaskularni problematika
Turnerova syndromu

Postizeni kardiovaskularniho systému je nejvyznamnéjsi
pri¢inou vysoké morbidity a pfedcasné mortality u TS. Ri-
ziko predc¢asného umrti je zvyseno trikrat (standardizova-
na mortalita [SMR] = 3,0) a pfedpokladana délka Zivota je
zkracena nejméné o 13 let ve srovnani s béZznou Zenskou
populaci.?® Vrozené srdecni vady (VSV) postihuji priblizné
50 % divek a Zen s TS, typicka je vysokd incidence biku-
spiddIni aortalni chlopné (BAV), koarktace aorty (CoA)
a aortopatie ve smyslu postizeni stény aorty vedouci k di-
lataci ascendentni aorty a nasledné ke vzacné, ale casto
fatalni disekci hrudni aorty (AoDis). DalSimi pficinami ve-
doucimi ke zkraceni ocekdvané délky zivota u TS jsou ar-
teridIni hypertenze, ischemickd choroba srdec¢ni, diabetes
a cerebrovaskuldrni onemocnéni.s’

Do vydani téchto novych doporuceni byla k dispozici
stru¢nd zminka o kardiovaskularni problematice TS v do-
porucenich Evropské kardiologické spole¢nosti (ESC) za-
byvajicich se péci o pacientky s kardiovaskuldrnim one-
mocnénim v gravidité.® Tato doporuceni zaradila TS mezi
dédicnd onemocnéni postihujici hrudni aortu asociovana
se zvysenym rizikem aneurysmatu hrudni aorty a AoDis.
Aktualizovana doporuceni ESC z roku 2018 vénuji kardio-
vaskularnimu riziku asociovanému s graviditou u pacien-
tek s TS intenzivnéjsi pozornost a riziko materské mortali-
ty a morbidity je odstupriovdno podle miry dilatace aorty
(AoDil).6

Doporuceny postup pri monitoraci dilatace
hrudni aorty podle International
Turner Syndrome Consensus Group'

Zasadnim problémem u TS je definice AoDil. | kdyz jsou
v soucasné dobé k dispozici nomogramy rozmért hrudni
aorty pro viechny tfi dostupné zobrazovaci metody — pro
echokardiografii, CT angiografii’™® a MR angiografii,"
je pfi hodnoceni rozmér( hrudni aorty nutné zohled-
nit fakt, Ze populace divek a Zen s TS je malého vzrlstu
a vétdina z nich ma sklon k nadvaze. Posuzovani abso-
lutnich hodnot namérenych rozméra aorty podle norem
pro dospélou populaci vede k poddiagnostikovani AoDil.
Rovnéz nelze pouzit nejnovéjsi pediatrické normy vztaze-
né k télesnému povrchu, protoze dospély jedinec malé-
ho vzrlstu nema stejné antropometrické charakteristiky
jako dité, a rozmér aorty navic maze byt determinovan
i vékem.

V soucasné dobé je AoDil u TS posuzovana podle inde-
xovaného aortéalniho rozméru (aortic size index, ASl), coz je
pramér ascendentni aorty vztazeny k télesnému povrchu.
Za 95. percentil byla u pacientek s TS stanovena hodnota
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Obr. 4 - Transthorakalni echokardiografie, parasterndlni dlouha
osa. Pacientka s Turnerovym syndromem, byla lécena rlstovym
hormonem, BSA 1,69 m% V 16 letech byla pfedana z Détského kar-
diocentra FN v Motole do Poradny pro vrozené srdecni vady v Ne-
mocnici Na Homolce. Méla bikuspidalni aortalni chloperi s mirnou
regurgitaci a dilataci kofene aorty na 37 mm = 2,2 cm/m? (z archivu
Centra pro vrozené srdecni vady v dospélosti, Nemocnice Na Ho-
molce, Praha).” BSA - télesny povrch v m2.

Obr. 5 - Transthorakalni echokardiografie, modifikovana projekce
na ascendentni aortu v kratké ose z vyssiho mezizebii. U pacientky
byla planovana elektivni operace, avsak pfichazi pro bolest na hrudi
a zvraceni. Echokardiograficky nalez rozsifeni stény aorty na 5 mm se
suspekci na intramuralni hematom. Pfi urgentni operaci byla naleze-
na prokrvacend sténa aorty s rupturou predni stény aorty, ktera byla
kryta pouze adventicii (MUDr. Stépan Cerny, CSc.). Byla provedena
Bentallova operace s ¢aste¢nou nahradou oblouku v hluboké hypo-
termii s cirkulacni zastavou a antegradni mozkovou perfuzi (z archivu
Centra pro vrozené srdecni vady v dospélosti, Nemocnice Na Homolce,
Praha).’

2,0 cm/m? a za 99. percentil 2,5 cm/m?. Dva typické priklady
AoDil jsou dokumentovany na obrdazcich 4-6. Indexovany
aortalni rozmér je dle dnesnich znalosti nejcitlivéjSim pre-
diktorem rizika vzniku AoDis u pacientek ve véku nad 15
let, u mladsich divek je doporuceno pouzit pro hodnoceni
rozmérul aorty z-score specifické pro populaci TS.™

International Turner Syndrome Consensus Group
doporucuje:

1. Provést transthorakalni echokardiografické vysetre-
ni (TTE) u kojence nebo ditéte v okamziku stanoveni
diagndzy TS, a to i v pfipadé, Ze vysetieni srdce plo-
du nebo postnatdlni TTE bylo normalni (**--).

Obr. 6 - CT angiografie s trojrozmérnou rekonstrukci. Jind pa-
cientka s Turnerovym syndromem, pfichazi v 26 letech s BSA 1,3
m? a s tézkou dilataci ascendentni aorty na 47 mm = 3,6 cm/m?,
Pacientka ma i dilataci truncus brachiocephalicus, oblouk aorty je
hypoplasticky a je patrna koarktace aorty. Pacientka méla stfedné
vyznamnou aortalni stenézu, koarktace aorty byla mirna. Pacient-
ka byla uspésné operovéna (Bentallova operace s ¢astecnou nahra-
dou oblouku a nahradou dilatovaného truncus brachiocephalicus).
Za tii roky umira na hemoragicky Sok po operaci disekce B na cévni
chirurgii perfuzi (z archivu Centra pro vrozené srdecni vady v do-
spélosti, Nemocnice Na Homolce, Praha). BSA - télesny povrch v m2.

2. Okamzité vysetfeni divek nebo Zen s TS s dilataci
aorty a/nebo BAV v pfipadé akutnich priznak( od-
povidajicich mozné disekci aorty, jako jsou bolest ¢i
diskomfort na hrudi, krku, ramenou nebo zadech,
zvlasté pokud je ndstup pFiznakd nahly nebo velmi
intenzivni (**--).

3. Optimalizaci farmakoterapie a zvazeni kardiochirur-
gické 1écby u pacientek s TS, u nichz narostl rozmér
aorty o 1 z-score specifické pro TS nebo 0 > 0,5 cm za
jeden rok (**--).

4. Elektivni operaci aneurysmatu aortdlniho korene
a/nebo ascendentni aorty u pacientek ve véku > 16
let s ASI > 2,5 cm/m? a pridruzenymi rizikovymi fak-
tory pro AoDis, mezi néz patfi BAV, CoA, elongace
na urovni transverzalni casti aortalniho oblouku
(ETA) a/nebo arteridlni hypertenze (AH) (*---).

5. Zvazit elektivni operaci aneurysmatu aortalniho ko-
fene a/nebo ascendentni aorty u pacientek ve véku >
16 let s ASI > 2,5 cm/m? a bez pfidruzenych rizikovych
faktord pro AoDis (*---).

6. Zvazit elektivni operaci aneurysmatu aortalniho kore-
ne a/nebo ascendentni aorty u pacientek ve véku < 16
let s rozmérem aortalniho kofene a/nebo ascendentni
aorty >4 z-score specifické pro populaci TS bez ohledu
na pritomnost dalsich rizikovych faktort AoDis (*---).

Komentar autora: Pri podezieni na disekci u nahle vznik-
lych priznakl je nutny neprodleny transport na kardio-
chirurgické pracovisté. Operaci vzestupné aorty a oblou-
ku aorty musi provadét chirurg, ktery ma s timto typem
operaci zkuSenosti. Je snaha o zachovani vlastni aortalni
chlopné, coZ vsak nemusi byt vZdy mozZné, chloperi byva
Casto patologicky zménénd. Operace dilatované aorty
neni bez rizika, avsak riziko akutné provadéné operace
pri disekci je vyznamné vyssi.
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Obr. 7 - Doporuceny algoritmus kardiologického sledovani divek s TS do 16 let véku.
AH - arteridlni hypertenze; BAV - bikuspidalni aortalni chloper; CoA - koarktace aorty;
EKG - elektrokardiografie; MR — magneticka rezonance; TS - Turner(v syndrom; TTE - transtho-

rakalni echokardiografické vysetieni.

Doporuceny postup pfi indikaci
zobrazovacich vysetreni podle International
Turner Syndrome Consensus Group

(viz algoritmus monitorovani obr. 7, 8)

Implementace magnetické rezonance (MR) do rutinni-
ho vysetfovaciho algoritmu ovlivnila prevalenci zejména
BAV''> a CoA,'>'¢ a pritahla pozornost k dfive echokardio-
graficky obtizné detekovatelnym abnormdlnim nalezim

na hrudni aorté (elongace transverzalni ¢asti aortalniho
oblouku, kinking v oblasti aortalniho isthmu), jejichZ kli-
nicky vyznam neni v souc¢asné dobé plné objasnén. Pfi vyu-
Ziti MR byla zji$téna dosud asymptomatickd CoA u 7 % do-
spélych pacientek s TS."® Neddvnd data nasvédcuji tomu,
Ze nizkd senzitivita echokardiografického vysetieni pro
detekci VSV ve srovnani s MR je dana nejen sklonem nosi-
telek TS k obezité, ale zejména primarné spatnym akustic-
kym oknem zplsobenym neobvyklou architekturou hrud-
niho kose, kterd je pozlstatkem fetdlniho lymfedému."
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\4 \2
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Komentar autoru: MR hrudni aorty je nezbytné zopakovat pred kazdou planovanou graviditou.

Obr. 8 - Doporuceny algoritmus kardiologického sledovani Zen s TS starsich 16 let. AH - arteriaIni hyper-
tenze; ASI- indexovany aortalni rozmér; BAV - bikuspidalni aortalni chloper; CoA - koarktace aorty; EKG
- elektrokardiografie; MR — magnetické rezonance; TTE - transthorakélni echokardiografické vysetren.
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International Turner Syndrome Consensus Group
doporucuje:

1. Provést kardiovaskuldrni screening pomoci TTE a MR
v okamziku stanoveni diagnézy TS v adolescenci
a dospélosti (**--).

2. Provést MR, jakmile je pacientka schopna podstoupit
vySetieni bez celkové anestezie. V pfipadé, Ze neni
schopna tolerovat MR, je CT vysetfeni pfijatelnou
ndhradou (**--).

3. Opakovat vysetifeni aorty pomoci TTE nebo MR v pfi-
padé, ze neni prokazadna BAV nebo jina signifikantni
patologie pfi inicidlnim vysetfeni, s odstupem péti
let v détském véku, deseti let v dospélosti a kdykoliv
pred pldnovanou graviditou (**--).

4. Provést fetdlni echokardiografické vysetfeni u plodu
v pfipadé, Ze byla pfi prenatdlnim vysetfenim plodu
stanovena diagnéza TS nebo bylo vysloveno pode-
zfeni na ni (**--).

5. Provést genetickou konzultaci zaméfenou na TS
u divek a Zen s nalezem BAV nebo jiné obstrukéni
vady postihujici levé srdce (**--).

6. Odeslat téhotnou, jejiz plod s TS ma prokazanu vro-
zenou srdec¢ni vadu k détskému kardiologovi, aby
mohla byt prenatalné zhodnocena anatomie a fy-
ziologie vady a stanoveno vedeni porodu vcetné
planu postnatdlni multidisciplinarni péce (**--).

Komentar autora: U dospélych pacientek je mozZné v pri-
padé, Ze pacientka netoleruje MR, zvazit misto CT vyset-
feni provedeni jicnové echokardiografie (TEE) bez celko-
vé anestezie s ohledem na skutecnost, Ze detaily aortalni
chlopné i $ife aorty jsou prfi tomto vysetfeni dobre pre-
hledné. Nevyhodou TEE je jeji invazivita, pro kterou neni
toto vysetreni zvlasté v détském véku vhodné. Rovnéz
chybéji data srovnavajici vysledky TEE a MR hrudni aorty
v populaci s TS.

Vyznam EKG vysetieni podle International
Turner Syndrome Consensus Group

U nositelek TS byl zjistén vyznamné casté;jsi vyskyt poruch
srdecniho rytmu a morfologickych abnormalit na EKG ve
srovndni s béZznou populaci. Pficinou by mohla byt auto-
nomni dysfunkce vedouci k vyrazné sympatikotonii, ktera
se na EKG projevuje mimo jiné sklonem k sinusové tachy-
kardii, zkraceni intervalu PQ a prodlouzenim intervalu
QT'18

International Turner Syndrome Consensus Group
navrhuje:

1. Provést 12svodové klidové EKG u vsech nositelek TS,
pfi hodnoceni korigovaného intervalu QT je prefe-
rovan Hodgesuv vzorec pred Bazettovym vzorcem
(**--).

2. Provést EKG holterovské vysetfeni a zatéZzové vyset-
feni u Zen s TS a intervalem QTc > 460 ms (*---).

3. Nepoddvat Zzenam s TS s prodlouzenym intervalem
QTc léky prodluzujici interval QT. Pokud je poda-
ni téchto 1ékd nezbytné, je doporuceno provedeni
kontrolniho EKG jeden az dva tydny po zahajeni
této medikace (*---).

Pristup ke sportovnim aktivitam u nositelek
TS podle International Turner Syndrome
Consensus Group

Zeny a divky s TS jsou vyznamné ¢ast&ji postizeny obezi-
tou a ischemickou chorobou srdecni ve srovnani s béznou
populaci.’ Dodrzovani zasad zdravého Zivotniho stylu,
jehoz soucasti je i pravidelnd pohybova aktivita, by mélo
patfit mezi klicova preventivni opatfeni pfiznivé ovlivriu-
jici jejich kardiovaskularni morbiditu a mortalitu. Na dru-
hou stranu je vzdy nutno zvazit i rizika vyplyvajici z AoDil
¢i jiné VSV postihujici hrudni aortu.

International Turner Syndrome Consensus Group
doporucuje:
1. Zohlednit funkci aortdlni chlopné a pritomnost ja-
kékoliv dalsi VSV pfi stanoveni doporuceni pro sport
u nositelek TS s dilataci aorty (*---).

International Turner Syndrome Consensus Group
navrhuje:

1. Vyhybat se intenzivnimu tréninku s vysokou static-
kou zatézi pacientkam s TS ve véku > 16 let s ASI >
2,0 cm/m? (*---).

2. Neomezovat divky a Zeny s TS s normalnim rozmé-
rem aorty (vék < 16 let — z-score specifické pro TS
< 2,5; vék > 16 let — ASI < 2,0 cm/m?) v jakychkoliv
sportovnich aktivitach (*---).

3. Umoznit divkdm a Zendm s mirnou nebo stfedné vy-
znamnou dilataci aorty (vék < 16 let — z-score specific-
ké pro TS <2,5-3,0; vék > 16 let — ASI < 2,0-2,3 cm/m?)
zavodni sportovni aktivity s nizkou nebo stfedni sta-
tickou a dynamickou zatézi (*---).

4. Nedoporucit ucast v jakychkoliv zavodnich sportov-
nich aktivitach divkdm a Zenam se stfedné vyznam-
nou az velmi vyznamnou dilataci aorty (vék < 16 let
— z-score specifické pro TS > 3,0; vék > 16 let — ASI >
2,3 cm/m?) (*---).

Arterialni hypertenze u nositelek TS z pohledu
International Turner Syndrome Consensus Group

Prevalence AH je u TS neobvykle vysoka. Projevuje se jako
zvyseni hodnot systolického a/nebo diastolického tlaku,
ale i jako ztrata fyziologického diurnalniho rytmu bez sig-
nifikantniho no¢niho poklesu krevniho tlaku.?

V détském a adolescentnim véku lze AH prokazat
u 21-40 % divek, v dospélosti u 50-58 % Zen s TS. Vétsi-
na pacientek ma primarni AH, pfipady sekundarni, tedy
renovaskularni a endokrinné podminéné AH jsou vzacné.
Vyskyt AH stoupd s vékem, s BMI, s pfitomnosti abnormal-
ni morfologie aortdlniho oblouku, zejména CoA, a s vy-
skytem renovaskuldrnich vad.?" V soucasnosti je diskuto-
van nepfiznivy vliv hormonalni substitu¢ni 1é¢by ovaridlni
insuficience na vyskyt AH u Zen s TS, tento efekt viak za-
tim nebyl jednoznacné potvrzen ani vyloucen.??

International Turner Syndrome Consensus Group
doporucuje:
1. Zméfit jedenkrat za rok u viech nositelek TS bez
strukturdlni srde¢ni vady, a pokud je prokazana hy-
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pertenze, ma byt zahajena farmakoterapie. U Zen
s TS ve véku > 16 let a ASI > 2,3 cm/m? je doporucena
medikace beta-blokatory, blokatory receptord pro
angiotenzin nebo jejich kombinace ke snizeni rizika
AoDis (**--).

International Turner Syndrome Consensus Group
navrhuje:

Zvazit terapii beta-blokatory, blokatory receptort pro an-
giotenzin nebo jejich kombinaci u divek s TS < 16 let a z-
-score specifickym pro TS > 3,0 ke snizeni rizika AoDis (*---).

Komentar autoru: V pfipadé planované gravidity je ne-
zbytné blokatory receptorti pro angiotenzin ¢&i sartany
prestat poddvat a nahradit jinou vhodnou medikaci.

Kardiovaskularni riziko v gravidité u TS
z pohledu International Turner Syndrome
Consensus Group

Prevazna vétsina nositelek TS trpi primarni infertilitou
v dusledku gonadalni dysgeneze. Pouze 5-12 % Zen s tou-
to diagndzou je schopno spontanné otéhotnét. Vétsinou
se jedna o nizkoprocentni mozaiky TS, nicméné byly po-
psany i raritni pfipady spontdnni gravidity u Zen s karyo-
typem 45,X.2 V poslednich dvou desetiletich se otevrela
pro videchny Zeny s TS redlna moznost otéhotnéni meto-
dami asistované reprodukce pomoci darovaného oocytu.
Narustajici pocet téhotenstvi a Zivé narozenych déti u zen
s TS je vykoupen vysokou frekvenci materskych kompli-
kaci, jako jsou AH, eklampsie a zejména AoDis. Materska
mortalita dosahuje dvou i vice procent a je nejméné sto-
krat vyssi nez v bézné populaci gravidnich zen.*

Néazor na kardiovaskularni riziko u Zen s TS se postupné
vyvijel. Podle doporuceni Practice Committee of the Ame-
rican Society for Reproductive Medicine z roku 2012 mély
byt Zenam s TS doporuceny jiné formy matefstvi, jako je
surrogatni matefstvi nebo adopce. U kazdé Zeny s TS bylo
doporuceno pred otéhotnénim provést podrobné kardio-
logické vysetfeni v€etné MR srdce a hrudni aorty. Gravi-
dita byla povazovana za kontraindikovanou u zZen, které
mély signifikantni VSV v¢etné BAV a CoA a/nebo AoDil
definovanou jako ASI > 2 cm/m?. Dalsi kontraindikaci byla
AH nedostatecné reagujici na terapii antihypertenzivy.?

Ponékud mirnéjsi doporuceni vypracovana French Col-
lege of Obstetricians and Gynaecologists nedoporucovala
téhotenstvi, pokud méla Zena CoA, anamnesticky prodéla-
la kardiochirurgicky vykon na aorté, byla u ni diagnostiko-
vana AoDil definovana jako absolutni rozmér ascendentni
aorty> 3,5 cm nebo ASI > 2,5 cm/m? podle MR nebo ne-
méla dostatecné Iécenou arteridlni hypertenzi. BAV pred-
stavovala pouze relativni kontraindikaci gravidity, pokud
nebyla zaroven pfitomna AoDil. Doporuceni zdlrazrovala
nutnost peclivého kardiologického sledovani téhotné s TS
bé&hem celé gravidity na pracovisti schopném provést akut-
ni porod cisaifskym fezem a disponujicim odpovidajicim
kardiochirurgickym zdzemim pro pfipad akutni AoDis.?®

Nedavnd doporuceni ESC zabyvajici se péci o pacient-
ky s kardiovaskularnim onemocnénim v gravidité zminuji
asociaci TS se zvysenym vyskytem VSV, AoDil, hypertenze,
diabetu a aterosklerotickych ptihod. Pfi stratifikaci rizika
materské mortality a morbidity vychazeji ze stupné dila-
tace hrudni aorty (tabulka 1). Za rizikové faktory pro Ao-
Dis jsou povazovany AoDil, BAV a CoA. Téhotenstvi neni
doporucovano pfi ASI > 2,5 cm/m?. Déle je zminéno, Ze
pacientky po operaci kofene aorty zUstdavaji v riziku AoDis
typu B. Pfed zahajenim Ié¢by metodami asistované repro-
dukce (ART) je doporuceno kardiologické vysetieni bez
blizsi specifikace. Sprdvna kontrola krevniho tlaku a dia-
betu jsou nezbytné.¢

International Turner Syndrome Consensus Group
doporucuje:
1. Rozhodnout o 1é¢bé neplodnosti darovanymi oocy-
ty az po provedeni kardiovaskuladrniho screeningu
a konzultaci s kardiologem (***%*).
2. Zajistit péci o téhotnou s TS multidisciplindrnim ty-
mem, jeho ¢lenem ma byt i kardiolog se zkuSenosti
v péci o Zeny s TS a specialista v oboru fetomaternal-
ni mediciny (***-).
3. Provést vysetieni hrudni aorty a srdce pomoci TTE
a CT/MR ne déle nez dva roky pred pldnovanou gra-
viditou nebo pred zahdjenim ART (*---).

Komentar autoru: Domnivame se, Ze echokardiografické
vysetreni by mélo byt provedeno bezprostredné pred pla-
novanou graviditou/ART, ne déle nez tfi aZ Sest mésicl. CT
nebo MR dle individudlniho nélezu, ale ne déle nez dva
roky dle doporuceni.

Tabulka 1 - Kardiovaskularni riziko v gravidité u pacientek s TS podle modifikované klasifikace WHO®?” a navrhovany zptsob porodu

v zavislosti na stupni dilatace hrudni aorty (ASI) podle International Turner Syndrome Consensus Group'

Rozmeér hrudni aorty
ASI < 2,0 cm/m?

Kardiovaskularni riziko v gravidité

Lehce zvysené riziko materské mortality a stfedné

Doporuceny zptisob vedeni porodu

Vaginélni porod

zvysené riziko materské morbidity (mWHO II)

ASI 2,0-2,5 cm/m?

ASI > 2,5 cm/m?

ta neni doporucena.

Disekce hrudni aorty v anamnéze

Signifikantné zvysené riziko materské mortality
nebo zévazné materské morbidity (mWHO IlI)

Extrémné vysoké riziko materské mortality nebo
zavazné materské morbidity (mWHO IV). Gravidi-

Gravidita kontraindikovana i po operaci

Vaginalni porod s epiduralni anestezii se
zvazenim metod ulehceni porodu (instru-
mentalni porod)

Planovany porod per sectio cesarea nebo
vaginalni porod s epiduralni anestezii a vy-
uzitim metod ulehceni porodu (instrumen-
talni porod)

Planovany porod per sectio cesarea

ASI - indexovany aortélni rozmér; mMWHO - modifikovana klasifikace WHO; WHO - Svétovd zdravotnickd organizace.
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International Turner Syndrome Consensus Group
navrhuje:

1. Vyvarovat se ART nebo spontdnni gravidity u zen,
u nichz je ASI > 2,5 cm/m? nebo ASI 2,0-2,5 cm/m?
spolu s pridruzenymi rizikovymi faktory pro AoDis,
tj. BAV, ETA, CoA a AH (*---).

2. Vyvarovat se gravidity u Zen s anamnézou AoDis. Po-
kud tyto Zeny i pfesto otéhotni, je nezbytné podrob-
né sledovani ve specializovaném centru a porod by
mél byt veden cisaiskym fezem (*---).

3. Provést kontrolni TTE u Zen bez rizikovych faktoru
pro AoDis nejméné jedenkrat v prlbéhu téhoten-
stvi, a to pfiblizné ve 20. gesta¢nim tydnu (*---).

4. Monitorovat Zzeny s ASI > 2,0 cm/m? nebo s jinym ri-
zikovym faktorem pro AoDis (AH, BAV, CoA, stav po
prodélané AoDis nebo chirurgickém vykonu na aor-
té) véetné TTE v intervalu ¢tyf aZz osmi tydnd béhem
téhotenstvi a prvnich Sest mésic po porodu (*---).

5. Provést MR bez pouziti gadolinia u téhotné v pripa-
dé podezieni na postizeni distalni ¢asti ascendentni
aorty, aortalniho oblouku nebo descendentni aorty
(*---).

6. Pfisnou kontrolu krevniho tlaku (135/85 mm Hg)
u vsech téhotnych s TS (*---).

7. Povazovat profylakticky chirurgicky vykon na aorté
za opodstatnény v pfipadé rychlé progrese rozméru
dilatované aorty (*---).

8. Provést v pfipadé akutni ascendentni AoDis pred
dosazenim hranice viability plodu chirurgicky vykon
na aorté i s védomim, Ze viabilita plodu muze byt
chirurgickym vykonem ohrozena. Pokud plod doséahl
hranice viability, je opodstatnéné provedeni cisar-
ského fezu nasledovaného kardiochirurgickym vyko-
nem, ktery ma byt proveden témér v normotermii,
s pulsatilni perfuzi s vysokym pratokem a prevenci
vasokonstrikce (*---).

9. Provést zatéZzové vysetreni pred pldnovanou gravi-
ditou k odhaleni hypertenze indukované zatézi, ze-
jména u zen s CoA (*---).

10. Informovat zeny s dilataci aorty, BAV, ETA, CoA
a/nebo AH o tom, Ze gravidita je spojena s vysokym
rizikem AoDis (*---).

11. Nésledujici zpUsob vedeni porodu u téhotnych s TS
(tabulka 1) (*---).

Komentar autord: | pri respektovani vyse citovanych do-
poruceni je nutno pacientky s TS pred planovanou gravi-
ditou upozornit, Ze i bez pfitomnosti zndmych rizikovych
faktord maze dojit k AoDis. Informace tykajici se individu-
alniho kardiovaskuldrniho rizika v souvislosti s prfipadnou
budouci graviditou by dle naseho nazoru méla pisemné
obdrZet kazda pacientka v okamZiku predani z pediatric-
ké péce.

Zaveér

Pacientky s TS predstavuji z pohledu kardiologa vysoce
rizikovou populaci a vyzaduji celozivotni kardiologickou
péci v centru zabyvajicim se touto problematikou s pfi-
mou navaznosti na kardiochirurgické pracovisté se zkuse-
nostmi s aortalni chirurgii. IndividuaIni kardiovaskularni

riziko je vyrazné modifikovano pfidruzenymi vrozenymi
srde¢nimi vadami a karyotypem pacientky.

Nejvyssi riziko disekce aorty u TS je mezi 20.-40. ro-
kem Zivota a v obdobi téhotenstvi. Téhotenstvi je kon-
traindikovano pfi ASI > 2,5 cm/m?. | po nahradé korene
aorty zUstava riziko disekce typu B. Pacientky s TS a dila-
taci aorty by mély byt informovany o moznych priznacich
disekce a o nutnosti urgentni hospitalizace pfi podezieni
na disekci, nejlépe v nemocnici s kardiochirurgii. Disekce
mUze mit u mladych divek s TS atypickou symptomato-
logii, napf. zvraceni, bolest bficha, pocit paleni na hrudi,
bolest zad nebo zmény fonace v dusledku trakce nervus
laryngeus recurrens, coz mlze vést k prvotnimu podcené-
ni symptom{ ze strany pacientky i zdravotnikt s fatalnimi
nasledky.
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Kontext: Alternujici blokéda levého a pravého raménka Tawarova (raménkova blokada) ¢asto ,rozostruje”
ischemické zmény na elektrokardiogramu. | kdyz se toho o alternujici blokadé levého a pravého raménka
Tawarova pfilis nevi, mlze byt pro klinickou praxi vyznamna.
Kasuistika: Popisujeme piipad muZe s potvrzenou blokadou levého Tawarova raménka (left bundle-branch
block, LBBB), u néhoz pii akutnim koronarnim syndromu doslo k rozvoji blokady pravého Tawarova ramén-
ka (right bundle-branch block, RBBB). Koronarogram prokazal subtotalni proximalni stenézu ramus inter-
ventricularis anterior (RIA), ktera byla fesena implantaci stentu. Po perkutanni koronérni intervenci doslo
k vymizeni RBBB a znovuobjeveni LBBB. Moznym divodem pro alternujici raménkovou blokadu v popisova-
ném pripadu je novy zdroj komorovych impulst po pocatecni farmakoterapii. Nové vznikla RBBB je zdhad-
nou klinickou entitou, ¢asto spojenou s akutnim infarktem myokardu. Blokadu pravého Tawarova raménka
Ize pridat k infarktu myokardu s elevacemi tseku ST jako rovnocennou indikaci k urgentni reperfuzni lécbé.
Proc¢ by si mél byt lékaf na oddéleni urgentniho pfijmu védom popsané moznosti? Alternujici raménkova
blokada muze ukazovat na reperfuzi, které vyzaduje zménu lé¢ebného postupu u pacienta s akutnim koro-
narnim syndromem.

© 2019, CKS.

ABSTRACT

Background: Bundle-branch blocks often blur ischemic ECG changes. Alternating bundle-branch block is not
yet fully understood but can hold clinical significance.

Case report: We present a case of a patient with a known left bundle-branch block (LBBB) who developed
a new right bundle-branch block (RBBB) in a setting of acute coronary syndrome. Coronary angiogram re-
vealed subtotal proximal LAD stenosis that was resolved with stent implantation. After the percutaneous
coronary intervention RBBB disappeared and LBBB reappeared. The probable reason for the alternating
bundle-branch block in the presented case is a new origin of ventricular impulses after initial medical treat-
ment. New onset RBBB has been an intriguing clinical entity often associated with acute myocardial in-
farction. RBBB could be added to ST-elevation myocardial infarction as an equivalent indication for urgent
reperfusion therapy.

Why should an emergency physician be aware of this? Alternating bundle-branch block can be an indicator
of reperfusion, thus changing the management of an acute coronary syndrome patient.
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Introduction

European Society of Cardiology ST-segment elevation
myocardial infarction (STEMI) guidelines from 2012 sta-
te that urgent coronary angiography is indicated in pa-
tients with STEMI and in patients with new or presumed
new left bundle-branch block (LBBB)." American College
of Cardiology/American Heart Association guidelines on
management of STEMI from 2013 however do not recom-
mend that new or presumed new LBBB be considered
diagnostic of acute myocardial infarction (AMI).? Several
other authors also suggest that new or presumed new
LBBB is not a sufficient criterion for urgent coronary an-
giography.>*

In clinical practice, we frequently encounter right bun-
dle-branch block (RBBB) in large anterior STEMI patients.
Widimsky et al. recently published a study in which they
showed that acute thrombotic coronary occlusion is a fre-
quent finding in patients with RBBB especially if ST ele-
vations are also identified.® This group of patients had
the highest mortality rate of all acute coronary syndrome
(ACS) patients. Based on his results he suggests that new
onset RBBB in ACS clinical setting should be an indication
for urgent coronary angiography as in other STEMI pa-
tients.

In our case report we present a patient with ACS in
whom ECG pattern prior to urgent coronary angiography
showed LBBB which unusually changed to RBBB with con-
comitant ST elevations in precordial leads. After success-
ful reperfusion LBBB reappeared.

Clinical case

64-Year-old male with history of arterial hypertension
and hyperlipidemia had an acute episode of chest pain.
After 1 h of severe pain he called the physician-staffed
prehospital emergency unit. The emergency physician re-
corded a 12-lead ECG (Fig. 1) which showed LBBB with
ST elevations in leads I, aVL, (V1—V3) and contralateral ST
depressions in leads I, Ill, aVF, V.. The physician decided
to activate the 24-h cardiac intervention center for an
emergency coronary intervention. The patient received
acetylsalicylic acid 500 mg, unfractionated heparin 5000
IU and morphine 6 mg. While awaiting the interventio-
nal team (due to late night hours the team was on call)

Fig. 2 - ECG recorded in the ER with patient having reduced chest
pain: RBBB with ST elevations in aVL, V, and V..

Fig. 3 - ECG after successful PCl: LBBB with appropriate ST chan-
ges, negative according to both Sgarbossa and modified Sgarbossa
criteria.

the patient was brought to the in-hospital emergency
department. While the chest pain significantly decreased
a second ECG was recorded (Fig. 2). Surprisingly, an acce-
lerated idioventricular rhythm with RBBB and typical ST
segment elevations in anteroseptal leads was found. The
patient received a loading dose of 600 mg clopidogrel.
Urgent coronary angiography performed within 30 mi-
nutes showed a single vessel disease with acute thrombo-
tic lesion in proximal LAD and severe lesion in mid LAD,
both with TIMI 2-3 flow. On both sites drug eluting stents
were implanted with the resulting TIMI 3 flow. Eptifiba-

Fig. 1 - ECG recorded by EMS at patient’s home: LBBB with ST elevations in leads |, aVL, V-V, and contralateral ST depressions

in leads II, Ill, aVF, V. Patient with ongoing chest pain.



70

Alternating bundle-branch block in ACS

tide bolus and infusion were used. The patient’s chest dis-
comfort has resolved completely. After the percutaneous
coronary intervention (PCl) another ECG was recorded
which again revealed a sinus rhythm with LBBB and reso-
lution of ischemic ST changes (Fig. 3). The patient’s hos-
pitalization was uneventful and he was discharged home
from the hospital after 5 days without any disabilities.

Discussion

In patients with ACS typical ECG changes may not always
be present. In our case, the patient presented with a pre-
viously known LBBB, this time with ischemic changes of
the ST segment positive according to both original and
modified Sgarbossa criteria (Fig. 1). Nevertheless the ECG
is not straightforward for a STEMI diagnosis if the physici-
an is not familiar with the Sgarbossa criteria. After initial
medical treatment with a bolus of heparin and acetylsa-
licylic acid the pain reduced and the ECG changed, now
showing a RBBB during accelerated idioventricular rhy-
thm with elevation in precordial leads (Fig. 2). The proba-
ble explanation for the ECG change in our patient is that
the RBBB was a reperfusion rhythm with an origin distal
to previously existing LBBB. After successful PCl sinus rhy-
thm reappeared and so did the preexisting LBBB without
ischemic ST changes (Fig. 3).

In literature, we can find few case reports of alterna-
ting bundle-branch blocks (BBB). Explanations for the
alternating BBB include different origins of ventricular
impulses” and differing refractory periods of conduction
branches in RR intervals of different duration.®

Serial ECGs are useful in patients with suspected AMI
and non-diagnostic initial ECG. The authors of this case
report feel that serial ECGs in patients with non-diagnos-
tic first ECG are not stressed enough in the current ACS
guidelines. In our case the initial ECG was diagnostic but
the serial ECGs nonetheless showed an interesting pro-
gression. In cases where serial ECGs are used to detect dy-
namic ST changes, the variation of position of precordial
leads can cause significant changes in ST segment devia-
tions.® Serial ECGs should thus be recorded via adhesive
electrodes that are not moved or electrodes positioned
on marked skin locations.

Several studies have shown low prevalence of AMI in
patients with new or presumed new LBBB,3 suggesting
the need to revise recommendations for urgent corona-
ry angiography in this clinical setting. The left bundle is
a diffuse structure that usually has a dual blood supply,
indicating that a single coronary lesion could hardly pro-
duce a LBBB.' Sgarbossa and colleagues suggested ECG
criteria for diagnosing AMI in the presence of LBBB."
A meta-analysis of studies on Sgarbossa criteria showed
a sensitivity of 20% and specificity of 98% for diagnosing
AMI with a cut-off of 3 or more points.’”> Smith and col-
leagues derived a modification of the Sgarbossa criteria
that showed a sensitivity of 91% and specificity of 90% in
their study.' A retrospective case-control validation study
for the modified Sgarbossa criteria showed a sensitivity
of 80% and specificity of 99%.' Our patient’s prehospi-
tal ECG with a LBBB (Fig. 1) is positive according to both
Sgarbossa and modified Sgarbossa criteria.

Traditional teaching leads us to believe that RBBB does
not influence the ST changes associated with AMI. Our
patient indeed had the typical ST changes when he deve-
loped the accelerated idioventricular rhythm with RBBB
morphology (Fig. 2). Widimsky and colleagues however
report that it is often not the case.® Out of 427 patients
with AMI and RBBB on ECG in their study, 201 (47 %) did
not have ST elevations. Among patients with RBBB and
no ST elevation, TIMI flow 0-2 was found in 135 (67%).
They conclude that a new onset RBBB should be included
among the indications for an urgent coronary angiogra-
phy. The right bundle is commonly supplied by a single
coronary artery and thus a RBBB is more easily explained
in the setting of AMI than a LBBB.™

Why should an emergency physician
be aware of this?

An alternating BBB could, in an appropriate clinical se-
tting, be an indicator of myocardial reperfusion, thus
changing the management and urgency of an ACS pa-
tient. Bundle-branch blocks are a perplexing entity that
often blurs the AMI diagnosis, but there are ways to reco-
gnize myocardial ischemia despite the presence of a BBB.
In patients with LBBB the diagnosis can be made with the
original or modified Sgarbossa criteria. In RBBB however,
relying on ST elevations could lead to a significant under
diagnosis of AMI.
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INFORMACE O CLANKU SOUHRN

Historie ¢lanku: Autofi uvadéji pfipad vzacné vrozené kardiopulmondlni anomalie. V diskusi jsou zvazovana mozna pfidru-
Dosel do redakce: 26. 11. 2017 Zend onemocnéni, klinické projevy i moznosti diagnostiky. Kasuistika je dokumentovéna nalezy z rentgenu
Pfijat: 3. 1. 2018 hrudniku, 2D i 3D vypocetni tomografie.
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ABSTRACT
Keywords:
Chest radiograph The authors present a case of a rare congenital cardiopulmonary anomaly. In the discussion section, possible
Pulmonary vein associated disorders, clinical syndromes and diagnostic possibilities are considered. The case report is sup-
Scimitar ported by the chest radiograph and the 2D and 3D computer tomography scans.
Uvod

Scimitar syndrom je vzacné sdruzeni vrozenych kardiopul-
monalnich anomdlii. Vyznacuje se anomalnim plicnim Zzil-
nim navratem, kdy prava plicni Zila neodvadi krev do levé
sing, ale do dolni duté Zily. Casto je spojovan s hypoplazii
pravé plice, pravé plicni tepny a dextropozici srdce. Syn-
drom je pojmenovan podle anomalni Zily na rentgeno-
vém snimku hrudniku, ktera se podoba tureckému meci.’

Popis pfipadu

Sedmadvacetilety pacient, ktery byl od mladi sledovan
pro asthma bronchiale, byl vysetfen na kardiologickém
oddéleni pro progredujici dusnost. Zakladni laboratorni
vysetfeni bylo bez pozoruhodnosti. Byl proveden rentgen
hrudniku, kde byl popsan vpravo zmenseny objem hemi-
thoraxu a dale ve stfrednim a dolnim plicnim poli navic
anomalné probihajici plicni Zily paralelné se srde¢nim
stinem, které kaudalné usti nejspise do dolni duté Zily
(obr. 1). Rentgenovy nélez byl hodnocen jako scimitar Obr. 1 - Scimitar zila, viz Sipky
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Obr. 2 - 3D CT rekonstrukce, scimitar zila -

A-P projekce bo¢ni projekce

Obr. 3 - 3D CT rekonstrukce, scimitar zila -

Obr. 4 - 3D CT rekonstrukce, scimitar zila -
P-A projekce

Obr. 5 - 2D (T, scimitar zila

syndrom. K verifikaci ndlezu doplnéno CT vysetieni srdce
a plicnich Zil, kde byl prokazan anomalni zilni navrat $i-
rokou plicni Zilou probihajici vpravo parakardialné, ustici
do dolni duté Zily (obr. 2-5), dale hypoplazie pravé pli-
ce, dextropozice srdce, ipsilateradlni mediastinalni presun
a dilatace pravostrannych srde¢nich oddill. Vzhledem
k dextropozici srdce nebyl nemocny dobre transthorakal-
né vysettitelny, nicméné byla prokdzana dilatace pravé
siné i pravé komory (obr. 6) a trikuspidalni regurgitace.
plicni hypertenze. S nédlezy byl nemocny odeslan na kar-
diochirurgické pracovisté, kde byl doplnén jicnovy ultra-
zvuk a prokazan vyznamny levopravy zkrat Qp:Qs 1,5:1,
dale defekt septa sini a vyznamna trikuspidalni regurgita-
ce. Na zaékladé vyznamného zkratu a chlopenni vady byl
u nemocného indikovan kardiochirurgicky vykon — redi-
rekce pravostranné plicni Zily do levé siné a plastika triku-
spidalni chlopné.

Obr. 6 - Dilatace pravé komory, ultrazvukovy nélez

Diskuse

Scimitar syndrom poprvé popsal Chassinat v roce 1836.2
V literature je popsdna incidence 1-5/100 000 narozenych
déti.? | kdyz je casto diagnostikovan v détstvi, pacient
muze zUstat asymptomaticky az do dospélosti.

Tento syndrom se vyznacuje anomalnim plicnim Zzil-
nim ndvratem. Déle je spojen se zménami v cévnim zdso-
beni plic, s hypoplazii pravé plice, bronchu i plicni tepny.
NejcastéjsSim nalezem na srdci je dextropozice s presu-
nem mediastina, absence perikardu a dalsi malformace,
jako je defekt septa sini (60-70 %) nebo defekt komo-
rového septa, koarktace aorty a Fallotova tetralogie (25
%).* Pokud se syndrom zachyti v novorozeneckém ob-
dobi, je nejcastéjsim priznakem kardiorespirac¢ni selhani
z dlvodu plicni hypertenze. Prognéza zavisi na zavaz-
nosti pridruzenych anomalii, na 1é¢bé plicni hypertenze
a klinickém stavu ditéte.> U dospélych jsou symptomy
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vétSinou mirnéjsi. Tito pacienti mohou mit opakované
infekce dychacich cest a respira¢ni selhdni, v zavislosti na
stupni plicni hypoplazie. Dale se také mUze vyskytovat
hemoptyza.®’

K diagnostice onemocnéni vyuzivdme vicero moda-
lit. Prosty rentgen hrudniku muaze odhalit tzv. scimitar
sign (znameni 3avle). Pomoci echokardiografie hod-
notime strukturdlni i funkéni zmény, zavaznost plicni
hypertenze. Trojrozmérna vypocetni tomografie nebo
magneticka rezonance jsou zdsadni pro zobrazeni ano-
malni plicni zily a objasnéni dalsi patologie v plicich
nebo na srdci.®

Lécba zavisi na véku a symptomatologii. U novorozen-
ch zaciname s lé¢bou plicni hypertenze. Chirurgické fe-
seni se doporucuje u pacientd s pretrvdvajicim srde¢nim
selhanim, rekurentnimi infekcemi dychacich cest nebo
refrakterni plicni hypertenzi.?

Zaveér

Scimitar syndrom je velmi vzacné onemocnéni. Jiz pros-
ty snimek hrudniku ndm muze pomoci diagnézu odhalit,
proto je peclivé hodnoceni rentgenovych snimkd velmi
dulezité. Po pfidruzenych vadach patrdme pomoci echo-
kardiografie a dalSich pokrocilych zobrazovacich metod.
Pristup k pacientdm by mél byt multidisciplinarni.

Prohlaseni autorti o mozném stretu zajmu
Zadny stret zajma.

Financovani
Zadné.

Prohlaseni autort o etickych aspektech publikace
Autofi prohlasuji, Ze vyzkum byl veden v souladu s etic-
kymi standardy.

Informovany souhlas
Autofi prohlasuji, Ze pacient, ktery se zucastnil studie, po-
skytl informovany souhlas.
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Infarkt myokardu srdecni siné je jednotkou zndmou jiz nékolik desetileti, pfesto je v klinické praxi casto
prehlizen. Izolovany infarkt srdecni siné je vzacny, obvykle se vyskytuje soucasné s infarktem komorového
myokardu. Mezi hlavni komplikace infarktu sinového myokardu fadime poruchy srde¢niho rytmu, trombo-
embolizaci a rupturu srdecni siné. Pfedstavujeme kasuistiku 84letého muze se subakutnim infarktem myo-
kardu s elevacemi tseku ST (STEMI) inferolateralné a sou¢asnym infarktem myokardu levé siné komplikova-
nym rupturou levé siné.

© 2019, CKS.

ABSTRACT

Although atrial myocardial infarction is an entity that has been reported for decades, it is frequently neglec-
ted in clinical practice. Isolated infarction of an atrium is rare, usually occurring concomitantly with ventri-
cular myocardial infarction. The major complications of atrial infarction are cardiac arrhythmias, thrombo-
embolization and atrial rupture. We report an 84-year-old male patient with left atrial rupture following

P wave subacute inferolateral STEMI and left atrial infarction.

Uvod

Poprvé byl infarkt myokardu srdecni siné popsan Clercem
v roce 1925." Jedna se o jednotku casto prehlizenou, ktera
muUze mit dalezité klinické dopady. Izolovany infarkt sr-
decni siné je vzacny, obvykle vznika soucasné s infarktem
komorového myokardu.? Sife sifiového myokardu je 2-3
mm, proto se v pifipadé infarktu srdecni siné jednd témér
vzdy o postizeni transmuralni.?

Popis pFipadu

Ctytiaosmdesatilety pacient byl pfijaty pro subakutni in-
farkt myokardu s elevacemi useku ST (STEMI) inferolate-
ralné. Pro trvajici bolesti na hrudi provedend selektivni

koronarografie (SKG) prokazala pokrocilé onemocnéni tri
tepen, kdy culprit |ézi byl kratce za odstupem oblitero-
vany ramus circumflexus (obr. 1). Pokus o rekanalizaci se
nezdaril, pres uzavér se nepodafilo proniknout. Bedside
echokardiografie prokazala stfedné velky cirkularni peri-
kardidlni vypotek, jiz ¢astecné organizovany, s maximem
za pravou komorou, kde dosahoval Sife 15 mm (obr. 2).
Vzapéti u pacienta doslo k rozvoji zavazné bradykardie se
sirokym komplexem QRS vedoucim ke zhrouceni obéhu.
Byla zahajena kardiopulmondlni resuscitace (KPR), za ul-
trazvukové kontroly byl zaveden perikardialni drén, kte-
rym se podafilo odsat cca 150 ml silné hemoragické teku-
tiny a krevnich koagul, poté krevni koagula perikardidlni
drén zcela obturovala a drén se stal nefunkénim. Po 40
minutach KPR byl konstatovan exitus letalis. Pitva potvrdi-
la akutni infarkt myokardu lateralni stény levé komory sr-
decni a laterdlni stény levé siné s jeji rupturou pri uzavéru
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Obr. 1 - Vstupni EKG

Obr. 2 - Echokardiografie, koagula v perikardu

ramus circumflexus levé véncité tepny (obr. 3-5). Pfic¢inou
umrti byla srde¢ni tampondada vznikla jako dUsledek rup-
tury lateralni stény levé siné.

Diskuse

Infarkt myokardu srdecni siné vznikd nejcastéji nasled-
kem aterosklerotického postizeni srdecnich tepen.? Sr-
decni siné jsou zdsobeny krvi cestou rami atriales z pravé
koronarni tepny a z ramus circumflexus. Sinoatridlni uzel
je zasobovan krvi cestou ramus nodi sinoatrialis pocha-
zejici v 50-60 % z pravé koronarni tepny a ve 40-50 %
z proximalni ¢asti ramus circumflexus levé koronarni tep-
ny.* Ramus nodi atrioventricularis zasobuje krvi atrioven-
trikularni uzel a ¢ast levé siné, u pfiblizné 90 % jedincu

pochazi z pravé koronarni tepny, ve zbylych pfiblizné 10
% pochazi z ramus circumflexus.®

Zatimco v pripadé srdec¢nich komor je infarktem posti-
Zzena prevazné levd komora, v pfipadé srdecnich sini je
tomu naopak, Castéji je postizena prava sin. V ramci sr-
decni siné je infarkt béznéji ndlezan v ousku nez v oblasti
laterdIni ¢i zadni stény siné.® V pfipadé pouziti elevace i
deprese segmentu PR jako kritéria infarktu siné jej nalé-
zdme az u 10 % pacientd s akutnim infarktem myokardu.’
Izolovany infarkt srdecni siné byl v autoptickych studiich
pozorovan u 3,5 % pacientl s akutnim infarktem myo-
kardu.?

Diagnostika infarktu srdecni siné zGstava problematic-
ka. VSeobecné uznadvana EKG kritéria infarktu srdecnich
sini zatim neexistuji. Nejznamé;jsi EKG kritéria publikova-
li Liu a spol. (tabulka 1). Kromé téchto kritérii Liu dopo-
rucuje pomyslet na infarkt srde¢ni siné u vSech pacientt
s jakoukoliv supraventrikularni dysrytmii.® Dle 30leté au-
toptické studie Burche byla kazda milimetrova deprese
segmentu PR asociovana s infarktem srdecni siné.?

Transthorakalni echokardiografie neni v diagnostice
infarktu srdecni siné pfilis pfinosna, jelikoZz neumoznuje
dobre zobrazit pohyby stén srdecnich sini. V diagnostice
infarktu pravé srde¢ni siné maze podle nékterych autort
dopomouci jicnova echokardiografie, ktera prokaze akine-
zi volné stény pravé siné, dilataci pravé siné se spontdn-
nim echokontrastem a absenci sifiového prispévku v pIné-
ni pravé komory jakozto vymizeni viny A na trikuspidalni
chlopni v pfitomnosti normalni viny A na mitrdIni chlopni
(v8e posuzovano u pacientl se sinusovym rytmem).>10

Infarkt srdecni siné s sebou nese celou fadu komplikaci,
jedna se o poruchy srdec¢niho rytmu (fibrilace sini, flutter
sini, sinové extrasystoly, sinus arrest, sinusova bradykar-
die, ,wandering atrial pacemaker”, atrioventrikuldrni
[AV] blokady), selhani pravé nebo levé komory jako pum-
py, rupturu stény srdecni siné ¢i trombembolizaci.>'?
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Obr. 3 - Srdce po rozstfizeni perikardialniho vaku

Obr. 4 - Ruptura boc¢ni stény levé siné

Obr. 5 - Infarktové lozisko bocni stény levé komory

Zaveér

Infarkt myokardu srde¢ni siné je jednotkou zndmou jiz né-
kolik desetileti, presto je v klinické praxi ¢asto opomijen.
Vseobecné uznavana diagnosticka kritéria infarktu srdecni
siné neexistuji. U pacienttd s infarktem komorového myokar-
du, u kterych nalézame na EKG zmény morfologie viny P,
elevace nebo deprese segmentu PR nebo supraventrikularni

Tabulka 1 - EKG kritéria infarktu myokardu srdecni siné dle

autord Liu a spol.®
Hlavni kritéria

* Elevace segmentu PR vice nez 0,5 mm ve svodech V, a V, a reci-
proké deprese segmentu PR ve svodech V,, V,

e Elevace segmentu PR vice nez 0,5 mm ve svodu | s reciprokymi
depresemi ve svodech I, llI

® Deprese segmentu PR vice nez 1,5 mm v prekordialnich
svodech a deprese segmentu PR 1-2 mm ve svodech |, II, Il
asociovana s jakoukoliv sifiovou arytmif

Vedlejsi kritéria

¢ Morfologické zmény viny P (nepravidelnost viny P i jeji zarez
ve tvaru pismena ,M" ¢i ,W")

tachykardii, bychom méli pomyslet na moznost soucasného
postiZzeni srdecni siné a z toho vyplyvajici rizika komplikaci.

Prohlaseni autorli o mozném stretu zajmu
Zadny stret zajma.

Financovani
Zadné.

Prohlaseni autort o etickych aspektech publikace
Kasuistika byla zpracovana podle etickych standardd.

Informovany souhlas
Rodina pacienta souhlasila se zvefejnénim této kasuistiky.
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Oddéleni kardiovaskularni rehabilitace se specializuji na rehabilitaci nemocnych po kardiochirurgickém vy-
konu nebo po akutnim infarktu myokardu. Nemocni¢ni infekce jsou velmi ¢astou a zdvaznou komplikaci
provadéné lécby. V poslednich dvou desetiletich se nicméné ukazalo, Ze hlavni pficinou pripadl infekce
a sepse na jednotkach kardiologické péce jsou koagulaza-negativni stafylokoky (CoNS), mezi nimiz vyznam-
né misto zaujima bakterie Staphylococcus capitis. Popisujeme nase zkusenosti z izoldty S. capitis od pacienta,
ktery byl hospitalizovan s kardiovaskuldrnim onemocnénim a s bércovymi viedy.

© 2019, CKS.

ABSTRACT

Cardiology Rehabilitation wards specialize in the rehabilitation of patients who are suffering from cardiac
surgery or an acute heart attack. Hospital infections are the most frequent and severe complication of health-
care. Nevertheless, during the last two decades, coagulase-negative staphylococci (CoNS) have been indicated
as the primary cause of infections and septicemia in cardiology care units. Among the CoNS, the role played
by Staphylococcus capitis in the field of infectious processes has been considered. We present our experience
of S. capitis isolations from a patient admitted with cardiovascular disease with lower limbal diabetic ulcers.

Introduction

Cardiology Rehabilitation wards specialize in the rehabili-
tation of patients who are suffering from cardiac surgery
or an acute heart attack (such as myocardial infarction).
Along with pharmacological treatment, however, alwa-
ys necessary, the rehabilitative aim is to give the patient
a life-threatening affective, working, social, as normal
condition as possible, compatible with his or her impair-
ment. By combining prescription of physical activity with
the modification of the risk profile of patients, this type
of rehabilitation is ultimately intended to promote clini-
cal stability, reduce the risk of subsequent cardiovascular
events and cardiopathic disabilities.” Often in these wards
there are hospitalized elderly patients who, in addition to
having cardiologic rehabilitation problems, they are also
suffering from concomitant diseases, such as diabetes, ve-
nous insufficiency, vascular diseases, circulation disorders

and they may have ulcerations related to these patholo-
gies. Particular attention should be paid to these poten-
tially infected ulcers to contain the spread of nosocomial
infections in these high-risk units. Hospital infections are
the most frequent and severe complication of healthca-
re. From an etiological point of view there are significant
changes in the infections that could result in endocardi-
tis: in addition to classic pathogens often exigent Gram-
-negative bacteria and fungi were isolated.? Moreover,
there are studies reporting cases of endocarditis caused
by Acinetobacter baumannii, Salmonella enterica, Coxie-
lla burnetii, Chlamydia, Legionella, Brucella, Aspergillus,
as the responsible of endocarditis.>® Nevertheless, during
the last two decades, coagulase-negative staphylococci
(CoNS) have indicated as the primary cause of infections
and septicemia in cardiology care units. Among the CoNS,
the role played by Staphylococcus capitis in the field of
infectious processes has been considered. As reported in
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Fig. 1 - (A) Sampling performed with sterile swab on a diabetic ulcer. (B) Transthoracic echocardiography, section
apical 4-chamber, showing perforation of the posterior flap and mitral paravalvular leak.

many articles in the scientific literature we would like to
emphasize as S. capitis may be potentially related to end-
ocarditis when it is found in the hospital and, in particu-
lar, in Cardiology, Cardio-surgery and correlated wards,
as Cardiology Rehabilitation.*'" The pathogenicity of the
S. capitis strains isolated from patient was measured by
evaluating antibiotic resistance factors (Table 1), ability
to produce biofilms and survival on materials of various
nature (data no showed).

Case presentation

We present our experience of one case of lethal en-
docarditis. The patient was a female of 72 years who
underwent to cardiac surgery for severity stenosis. The
patient’s medical history revealed systemic arterial hyper-

tension, rheumatic disease in infancy, psoriasis, diabetes
and episodes of atrial fibrillation in treatment with oral
anticoagulant therapy.'>'® There were diabetic ulcers in
the lower limbs, apparently not infected (Fig. 1A). She
was subjected to a substitution of the mitral valve with
a biologic prosthesis. The entire procedure was long but
successful. After a week she was assigned to Cardiology
Rehabilitation ward and after a few days, for persistent
low-grade fever, a broad-spectrum antibiotic treatment is
performed. After another 2 days the fever becomes high
and persistent. The following night the pulmonary dys-
pnea evolves with pulmonary edema. The patient is tre-
ated with high dose nitroderivatives and diuretics. They
quickly developed acute respiratory failure with clinical
picture of septic shock and were transferred to the inten-
sive care unit. The echocardiographic evaluation showed
a involvement of the mitral valve with perforation of the

Table 1 - Results of antimicrobial susceptibility testing for Staphylococcus capitis (Kirby Bauer Method).

Sensitive (S)
Amikacin (AK, 30 ug)
Doxycycline (DXT, 30 pg)

Intermediately resistant (1)
Cefalexin (CL, 30 pg)
Erithromycin (E, 15 pg)

Minocycline (MH, 30 pg)

Vancomycin (VAN, 5 ug)

Resistant (R)
Amoxicillin (AML, 10 pg) Fosfomycin (FOS, 50 ug)
Ampicillin (AMP, 10 pg)

Amoxicillin + clavulanic acid
(AUG, 20 pg + 10 ug)

Carbenicillin (CAR, 100 pg)
Cefalotin (KF, 30 pg)
Cefazolin (KZ, 30 pg)

Imipenem (IMI,10 ug)
Levofloxacin (LEV, 5 ug)

Josamycin (JOS, 30 pg)
Methicillin (MET, 5 pg)
Mezlocillin (MEZ, 75 pg)

Cefotaxime (CTX, 30 ug)
Ceftriaxone (CRO, 30 pg)
Cefuroxime (CXM, 30 pg)
Cinoxacin (CIN, 100 ug)
Ciprofloxacin (CIP, 5 pg)
Clindamycin (CD, 10 pg)
Chloramphenicol (C, 30 pg)
Enoxacin (ENX, 10 ug)

Nitrofurantoin (F, 300 pg)
Norfloxacin (NOR, 10 pg)
Ofloxacin (OFX, 5 ug)
Oxacillin (OX, 5 pg)
Penicillin (P, 10 Ul)
Piperacillin (PRL, 100 ug)
Rifampicin (RD, 30 pg)
Tetracycline (TE, 30 pg)

The diameter of the zone of inhibition around each disk was measured with a precision caliper (Mitutoyo, Andover, UK). The strain tested
was classified as Resistant (R), Intermediately resistant (I) or Sensitive (S) according to the breakpoints established by Clinical Laboratory

Standards Institute (CLSI, 2006).
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posterior flap and mitral paravalvular leak (Fig. 1B). The
patient is carried to cardiac surgery for an operation but
died in post-surgery for a septicemia. The time of onset of
symptoms correlates with the incubation period, also, the
culture positive blood for S. capitis, confirms the diagno-
sis of septicemia. The final diagnosis was sudden cardiac
death from infective endocarditis sustained by S. capitis.
The relevance of this case is focused on the fact that IE
sustained by the S. capitis is not a frequent but always
a possible cause of sudden death in patients undergoing
cardiac surgery, especially for prosthesis implantation.
Attention should be paid to the asepsis procedures of the
operating room and of equipment.

Discussion

Hospital germs compared to those circulating in the com-
munity show a surely greater resistance to the molecules
that we could use to fight them.

Most infections are caused by germs isolated from the
environment (water, surfaces, air conditioning systems).
As known, for example, Legionella is able to survive for
long periods in water and even to replicate in the presen-
ce of chlorine, if it manages to create suitable conditions
(biofilm, parasitism of amoebas and protozoic cysts, etc.).
In this case, a shower or, though less likely, simple hand
washing could expose a debilitated subject to contact with
the germ and then get sick. 17-20 The surfaces of a hospi-
tal environment are a potential source of contamination,
considering that the germs can adhere to it; the adhesi-
on is conditioned by the type of material that constitutes
the surface and degree of detergency. Often they are the
same hands as health workers who can unknowingly be-
come a vehicle of infection [21]. The importance of this
alert highlight that infections sustained by environmental
germs is frequent and a possible cause of sudden death
in cardiopathic patients. Moreover, an efficient monito-
ring of surfaces, combined with air and water sampling is
beneficial for preventing infections. Attention should be
given in increasing environmental surveillance in higher
risk areas, otherwise you could apply to new methods of
estimation of the spread of germs, such as Geostatistics
[22]. For these reasons, we hope that our message serves
to give greater attention to the problem and increases
the environmental surveillance.
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Acute coronary syndrome and coronary microfistulae left ventricular.
A rare event, but possible
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Koronarni pistéle predstavuji vzacnou anatomickou anomalii; incidence téchto pistéli Usticich do levé ko-
mory srdecni je nizka. Hypertrofie hrotu levé komory je pomérné vzacnym projevem hypertrofické kardio-
myopatie, nékdy je spojena s pfitomnosti koronarni pistéle. Popisujeme pipad koronarni mikropistéle ustici
do levé komory a spojené s apikalni hypertrofickou kardiomyopatii, ktera se poprvé projevila jako akutni
koronarni syndrom v podobé infarktu myokardu bez elevaci iseku ST (NSTEMI).
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ABSTRACT

Coronary fistulae are rare anatomic anomalies and those ones draining in left ventricle have low incidence.
Apical hypertrophy of left ventricle is a relatively rare manifestation of hypertrophic cardiomyopathy, so-
metimes associated with coronary fistulae. We show the case of a coronary microfistulae draining on left
ventricle associated with an apical hypertrophic cardiomyopathy which manifested for the first time as an

fistulae

acute coronary syndrome non-ST elevation myocardial infarction (NSTEMI).

Introduction

Coronary fistulae are rare anomalies characterized by
a direct connection between an epicardial coronary arte-
ry and a cardiac chamber or another cardiac vessel.'? The
most frequent points of drainage are the right cardiac
chambers, superior vena cava and pulmonary artery.?>
Congenital forms are a prevalence of 0,1-0,2% in pati-
ents underwent to coronary angiography and between
them those ones draining into the left ventricle are far
and away most rare.® Clinical manifestations are related
to their origin, dimensions and drainage site. They consist
in angina pectoris, heart failure, arrhythmias, syncope,
acute myocardial infarction and infective endocarditis.®’
Rarely they dramatically manifest with a rupture.®® Apical
left ventricle hypertrophy is a relatively rare manifestati-
on of hypertrophic cardiomyopathy, with high incidence
of coronary fistulae.'"

Case presentation

We show the case of a female patient of 70 years, who
went to the Emergency Department for a constrictive
chest pain. In her clinical history there are COPD, psori-
asis and episodes of atrial fibrillation in treatment with
new oral anticoagulant therapy. A few years prior to
presentation she underwent pharmacological echo-stress
for atypical chest pain resulted negative for myocardial
ischemia.'>"” Her arterial pressure was 120/80 mmHg and
her saturation 96%. The ECG showed sinus rhythm 64
bpm, left ventricle hypertrophy, ST segment depression
in the anterior precordial leads with negative T wave. The
transthoracic echocardiogram showed an important api-
cal hypertrophy with preserved ejection fraction. Blood
test showed a marked increase of troponin T (9.2 pg/dL).
On the second day she underwent coronary angiography,
which showed coronary vessels free from significant le-
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Fig. 1-(A) Coronary angiography showing passage of contrast agent into the left ventricle during the
diastolic phase (arrow), suggesting coronary microfistula. (B) Left ventriculography showing apical

hypertrophy.

Fig. 2 - Cine (steady state free precession sequence) Cardiac Magnetic Resonance images on horizon-
tal long-axis (A) and vertical long-axis (B) show hypertrophy of distal segments and apex of the left

ventricle with small pericardial effusion.

sions with important apical hypertrophy and presence
of coronary microfistulae draining in the left ventricle.
(Fig. 1). CMR, performer for differential diagnosis with
other forms of cardiomyopathies, allowed the diagnosis
of apical hypertrophic cardiomyopathy (Fig. 2). Because
of microfistulae characteristics they couldn’t be treated
neither by transcatheter occlusion nor surgically.'®2 Due
to COPD beta blockers were avoided and an anti-ischemic
therapy was initiated (clinical onset was NSTEMI) in asso-
ciation with lvabradine 10 mg/day. The patient remained
asymptomatic for other episodes of chest pain.

Discussion

Coronary fistulae are rare anomalies and those ones drai-
ning into the left ventricle are only a minor percentage.
This condition is probably due to a persistence of the em-
bryonic coronary microcirculation.?2* The consequence is

a volume overload similar to the aortic regurgitation that
generates in the old age angina pectoris in the majori-
ty of patients. Ischemia was attributed to the coronary
steal phenomenon.?® For what concerns the coexistence
of coronary microfistulae and apical hypertrophy seve-
ral hypothesis were made. Microfistulae could cause left
ventricle hypertrophy by a reactive mechanism through
ischemia induction due to the coronary steal phoenome-
non or to volume overload. Another hypothesis is the
existence of a common etiological factor as a genetic mu-
tation. Both microfistulae and apical hypertrophic cardio-
myopathy can cause angina pectoris and their coexisten-
ce can aggravate the clinical manifestation.?*2¢ However,
ischemia caused by coronary microfistulae and by apical
cardiomyopathy is more often benign. Because of the ra-
rity of this condition the natural course is not well known.
To date the best therapy is based on beta blockers. In our
case the coexistence of COPD didn't allow such therapy so
Ivabradine was administered. Furthermore aspirin, pan-
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toprazole and a statin were added because the presen-
tation was a NSTEMI (chest pain duration was major of
20 min and the concomitant presence of symptoms and
ECG alterations allowed the diagnosis coherently with
current NSTE-ACS guidelines). Apical hypertrophic cardio-
myopathy can occasionally show typical acute coronary
syndromes symptoms and electrocardiographic changes
and so it should be considered as a differential diagno-
sis.?”” The patient remained asymptomatic.

Our case strengthens the evidence of an association
between coronary microfistulae and apical cardiomyo-
pathy. Furthermore must be emphasized that a type 2
myocardial infarction could be the first manifestation in
previously asymptomatic patients. A best knowledge of
the etiological and pathophysiological mechanisms will
allow a better management.
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Vzacna pricina opakované systémové embolie u zeny
stfredniho véku s nediagnostikovanou plicni AV malformaci
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Uvadime pfipad opakované systémové embolie u dosud zdravé 48leté Zeny, kdy postupny klinicky vyvoj od-
halil kombinaci vzacnych anatomickych a patologickych nélez(. Prvnim projevem onemocnéni u pacientky
byla opakujici se systémova embolizace do levé paze vyzadujici opakovanou chirurgickou embolektomii ve
velmi kratkém c¢asovém sledu. Pfi soubézném patrani po mozném zdroji byla postupné diagnostikovéna kli-
nicky néma plicni embolie, patentni foramen ovale a taktéz vyznamna cévni arteriovendzni (AV) malforma-
ce v levé plici. V dalsim prabéhu doslo k necekanému zvratu v podobé vzniku akutniho masivniho infarktu
myokardu, opét emboliza¢niho plivodu, zdroj embolizace do levé koronarni tepny byl prekvapivé objeven
v ascendentni aorté. Nasledujici text podrobné popisuje pribéh onemocnéni této pacientky.
Pfipad poukazuje mimo jiné na to, Ze i pres maximalni a v¢asné diagnostické a terapeutické moznosti mo-
derni kardiologie a interdisciplindrni spoluprace stéle existuji vzacné a prekvapivé pfipady pacientd s hyper-
koagulacnimi stavy, u kterych pficinu nemocnosti neumime zcela spolehlivé vysvétlit a i pres maximalni Usili
a terapii mdze byt velmi obtizné odvratit pfipadné dalsi komplikace takového stavu.

© 2019, CKS.

ABSTRACT

We report a case of the recurrent systemic embolism in a 48-year-old woman without previous medical histo-
ry. Gradual clinical development revealed a combination of rare anatomical and pathological findings. The
first manifestation of the disease in the patient was repeated systemic embolization in the left arm requiring
repeated surgical embolectomy in a very short time sequence. In a parallel search for a possible source, clini-
cally silent pulmonary embolism, patent foramen ovale and significant vascular A-V malformation in the left
lung were diagnosed. In the subsequent period, there was an unexpected event of an acute massive myo-
cardial infarction, again of embolization origin. The source of embolization in the left coronary artery was
surprisingly discovered in the ascending aorta. The following text details the course of this patient’s iliness.
The case also points out that despite the maximum and well-timed diagnostic and extensive therapeutic
options of modern cardiology and interdisciplinary cooperation, there are still rare and surprising cases of
patients with hypercoagulable conditions where the cause of morbidity cannot be fully explained. Despite
the maximum effort and therapy, it is difficult to avert any further complications of such condition.
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Uvod

Trombus v ascendentni aorté je vzacnou pfricinou systémové
embolie. Jeho odhaleni je spiSe nahodilé, vétSinou v ramci
patrani po pri¢inach prodélané systémové embolizace.

Kasuistika popisuje pfipad pacientky s vlajicim trom-
bem ascendentni aorty, opakovanymi systémovymi em-
bolizacemi pfi potvrzené bilateralni plicni embolii s plicni
arteriovendzni (AV) malformaci.

Popis pFipadu

Osmactyricetiletd pacientka, kufacka, uzivajici hormonal-
ni substitucni terapii (HRT), zcela bez internich pfidruze-
nych onemocnéni, bez anamnézy predchozich trombo-
embolickych pfihod, byla preloZzena z okresni nemocnice
na kliniku kardiovaskularni chirurgie pro akutné vzniklou
koncetinovou ischemii levé paze. Angiografie zobrazila
uzavér arteria brachialis vlevo. Byla provedena Uspésna
chirurgickd trombektomie tepen levého predlokti. Histo-
logie prokazala tromboembolus.

Obr. 1 - CT angiografie, tfeti den — embolus v levé arteria subclavia

Transthorakalni echokardiografii (TTE) byla zhodno-
cena normalni funkce levé i pravé komory, kontrastni
vysetieni prokazalo drobné foramen ovale patens s pra-
volevym prunikem kontrastu pfi Valsalvové manévru. Od-
hadnuty pomér QP/QS = 0,96 svédcil proti hemodynamic-
ky vyznamnému levopravému zkratu.

Treti den hospitalizace se opakovala akutni ischemie
levé paze, sonograficky se opét jednalo o uzavér arteria
brachialis, ad hoc byla opét provedena chirurgickad trom-
bektomie arteria brachialis. Po operaci trvala neuspokoji-
va perfuze levé paze do periferie s nehmatnymi pulsace-
mi, byla proto doplnéna CT angiografie tepen aortalniho
oblouku (obr. 1) s potvrzenim prachodnosti arteria bra-
chialis, nové vsak s ndlezem 4 cm dlouhého defektu v na-
plni levé arteria subclavia, velmi pravdépodobné se jed-
nalo o obtékajici embolus. Jako vedlejsi, klinicky némy
nalez, byla prokazana bilaterdIni subsegmentarni plicni
embolie. Aortalni chloperi a ascendentni aorta jsou bez
patologie.

Zdroj opakované tromboembolie nebyl prokazan, so-
nografické vysetreni zil dolnich koncetin bylo bez prua-
kazu trombdzy. Pacientka byla prelozena k dalSimu vy-
Setfeni na kliniku kardiologie, kde byly vylouceny zndmé
trombofilni mutace. Pacientka byla v dal$im prabéhu lé-
¢ena nizkomolekuldrnim heparinem.

Paty den hospitalizace byla provedena kontrolni an-
giografie (obr. 2, 3). Byl potvrzen trvajici defekt v naplni
arteria subclavia vlevo, prichodnd brachidlni tepna, na
predlokti byla prichodnd pouze arteria radialis. Klinicky
nebyly patrné zndmky ischemie koncetiny, pro riziko peri-
ferni embolizace byl proto nalez ponechan bez interven-
ce, s doporucenim plné antikoagulacni 1écby.

V jedendacty den pobytu doslo u pacientky na jednotce
intenzivni péce k nadhlé srdecni zastaveé pfi fibrilaci komor.
Byla provedena okamzitd Uspésnd kardiopulmonalni re-
suscitace s defibrilaci, za 2 min doslo k obnoveni spon-
tanni cirkulace (return of spontaneous circulation, ROSC),
se spontannim probuzenim nemocné bez nutnosti endo-
trachealni intubace. Pacientka byla hypotenzni, s opresi
na hrudi, na EKG byl patrny perakutni infarkt myokar-
du s elevacemi useku ST (STEMI) predni stény, proto byla

Obr. 2 a obr. 3 - Angiografie, paty den — embolus v levé arteria subclavia
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Obr. 4 - Koronarografie, jedenacty den - kompletni uzavér levé
véncité tepny embolem

Obr. 5 - Koronarografie, jedenacty den - Gspésna reperfuze levé
véncité tepny

ihned transportovdna na katetrizac¢ni sal, kde dochazi
k zhrouceni krevniho obé&hu. Nemocnd byla napojena
neprodlené na venoarterialni extrakorpordlni membra-
novou oxygenaci (VA ECMO) s obnovou krevniho obéhu
i védomi. Urgentni koronarografie (obr. 4) objasnila upl-
nou obturaci kmene levé véncité tepny embolem. Bylo
provedeno odsati trombu (histologie: tromboembolus
podobného sloZeni jako vzorek z levé paze) s Uspésnou
reperfuzi celého povodi levé véncité tepny (obr. 5). Na
koronarnich cévach nebyla patrna koronarni ateroskleré-
za. Na sale doslo k rozvoji plicniho edému, ktery se poda-
filo zvladnout neinvazivni ventilaci.

Obr. 6 a obr. 7 - Jicnova echokardiografie, jedenacty den - vlajici
struktura (trombus) v ascendentni aorté

Ad hoc byla doplnéna transezofagedlni echokardio-
grafie (obr. 6, 7) na katetriza¢nim sdle, ktera prokazala
noveé viditelny, dlouhy vlajici utvar v ascendentni aorté
souvisejici s aortalni chlopni, s vysokym emboligennim
potencialem.

U nemocné byla indikovana neodkladna chirurgicka
revize. Po aortotomii byl odstranén vlajici utvar délky 13
mm a Sife 3 x 5 mm (histologicky trombus podobny pred-
chozim), nasedajici na nekoronarni cip aortdlni chlopné.
Aortdlni chlopen byla trojcipa, se zcela intaktnimi cipy
a na zakladé lokalniho nalezu nebylo mozné vysvétlit da-
vod vzniku trombu. Proto byla provedena revize obou sr-
decnich sini, bez nalezu defektu septa sini, nebyla naleze-
na patologie v ousku levé siné ani jiny zdroj embolizace.

Zavérem operace, po ukonceni mimotélniho obéhu,
byla pacientka hemodynamicky nestabilni, proto byla
zavedena intraaortalni balonkova kontrapulsace (IABK),
ktera vSak nebyla dostatecnd, proto bylo rozhodnuto
o opétovném zavedeni VA ECMO.

V nésledujicich hodinach byla laboratorné prokazo-
vana vyznamna elevace troponinu |, kterd ukazovala
na rozsahly srdecni infarkt, vrcholova hodnota troponi-
nu | dosahovala 83 pg/l (horni hranice normy 0,04 ug/l),
echokardiograficky byla patrna akineze celé predni sté-
ny, hypokineze spodni, zadni a bo¢ni stény, ejekéni frakce
levé komory (EFLK) byla snizena na 25 %, funkce pravé



88

Vzacnd pricina opakované systémové embolie

Obr. 8 a obr. 9 - CT hrudniku - 3D rekonstrukce, 16. den - AV mal-
formace v levém dolnim plicnim laloku

komory zlstavala dobra. U nemocné byla i naddle nutna
vazopresorickd podpora, ECMO a IABK, lécba probihala
na anesteziologicko-resuscita¢nim oddéleni.

Nasledujici den se u pacientky objevila elektricka ne-
stabilita s fibrilaci komor, jedenkrat byla defibrilovana.
Byla provedena rekoronarografie s trvajicim normalnim
ndlezem na obou koronarnich tepnach. Podany levosi-
mendan byl bez efektu na zlepseni kontraktility myokar-
du levé komory.

Sestnacty den hospitalizace (Sesty den na ECMO) byla
provedena celotélovéa CT angiografie hrudniku, bficha
a panve. V bfisni dutiné a panvi nebyla nalezena neopla-
zie ani zdroje embolizace. Zobrazena je AV malformace
velikosti 15 mm v dolnim laloku levé plice, kterd spojuje
vétev plicnice s vétvi levé dolni plicni Zily (obr. 8, 9). Ve-
dlejsim nalezem byla zanétliva infiltrace levého dolniho
plicniho laloku. Podél Zilni kanyly ECMO v pravé sini byl
adherujici utvar sire 3 mm (suspektni trombus).

Na CT mozku byla oboustranné v thalamu popisovana
ischemickd loziska velikosti 9 mm, dale ischemické loZis-
ko v pravé hemisféfe mozecku velikosti 10 mm a vpravo
temporalné ischemické lozisko velikosti 18 mm s centralni
hemoragii velikosti 9 mm.

Devatenacty den (devaty den na ECMO) doslo k roz-
voji septického Soku s potfebou volumexpanze a eskala-
ce antibiotické terapie, opakované byla provedena fib-
roskopickd toaleta dychacich cest vlevo pro probihajici
pneumonii. Byl nasazen dobutamin, dle jicnové echokar-

diografie nadale trvala akineze predni stény, zlepsila se
kinetika bo¢ni, zadni a spodni stény, EFLK se zlepsila na
35 %. V nésledujicich dnech se dafil postupny weaning
ECMO na 0,5 I/min spolu s IABK 1 : 1 s dosazenim srdecni-
ho indexu (Cl) 2-2,5 I/min/m?2.

Dvacaty devaty den hospitalizace bylo konsenzualné
rozhodnuto o explantaci ECMO (celkem 19 dni na ECMO).
Jiz na opera¢nim sale po explantaci vyvstava pro udrzeni
krevniho obéhu nutnost vysoké vazopresorické podpory,
echokardiograficky patrna vyznamna mitralni regurgitace.
Po operaci pfi mirné volumexpanzi se stav prfechodné sta-
bilizoval, CI udrzen 2,4 I/min/m?, s uspokojivymi hodnotami
NIRS (near-infrared spectroscopy). Dochdzi oviem k progresi
vazoparalyzy. Pfidan vazopresin ve vzestupné ddvce, stou-
pala koncentrace laktatu na 14 mmol/l, rozvinula se anurie.

TEE byla bez vyznamné zmény oproti predoperacnimu
nélezu. Od dalsiho zavedeni ECMO bylo upusténo — nebyl
predpoklad dosazeni vyssiho vydeje srdecni podpory.

Pfechodné byla pacientka stabilni na supramaximalni dav-
ce noradrenalinu 36 pg/kg/min, dobutaminu 10 pg/kg/min
a vazopresinu 3,5 pg/kg/min. Pres terapii progredovala
vazoparalyza, ktera jiz byla bez dalsi reakce na volume-
xpanzi, ustici v terminalni pokles srde¢niho vydeje, bylo
rozhodnuto o opétovném nenapojeni na mechanickou
srde¢ni podporu.

Nasledujici den, tedy tficaty den hospitalizace, pacient-
ka zemrela pod obrazem distribu¢niho a kardiogenniho
soku.

Diskuse a zavér

Ascendentni aorta neni ¢astym mistem pro formaci trombd,
nebot se jedna o vysokopritokové krevni fecisté. Tim vice se
tato pficina jevi vzacnd, pokud trombdza vznika na nativni
sténé aorty bez prukazu aterosklerotickych 1ézi. Jednotlivé
pripady vyskytu vlajicich tromb0 v nativni ascendentni aorté
jsou popisovany pouze kasuisticky. Z téchto dokumentova-
nych pfipadd Ize odhadovat, Ze dominantnimi rizikovymi
faktory jsou zejména hyperkoagulacni stavy, hormonaini
terapie u Zen a téhotenstvi.' Strategie Iécby neni dosud
jednoznacné definovdna, neexistuji data z vétsich kohort ¢i
randomizovanych studii, jsou popisovany pfipady chirurgic-
ké trombektomie, endovaskularni implantace stentgraftu
anebo pouze dlouhodobé antikoagulacni l1écby.

Metaanalyza z roku 2013 autort Fayad a spol. zpraco-
vala 200 dostupnych pfipadd tromb0 vzniklych na nor-
malni ascendentni aorté.? Autofi naznacili, Ze pouha anti-
koagulacni lé¢ba je spojena s vysokym rizikem rekurence
a systémovych embolizaci a doporucili chirurgickou lé¢bu
u nemocnych, ktefi jsou schopni ji podstoupit.

Za zminku stoji nékolik pripadl, kde pficina vzniku
trombu v nativni ascendentni aorté nebyla spolehlivé vy-
svétlena.>® Prvni dokumentovany pripad je z roku 1993
popsany autory Farah a Hawawini, kdy trombus ascen-
dentni aorty byl zdrojem mozkové embolizace.? Pozdéji
Pousios a spol. a Hissagi a spol. shodné popsali transitor-
ni ischemické mozkové prihody, zdrojem embolizace byl
trombus ascendentni aorty.*>

Mandegar a spol. uvadéli pripad pacienta s vlajicim
trombem umisténym 1,5 cm nad sinotubularni junkci, kte-
ry pozdéji embolizoval do arteria mesenterica superior.®
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Sodian a spol. odhalili trombus v blizkosti pravého ko-
ronarniho ostia, ktery byl pfi¢inou anginy pectoris.’

Nakajima a spol. Uspésné odstranili trombus ascen-
dentni aorty nalezeny zcela nahodné pri emergentni ope-
raci pro masivni plicni embolii.2

Jindy jsou popisovany pfipady spojené se zjisténym hy-
perkoagula¢nim stavem. Skupina autord Eguchi a spol.
dokumentovala pripad pacienta s deficienci proteinu S,
ktery prodélal akutni infarkt myokardu na zakladé em-
bolizace trombu formovaného v pravém Valsalvové sinu.?

Bruno a spol. a Ito a spol. zaznamenali dva podobné
pripady pacientek stfedniho véku uzivajicich hormonalni
substitucni 1é¢bu, u kterych byl pfic¢inou srde¢niho infark-
tu rovnéz embolizovany trombus formujici se v levém ko-
ronarnim sinu.'®" Konec¢né Knoess a spol. popsali pfipad
téhotné Zeny, kterd zemrela na akutni infarkt myokardu
rovnéz v dlsledku trombu embolizovaného do koronar-
nich tepen z Valsalvova sinu.'?

U nasi pacientky jsme dokumentovali klinicky némou
bilaterdlni plicni embolii a pravdépodobné naslednou pa-
radoxni embolizaci pres plicni AV malformaci. Pro pfitom-
nost vlajiciho trombu na zdravé aortdlni chlopni nemame
jednoznacné vysvétleni.

Vsechna provedend histologicka vysetreni prokazala
velmi podobné slozeni tromboemboll, predpoklada se
jednotny nebo podobny zdroj, ktery ale nebyl odhalen.

Muzeme diskutovat, zda podstatou vlajiciho trom-
bu v ascendentni aorté u nasi pacientky byla paradoxni
embolizace cestou plicni AV malformace, anebo se moh-
lo jednat o nové vznikly trombus aorty in situ. Vstupni
angiografie ani kontrastni CT vysetfeni vlajici trombus
v ascendentni aorté neodhalily anebo nebyl na aortalni
chlopni v té dobé pfitomen. Nicméné je obecné znamo,
ze véechna invazivni angiograficka vysetreni jsou spoje-
na s jistym rizikem poranéni cévni stény. Nelze tedy zcela
vyloucit, ze trombus v ascendentni aorté mohl vzniknout
po posledni provedené neselektivni angiografii tepen
aortalniho oblouku, kdy vodi¢ a pigtail katétr zasahova-
ly az do Valsalvovych sin0, pficemz i minimalni poranéni
cévni stény mohlo v této lokalizaci spustit formaci trom-
bu, nepochybné precipitovanou spole¢nou pfic¢inou s fa-
dou dalsich tromb0 vzniklych pfi hyperkoagula¢nim stavu
u pacientky stfedniho véku, kuracky, uzivajici substitu¢ni
hormonalni lécbu.

Stav nasi pacientky byl bohuzel komplikovan rozsah-
lym anteroextenzivnim infarktem pfi embolizaci do kme-
ne levé véncité tepny jako i vicecetnymi systémovymi
embolizacemi véetné mozku. Nasledny delsi pobyt na me-
chanické srde¢ni podpore s sebou prinesl fadu komplikaci

a i pres veSkerou maximalni péci vyustil v ireverzibilni dis-
tribu¢ni a kardiogenni Sok s nasledkem umrti.

Prohlaseni autorti o mozném stfetu zajmu
Autofi nemaji zadny stfet zajm0 ve vztahu k publikované
kasuistice.

Financovani
Publikace nebyla financovana z externich zdroju

Prohlaseni autort o etickych aspektech publikace
Publikace nepodléha etickym aspektam.

Informovany souhlas
Pozadavky publikace se nevztahuji na pouziti informova-
ného souhlasu.

Literatura

1. Sawada T, Shimokawa T. Giant thrombus in the ascending
aorta that caused systemic embolism, Interact Cardiovasc
Thorac Surg 2011;12:1048-1050.

2. Fayad ZY, Semaan E, Fahoum B, et al. Aortic mural thrombus
in the normal or minimally atherosclerotic aorta. Ann Vasc
Surg 2013;27:282-290.

3. Farah MG, Hawawini H. Thrombus of the ascending aorta as
a source of cerebral embolism. Chest 1993;104:1604-1605.

4. Pousios D, Velissaris T, Duggan S, Tsang G. Floating intraaortic
thrombus presenting as distal arterial embolism. Interact
Cardiovasc Thorac Surg 2009;9:532-534.

5. Hisagi M, Morota T, Endo M, et al. Floating thrombus in the
ascending aorta. Gen Thorac Cardiovasc Surg 2007;55:38-40.

6. Mandegar MH, Roshanali F, Kocharian A. Complicated course
consequences of a floating thrombus in ascending aorta. Eur J
Echocardiogr 2008;9:846-848.

7. Sodian R, Bauer M, Weng YG, et al. Floating nonocclusive thrombus
in the ascending aorta. Ann Thorac Surg 2002;74:588-590.

8. Nakajima M, Tsuchiya K, Honda Y, et al. Acute pulmonary
embolism after cerebral infarction associated with a mobile
thrombus in the ascending aorta. Gen Thorac Cardiovasc Surg
2009;57:654-656.

9. Eguchi K, Ohtaki E, Misu K, et al., Acute myocardial infarction
caused by embolism of thrombus in the right coronary sinus of
Valsalva: a case report and review of the literature. J Am Soc
Echocardiogr 2004;17:173-177.

10. Bruno P, Massetti M, Babatasi G, Khayat A. Catastrophic
consequences of a free floating thrombus in ascending aorta.
Eur J Cardiothorac Surg 2001;19:99-101.

11. Ito H, Takahashi K, Sasaki H, et al., Large thrombus in the
ascending aorta successfully treated by thrombolysis — an
unusual cause of acute massive myocardial infarction, Jap Circ
J 2001;65:572-574.

12. Knoess M, Otto M, Kracht T, Neis P, Two consecutive fatal
cases of acute myocardial infarction caused by free floating
thrombus in the ascending aorta and review of literature.
Forensic Sci Int 2007;171:78-83.



Obrazy v kardiologii | Images in cardiology
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Papilarni fibroelastomy (PFE) jsou benigni nadory srdce s vysokym embolizacnim potencialem, které obvykle
vychazeji ze srdecnich chlopni. Popisujeme pripad 34leté zeny s progredujici dyspnoe a Unavou. Transthora-
kalni echokardiografie prokazala stopkaty, homogenni echo-denzni a vysoce mobilni ttvar pfirostly k trojci-
pé chlopni. Vzhledem k velikosti Gtvaru a jeho mobilité byla u pacientky stanovena diagnéza srdecniho PFE
a u pacientky byla nasledné indikovana jeho resekce.

© 2019, CKS.

ABSTRACT

Papillary fibroelastomas (PFEs) are benign cardiac tumors with high embolic tendency, and usually originate
from the cardiac valve. We report the case of a 34-year-old woman who experienced progressive dyspnea
and fatigue. Transthoracic echocardiography revealed a pediculated, homogenous echo-dense, and highly
mobile mass attached to the tricuspid valve. The patient was diagnosed with cardiac PFE because of its size

and mobility, and surgical resection was scheduled.

Papillary fibroelastoma (PFE) is a rare primary benign tu-
mor that usually involves left-sided heart valves. They are
the third most common cardiac tumors after myxomas
and lipomas and account for less than 10% of all prima-
ry cardiac tumors. An accurate diagnosis and distinction
from other intracardiac masses is essential because they
are a potential cause of systemic emboli, stroke, myocar-
dial infarction and sudden death."? We report a case of
a woman presenting with a history considering infective
endocarditis, who was found to have PFE arising from the
tricuspid valve.

A 34-year-old woman presented with complaints
of progressive dyspnea and fatigue. Her past medical
history was unremarkable except for an intrauteri-
ne device extraction two months ago. On admission,
a physical examination did not reveal any significant
abnormalities. Electrocardiography revealed normal si-
nus rhythm and all laboratory blood panels were unre-
markable. An echocardiogram revealed a pediculated,
1.6 cm x 1.7 cm, homogenous echo-dense, and mobile
mass attached to the atrial side of the anterior leaflet of
the tricuspid valve. The valve was competent. She was

afebrile and had no signs of infective endocarditis. Ba-
sed on its characteristic appearance and echogenicity,
pedunculated nature, and mobility, the mass was iden-
tified as a papillary fibroelastoma (PFE) (Fig. 1A, video
1). Magnetic resonance imaging (MRI) was performed
for further tissue characterization. The mass appeared
homogeneously hypo-intense on T2 weighted imaging.
Delayed enhancement images after administration of
gadolinium demonstrated signal hyperintensity caused
by the fibroelastic nature of the mass (Fig. 1B). Based
upon clinical symptoms and echocardiographic findings,
the patient underwent surgical excision of the tumor.
On cardiopulmonary bypass, right atriotomy revealed
a friable pink granular mass at the anterior leaflet of
the tricuspid valve (Fig. 2A). No thrombus or vegetation
was noted in the right atrium. The mass was carefully
excised on beating heart (Fig. 2B). However, there was
significant tricuspid regurgitation after mass excision
and following excision of the tricuspid leaflets and chor-
dae, tricuspid valve replacement was performed with
a 33 mm bioprosthetic valve (Sorin). Histology confir-
med the definite diagnosis of a PFE (Fig. 3). The post-
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Fig. 1 - Transthoracic echocardiography (A), apical 4-chamber view, showing the mass, PFE visualized by
Turboflush MRI imaging sequence with hyperintense signal relative to the myocardium, but hypointensity

relative to the blood pool (arrow) (B).

Fig. 2 - Intraoperative image (arrow) (A) and gross specimen of resected mass (B).

operative course was uneventful and after 3 months of
follow-up, she remains free of symptoms.

PFEs are rare benign avascular cardiac tumors that ty-
pically attached to the left-sided valve leaflets with the
aortic valve being the most common site. Tricuspid and
pulmonary valve involvement is unusual. They are usually
located on the ventricular side of the atrioventricular val-
ves and the arterial side of the semilunar valves. PFEs are
not causally associated with valve dysfunction.’?

Although the ethiopathogenesis of PFE is unknown,
various possible causes have been suggested in the lite-
rature. They have been considered as hamartomas, orga-
nized thrombi, true neoplasms or inflammatory foci due
to unusual endocardial responses to infection or hemody-
namic trauma.?

The clinical presentation of PFE varies widely from
asymptomatic to severe embolic complications. Right-

Fig. 3 - Histological specimen illustrating complex branching pa-
pillary fronds characteristic of PFE.

-sided PFE are asymptomatic and rarely cause pulmona-
ry embolism. The differential diagnosis of PFE includes
other cardiac tumors, thrombus, vegetation, and Lam-
bl's excrescences. One of the most considered differen-
tial diagnosis is cardiac myxoma.' In the present case, the
differential diagnosis included cardiac tumor and vege-
tation. Infective endocarditis was excluded based on the
absence of fever, signs of valvular dysfunction, and a his-
tory of intravenous drug abuse. Blood cultures were also
negative for microorganisms.

The echocardiographic characteristics of PFE include
small size (usually <1.5 cm), high mobility, attachment to
the endocardium through a pedicel or stalk, and refractive
appearance. The distinction from the vegetations can be
challenging due to their small sizes.* Moreover, PFE may
lack some of these findings whereas vegetations may re-
present many of these characteristics. For that reason, PFE
can often be differentiated by clinical informations, blo-
od cultures and laboratory tests. In this case, there was
a history of infected intrauterine device extraction, so the
clinical information was quite misleading. However, on
MRI, in contrast to vegetations, PFEs usually have com-
plete enhancement in late gadolinium enhancement as
seen in this case. PFE MRI features include isointense T1-
-imaging and hyperintense T2-imaging.™*

The management of PFE depends upon its clinical pre-
sentation. Patients who are experiencing embolic events
that are cardiovascular or neurologic in origin should
undergo surgical resection. Although there are no firm
guidelines on how to manage right-sided PFEs, surgery is
shown to be curative, safe and well tolerated.*

This report not only highlights atypical presentation of
this tumor but also reminds us to keep this possibility in
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patients who present with a history and imaging findings
considering infective endocarditis. In patients with a high
clinical suspicion for a cardiac tumor, advanced imaging
tools such as MRI and computed tomography should be
also used.

Appendix A. Supplementary data
Supplementary data associated with this article can be
found, in the online version.
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Since 2011 a 70-year-old Caucasian woman with prece-
dent diagnosis, after a multimodality imaging evalua-
tion,” of endomyocardial fibrosis (EMF) was followed for
progressive heart failure.

At the diagnosis she presented 4 major diagnostic
criteria (endomyocardial plaques, obliteration of the LV
apex, LV thrombosis, moderate-to-severe mitral regur-
gitation) and 2 minor criteria (restrictive filling pattern,

enlarged left atrium) of EMF.2 She underwent anuloplasty OA A A A A A

of the aortic and mitral valves and cardiac resynchroniza- 10.10.2011 10102012 10.10.2013 10102014  10.10.2015  10.10.2016

tion therapy. After one year the patient’s conditions were — BNP (nglL) A Hospital admissions Beginning of peritoneal
A for heart failure dialysis

stable.! In the following six years she was admitted more
times to our Institute for heart failure (NYHA class llI-I1V)

After Mitral Right Ventricular In Peritoneal
and showed a progressive increase of brain natriuretic Valve Surgery Failure Dialysis

peptide (BNP) (Fig. 1A).
Respect to the 2D echocardiography performed after
mitral valve surgery (Fig. 1B) the apical 4-chamber view,
tricuspidal regurgitation and inferior vena cava (IVC) re-
. . . . . . RV FAC 35% RV FAC 18% RV FAC 39%
Fig. 1 - (A) Time course of brain natriuretic peptide (BNP). (B) 2D
echocardiography after mitral valve surgery: in the apical 4-cham-
ber view near to normal right ventricular systolic function (FAC =
35%, TAPSE = 15 mm), and moderate-to-severe tricuspidal regur-
gitation; dilated inferior vena cava (IVC) with respiratory collapse
50%. (C) 2D echocardiography in right ventricular failure: in the
apical 4-chamber view presence of moderate right ventricular sy-
stolic dysfunction (FAC = 18%, TAPSE = 14 mm) and severe tricu-
spidal regurgitation; dilated inferior vena cava (IVC) with no re-
spiratory collapse. (D) 2D echocardiography after the beginning of
peritoneal dialysis: in the apical 4-chamber view normal right ven-
tricular systolic function (FAC = 39%, TAPSE = 16 mm), and mode-
rate tricuspidal regurgitation; normal inferior vena cava (IVC) with B C
respiratory collapse >50%.
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spiratory collapse showed a progressive worsening (Fig.
1C). Due to the end-stage congestive heart failure peri-
toneal dialysis was started and just after 6 months pa-
tient’s conditions (NYHA class Ilb — stable decrease in wei-
ght of 7 kg), BNP (Fig. 1A) and 2D echocardiography were
improved (Fig. 1D).

EMF is characterized by ventricular hypertrophy and
diffuse endocardial thickening due to the deposition of
collagen and elastin, with secondary calcification®* and
has a progressive natural history that frequently leads to
refractory heart failure.

Nowadays, peritoneal dialysis is a therapeutic alterna-
tive in patients with advanced congestive heart failure*
and represents an alternative therapeutic option in pati-
ent not-suitable for cardiac transplantation.®

In this patient peritoneal dialysis provides, also in the
EMF, a safe effective means for dehydrating patients with
end-stage congestive heart failure improving patients’
cardiac function, symptoms and quality of life.
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Musim napsat ihned na pocatku: je dobre, Ze byla tato
kniha napsana a vydana, protoZe ona uzZ napsana byt
musela. Koncepce paliativni mediciny (vyraz paliativni ma
zéklad v latinském pallium = maska, plast, prikryti) a jeji
aplikace do nékterych obort probéhla jiz v poloviné mi-
nulého stoleti (prvni hospic zaloZila Cicely Saundersova
v Londyné jiz v roce 1960) — neni tedy Zddnou novinkou.
Jen v nékterych oborech — vcéetné kardiologie — to trvalo
~déle”, nez se k jejim principlm prihlasily. A to, i kdyz
bylo ziejmé, Ze pres viechny nepopiratelné uspéchy ani
moderni kardiologie vdem nemocnym pomoci nedokaze.

Editace této pionyrské knihy se ujal MUDr. Martin Gfi-
va, Ph.D., z Kardiologického oddéleni Krajské nemocnice
T. Bati ve Zliné a z Lékarské fakulty Univerzity Palacké-
ho v Olomouci. Pfizval dalSich 17 autord; ne vsichni jsou
kardiologové. K problematice mél co fici pravnik, etik,
knéz, kardiochirurg-transplantolog, algeziolog, onkolog
i zdravotni sestra-pracovnice hospice. Tretina autorl jsou
pracovnici Kardiologického oddéleni Krajské nemocnice
T. Bati ve Zliné.

Tematicky je text rozdélen do 25 samostatnych kapitol
oti§ténych v tomto poradi:

1. Paliativni péce a moderni medicina (5 s.), 2. Formy
paliativni péce a jejich vyznam pro pacienty s pokrocilym
onemocnénim (8 s.), 3. Pokro¢ila faze kardiovaskularnich
onemocnéni (8s.), 4. Pfani a preference spojené s koncem
Zivota (8 s.), 5. Dfive vyslovena pfani (6 s.), 6. Uskali rea-
lizace paliativni péce v kardiologii (10 s.), 7. Komunikace
(16 s.), 8. Medikamentoézni 1é¢ba pokrocilého srdecniho
selhani (13 s.), 9. Lé¢ba bolesti u pacienta s chronickym
srde¢nim selhanim (14 s.), 10. Opioidy v Iécbé dusnos-
ti u pacientd s chronickym srde¢nim selhanim (8 s.),
11. Oxygenoterapie v kardiologii — pfinos a riziko (4 s.),
12. Nutri¢ni aspekty kardiovaskuldrnich onemocnéni, kar-
didlni kachexie (16 s.), 13. Vyznam a uskali, pfinos a li-
mitace rehabilitace u pokrocilych srde¢nich onemocnéni
(11s.), 14. Diagnostika a Iécba poruch dychani ve spanku
— soucast komplexni péce u pacientt s pokrocilym srdec-
nim selhanim (10 s.), 15. Lécba terminalni faze koronarni

Martin Griva (ed.): Paliativni péce v kardiologii
Racionalni pristup u pacientu v pokrocilé faz
kardiologickych onemocnéni

Praha: TRITON, 2018, 271 s.
Vydani prvni, format 205 x 145 mm, vazany vytisk, barevny.
ISBN 978-80-7553-481-1.

nemoci — moderni moznosti a realita (8 s.), 16. Kardiosti-
mulatory, resynchronizacni terapie a kardioverter-defib-
rildtory v terminalni fazi zZivota (15 s.), 17. Pravni aspek-
ty deaktivace implantabilniho kardiostimuldtoru (4 s.),
18. Mechanické srde¢ni ndhrady jako definitivni reseni sr-
de¢niho selhdni — nova Sance a nové téma (11 s.), 19. Psy-
chologicka podpora pacientu v paliativni péci (9 s.), 20. So-
cidIni pracovnik a jeho misto v tymu pecujicim o pacienta
s pokrocilym onemocnénim (11 s.), 21. Spiritudlni potfeby
pacienta v [écebném procesu (10 s.), 22. Pohled zdravotni
sestry specializujici se na problémy pacientt v terminalni
fazi onemocnéni srdce (12 s.), 23. Lécba symptomU termi-
nalniho kardiologického onemocnéni v ramci domaci hos-
picové péce (7 s.), 24. Kasuistiky (6 s.), 25. Zavér (3 s.). Sou-
bor pouzitych zkratek (5 s.) a rejstfik (10 s.) knihu uzaviraji.
Literatura je uvadéna za kazdou kapitolou.

Odborny text je psan velmi dobrou cestinou, je sou-
stfedén jen na vyznamné skutecnosti (proto ma kniha jen
Jpratelskych” 250 stran), jednotlivé kapitoly jsou propor-
cionalni. Pfedstavené téma bylo témér beze zbytku vycer-
pano. Text je doplnén 7 tabulkami a 18 obrazky.

Knihu vydalo nakladatelstvi TRITON a redak¢né ji zpra-
covalo s prikladnou peclivosti. Ctenaf oceni i jeji mensi
rozméry a omyvatelny povrch tvrdych desek.

Komu knihu doporucit?
Tentokrat je snadné na tuto otdzku odpoveédét: predevsim
véem kardiologtim, klinickym i ambulantnim, Iékardm
oddélenidlouhodobé péce, kardiochirurgtim, rehabilitacnim
pracovnikdm a praktickym lékardm. Ti vsichni se totiz s kar-
diaky s indikaci k paliativni péci setkavaiji.

A Uplné nakonec pro viechny ¢tenare Cor et Vasa otaz-
ka: nechybi tato kniha ve vasi knihovné?

Prof. MUDr. Jan Petrasek, DrSc.,

Ill. interni klinika, 1. Iékarska fakulta Univerzity
Karlovy a Vseobecna fakultni nemocnice v Praze,
e-mail: jvpetr@quick.cz
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Samankovy Podébrady

Jan Janousek, Zuzana Urbanova

Ve dnech 10. az 12. ledna 2019 se konaly 34. Samankovy
Podébrady a 42. Motolsky seminar détské kardiologie. Pro¢
takto komplikovany nazev? Do roku 2017 organizoval se-
mindrf ,Prevence ischemické choroby srdecni od détského
véku” prof. MUDr. Milan Saméanek, DrSc., s cilem vzdélat
détské kardiology v problematice aterosklerézy a informo-
vat o nedavnych poznatcich v této problematice. Zaroven
od zahajeni ¢innosti Détského kardiocentra v Motole v roce
1977 tradi¢né probihal kazdy rok vdnocni seminar o novych
trendech v détské kardiologii. Pfed dvéma roky predal prof.
Samanek organizaci Podébrad prof. MUDr. Janu Janousko-
vi, Ph.D., sou¢asnému prednostovi motolského Détského
kardiocentra, ktery se spolu s kolegy rozhod| pfejmenovat
seminaF na Samankovy Podébrady a spojit ho s motolskym
seminarem détskych kardiologtll v jednu akci. Problematika
vrozenych srde¢nich vad a ziskanych srde¢nich onemocnéni
u déti a problematika prevence aterosklerézy od détského
véku se tak spojila v ojedinélé mezioborové setkani. Jako
vzdy byl dan prostor i aktudlnim spolec¢enskym tématim
vztahujicim se k mediciné obecné.

Zastitu nad seminarem prevzala Pracovni skupina dét-
ské kardiologie Ceské kardiologické spole¢nosti a Ceska
spolecnost pro aterosklerézu, kterd podébradské semina-
fe podporuje odborné od jeho zalozeni (prof. MUDr. Josef
Sobra, DrSc.; prof. Ing. Rudolf Poledne, CSc.; prof. MUDTr.
Richard Ceska, CSc., FACP, FEFIM, a prof. MUDr. Michal
Vrablik, Ph.D.).

Po slavnostnim zahajeni shrnul prof. MUDr. Josef Ve-
selka, CSc., z Kardiologické kliniky FN v Motole nové po-
znatky o hypertrofické kardiomyopatii, srovnal vysledky
|é¢by chirurgickou myektomii s alkoholovou septalni abla-
ci. Nasledovala prednaska prof. Tulzera z Oddéleni détské
kardiologie na Kepler Universitatsklinikum v Linci. Toto
pracovisté ma velké zkusenosti s fetalnimi intervencemi
u vrozenych srdecnich vad, predevsim u kritické aortdlni
a pulmondlni stenézy, a poskytuje také lécbu ceskym pa-
cientkdm. Posledni prednaskou prvniho dne prim. MUDr.
Pavel Frahauf, CSc., z Kliniky détského a dorostového |é-
karstvi VFN v Praze nastinil ne pfilis optimistickou budouc-
nost Ceské pediatrie, alarmujici a progresivni nedostatek
détskych lékaru.

Nasledujici den prof. Janousek zavzpominal na prestiz-
ni udélost konanou k 100. vyro¢i zaloZeni CR na ¢eském
velvyslanectvi v Londyné — ,Czech Heart Day” — organi-
zovanou velvyslancem Liborem Sec¢kou a prof. MUDr. Ja-
nem Markem, Ph.D., FESC, z Great Ormond Streat Hospital
v Londyné. Cilem seminafe bylo predstavit dlouholetou
spolupraci Ceskych a britskych kardiologl v jednotlivych
segmentech kardiologie. Kristadlovym srdcem byli ocenéni
zakladatelé této spoluprace — profesori Jane Somerwille,
Jaroslav Stark, Robert Anderson a Milan Samanek.

Program pak pokracoval prednaskou prof. MUDr. Jana
Pirka, DrSc., ktery zavzpominal na pocatky Ceské kardiolo-

gické spolec¢nosti. Prof. MUDr. Michael Aschermann, DrSc.,
FESC, FACC, ukazal nové moznosti lécby chronické trom-
boembolické nemoci, prof. MUDr. Jifi Vitovec, CSc., FESC,
pak obhajoval vyhody Ié¢by digoxinem. Prof. MUDr. Bohu-
slav Ostadal, DrSc., z Fyziologického ustavu AV CR vysvétlil
ulohu mitochondrii v odolnosti srdecniho svalu k hypoxii
a na zavér prof. MUDr. Milo$ Taborsky, CSc., FESC, FACC,
MBA, nastinil budoucnost kardiologie v tretim tisicileti.
Prof. MUDr. Jaromir Hradec, CSc., FESC, pak predstavil stu-
dii CANTOS a vyznam protizanétlivé lécby aterosklerézy,
doc. MUDr. Radim Brat, Ph.D., MBA, odbornik v technologii
vyroby tukl, poukazal na fakta i myty o rostlinnych a Zivo-
¢isnych tucich. Prof. MUDr. Renata Cifkovd, CSc., z Centra
kardiovaskularni prevence Thomayerovy nemocnice uka-
zala dlouhodobé trendy ve vyvoji kardiovaskuldrnich rizi-
kovych faktord v CR a prof. Vrablik upozornil na vyznam
snizovani cholesterolu jiz od détského véku. Mgr. Jaroslav
Hofejsi prednesl Uvahu o védé a pavédé v mediciné.

Odpoledni blok byl vénovan vrozenym srde¢nim vadam.
MUDr. Petr Bukovsky porovnal vysledky nédhrady aortalni
chlopné v détském véku s Rossovou operaci. MUDr. Rudolf
Poruban predstavil dlouhodobé vysledky implantaci kon-
duitd do pulmonalni pozice a MUDr. Stépan Cerny, CSc.,
MBA, z Nemocnice Na Homolce vysvétlil techniky mitrdlni
chirurgie aplikované u déti. Nasledovaly tfi zajimavé ka-
suistiky pacientd z Détského kardiocentra v Motole a na
zavér prof. MUDr. Cyril HOschl, DrSc., FRCPsych., z Narod-
niho Ustavu dusevniho zdravi ve své filozofické prednasce
ukazal, ze ADHD je diagndza, kterou trpélo v minulosti
mnoho vyznamnych osobnosti.

V paralelni sekci pro sestry, kterou organizovala
Bc. Dana Kfivskd z Détského kardiocentra a ktera méla
tradi¢né velmi vysokou uroven, zaznély predndsky o in-
tervendni katetrizaci, mimotélnim obéhu a mechanickych
podporach u déti, o pooperacnich arytmiich, détské pali-
ativni péci a o kvalité Zivota déti po transplantaci srdce.
V druhém bloku sestry diskutovaly o inhala¢nim podavani
furosemidu, vlivu sestry na compliance pacienta, o zlep-
seni Skoleni kardiopulmonalni resuscitace, o téhotenstvi
pacientek s plicni arteridlni hypertenzi a o katetriza¢ni im-
plantaci pulmonalni chlopné v dospélosti. Na zavér radila
nutri¢ni terapeutka Bc. Tomesov4, jak zhubnout. Program
sester mél vynikajici uroven.

Posledni den seminare byl vénovan dvéma okruhlm
dotykajicim se kardiologie déti i dospélych — perzistujici-
mu foramen ovale (PFO) a vrozenym patologiim koronar-
nich arterii. MUDr. Martin Sramek z cerebrovaskularniho
centra UVN poukazal na vyznam PFO u centralnich moz-
kovych pfihod, MUDr. Viktor Tomek, Ph.D., z Détského
kardiocentra na uskali pfi diagnostice PFO a doc. MUDr.
Josef Stasek, Ph.D., z I. interni kardioangiologické kliniky
v Hradci Krélové na sloZitost indikace uzadvéru PFO. Primar
MUDr. Ale$ Tomek, Ph.D., FESO, z Neurologické kliniky FN
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v Motole vysvétlil roli novych perordlnich antikoagulancii
(NOAC) u PFO. Na zavér doc. MUDr. Debora Karetova, CSc.,
z Il. interni kliniky VFN v prehledné predndsce vysvétlila
vyznam genetické diagnostiky trombofilnich stavi a vyvoj
posuzovani jejich vyznamnosti. V zavérecném bloku MUDr.
Cyril Stéchovsky z Kardiologické kliniky FN v Motole uka-
zal morfologické a funk¢ni vysetfeni koronarnich tepen.
MUDr. Ondrej Materna z Détského kardiocentra poukazal
v zajimavé kasuistice na anomdlii pribéhu koronarni tepny
s rizikem ischemie pfi interven¢nim zavéru tepenné duceje.
Profesor Jan Marek z Great Ormond Street Hospital v Lon-
dyné se vénoval problematice asymptomatickych pacient
s anomalnim pribéhem koronarnich arterii a rizikem nah-
[ého Umrti. MUDr. Roman Antonin Gebauer z Herzzentrum
v Lipsku upozornil na mozné poskozeni koronarnich arterii
pfi abla¢ni 1é¢bé arytmii a MUDr. Roman Gebauer z Dét-
ského kardiocentra v Motole ukazal chirurgicky pohled
a moznosti l1écby vrozenych vyvojovych anomalii koronar-
nich arterii. Zavérecnd prednaska prof. MUDr. Vaclava Cha-
loupeckého, CSc., pfednesena MUDr. Karlem Koubskym,
Ph.D., se vénovala dlouhodobym vysledkdm jiz vice nez 600

SEZNAM INZERENTU

anatomickych korekci transpozice velkych tepen v Détském
kardiocentru.

Cely seminar byl zamérné multidisciplinadrni a tradi¢né
ve velmi pFatelské atmosféfe. Ucast byla zatim historicky
nejvétsi, vice nez 260 Ucastnikd z celé CR i Slovenska, byli
to zejména détsti kardiologové, ale také odbornici z ji-
nych obord a nelékafsti zdravotnicti pracovnici. VSichni
velmi kladné hodnotili odbornou i spolecenskou uroven
seminare. Organizace agenturou Galén Symposion byla
tradi¢né bezchybna. Termin pfistiho seminare v Podébra-
dech je 9.-11. ledna 2020 a tato zprava je zaroven pozvan-
kou k ucasti Sirsi odborné verejnosti.

Prof. MUDr. Jan Janousek, Ph.D.?;

doc. MUDr. Zuzana Urbanova, CSc.’

@ Détské kardiocentrum, 2. lékarska fakulta Univerzity
Karlovy a Fakultni nemocnice v Motole, Praha,
e-mail: jan.janousek@fnmotol.cz;

b Klinika détského a dorostového lékarstvi,

1. Iékarska fakulta Univerzity Karlovy

a VSeobecna fakultni nemocnice v Praze
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Pfizer s.r.o., Stroupeznického 3191/17,
150 00 Praha 5
https://www.pfizerpro.cz/produkt/eliquis



or

aSd

POKYNY AUTORUM
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ting, které odpovidaji odbornému zaméreni casopisu Cor et Vasa.
Zaslany ¢lanek musi byt uréen vyhradné pro publikaci v Cor et Vasa
a doplnén prohladsenim, Ze nebyl a nebude zadan k uverejnéni v ji-
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Pfispévky jsou uverejhiovany v cestiné nebo ve slovenstiné
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v tom jazyce, ve kterém bude dodan.

Prace je po strance obsahové a formalni posuzovana nejméné
dvéma anonymnimi recenzenty a podle jejich posudku rozhod-
ne redak¢ni rada o pfrijeti, ¢i odmitnuti. O vysledku bude autor
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ce vracena autorm k doplnéni, k drobnym ¢i vétSim upravam
¢i k prepracovani. Redakce si vyhrazuje pravo provadét drobné
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Obrazova dokumentace musi byt v dokonalém provedeni (nej-
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Schwartz PJ, Priori SG, Vanoli E, et al. Efficacy of diltiazem in two
experimental feline models of sudden cardiac death. J Am Coll
Cardiol 1986;8:661-668.

(Je-li autorti vice nez ¢tyri, uvedte prvni tfi a zkratku et al.)

Monografie

Eisen NH. Immunology: an introduction to molecular and cellular
principles of the immune response. 5th ed. New York: Harper and
Row, 1974:406.

Kapitola z monografie

Streeter DD Jr. Gross morphology and fiber geometry of the
heart. In: Berne RM, Sperelakis N, eds. Handbook of Physiology.
The Cardiovascular System. Washington, D. C.: American Physio-
logy Society, 1979:61-112.
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INSTRUCTIONS TO AUTHORS

The Editorial Office will consider contributions in Czech/Slovak or
English conforming to the professional thrust of Cor et Vasa. The
manuscript should only be intended for publication in Cor et Vasa,
and should be accompanied by a statement saying it has not been,
and will not be, submitted to another journal for publication. The title
page should list your full names and titles of all authors and addresses
of their affiliations; in addition, the first author is asked to give their
phone (preferably also mobile phone) number, e-mail address.

The contributions appear in Czech or Slovak (with a Czech/Slo-
vak abstract and keywords and an English abstract and keywords;
papers in English include abstracts and keywords in English plus
their respective Czech/Slovak abstracts and keywords). The manu-
script will appear in the language it has been submitted in.

Each article is to be reviewed, in terms of its content and form, by
a minimum of two anonymous reviewers, and the Editorial Board
will use the reviewers’ assessment either to accept or reject the
manuscript. The author will be duly informed about the outcome
of the review process. Depending on the reviewers’ comments, the
manuscript may be returned to the author(s) to make some ad-
ditions, or some minor or major modifications, or to reword the
manuscript. It will be the Editorial Office’s right to make minor sty-
listic modifications and to shorten the manuscript should it deem
this necessary (in case the manuscript is to be abbreviated, the au-
thor’s consent will be sought). Unsolicited manuscripts (with fig-
ures and additional material) will not be returned to the author(s).

COPYRIGHT

By submitting the article to Cor et Vasa authors grant to the jour-
nal an exclusive publishing and distribution license in the manu-
script and any tables, illustrations or other material submitted
for publication as part of the manuscript in print, electronic and
all other media (whether now known or later developed), in any
form, in all languages, throughout the world, for the full term
of copyright, and the right to license others to do the same, ef-
fective when the article is accepted for publication. This license
includes the right to enforce the rights against third parties.

HOW TO SUBMIT A MANUSCRIPT
Manuscripts are to be submitted to the Editorial Office using the
ACTAVIA system accessed at: http:/actavia.e-coretvasa.cz/. The first
step is to register in the system; authors have to register only when
making the first submission, their names will remain permanently
stored in the system and authors can subsequently enter the system
simply by typing their name and password chosen at registration.
The above website contains the Author’s Manual with informa-
tion about how the system works, instructions for the first regis-
tration; it also explains how to make a submission. Once the sub-
mission has been made, the author receives an e-mail confirming
the successful submission of their manuscript.

STRUCTURE OF SUBMITTED MANUSCRIPTS
. First page: title of paper, running title, names of author(s) in-
cluding titles, affiliations, corresponding author.

2. Structured abstract (with original papers) in a uniform format,
i.e., containing: Aim, Methods, Results, Conclusions.

3. Keywords (3-6).

4. Body of the manuscript — structured further into the follow-
ing sections (with original papers): Introduction, Material and
methods, Results, Discussion, Conclusions; with case reports: In-
troduction, Case description, Discussion, Conclusions.

5. List of references - listed consecutively.

6. Conflict of interest, Funding, Ethical statement, Informed con-
sent (not necessary in review articles).

7. Attachments (diagrams, tables, figures, schematic representa-
tions) with legends as they appear in the text.

FORMAT AND PROCESSING OF THE MANUSCRIPT

AND ADDITIONAL MATTER

Text of the manuscript should be written in a common word proces-
sor (Windows OS, not Macintosh), preferably in .doc, .docx. Please
do not try to format or fine tune the manuscript graphically. Refer-
ences (using Arabic numerals) should be arranged as they appear
within the manuscript (in superior position after the sentence).

Name of the file with the manuscript and attachments must be
uniformly labeled with the name of the author(s) and a one-word
(two-word at most) name of the manuscript not longer than 25
characters (with words separated by underline signs). A list of at-
tachments should be provided at the end of the manuscript, clearly
indicating where additional matter should be placed within the
manuscript. It is not recommended to use abbreviations (particularly
in titles). Should any term occur frequently throughout the manu-
script, and the author(s) deem it appropriate to introduce an abbre-
viation, this should appear in brackets after the first time it is used.

Tables should be provided in in MS Word, diagrams should be
provided in curves (.cdr or .ai).

Figures should be flawless (preferably in .jpg, .eps, or .tif for-
mats, resolution 300 DPI, or high-quality photographs).

Each attachment should be submitted as a separate file; the files
should be identified using the same name as the main file and the
number used to identify it within the manuscript (e.g., Author_
AIM_fig1.tif). Authors not experienced with submitting these files
should seek more detailed instructions in the Editorial Office.

References should formally conform to the standard accepted
by medical journals (e.g., Uniform Requirements for Manuscript
Submitted to Biomedical Journals, developed by the Internation-
al Committee of Medical Journal Editors which appeared in Ann
Intern Med 1988;108:258-265 and in Br Med J 1988;296:401-405,
translated into Czech and Cor Vasa 1993;35(1):K16. The full form
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names of all authors (with more than four authors, please list the
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cited work in the original language, year of publication, volume,
pages; with monographs, the place of publication, publisher, year
of publication, and number of pages. The initials of first names
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volume and pages.
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A chapter of a monograph
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