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Remodelacia aortalneho korena bola po prvy krat publikovand v 80. rokoch minulého storocia. Dnesna re-
modelacia korena aorty je geometricky presne definovana a indikovana u kazdého pacienta s regurgitaciou
aortalnej chlopne pri aneuryzme korena aorty. Cielom prace je zhodnotit strednedobé vysledky remodelacie
korena aorty v nasich podmienkach a rizikové faktory, ktoré maju na tuto stabilitu vplyv.
Do suboru bolo zaradenych 103 pacientov podstupujucich remodelaciu korena aorty od januara 2011 do
decembra 2013. Sledovanie pacientov bolo uskuto¢nené echokardiografickou kontrolou v korelacii so od-
porucaniami medzinarodného registra AVIATOR.
Analyza prezivania pacientov zamerana na prezivanie bez reoperacie a nalezu aortalnej regurgitécie tretie-
ho a vyssieho stupria zaznamenala hemodynamicku stabilitu remodelécie korena aorty v horizonte 4 rokov
na urovni 89 % a v horizonte 6 rokov na urovni 86 %. Univariacnd regresna analyza neidentifikovala zia-
den z porovnévanych vstupnych a peroperacnych parametrov ako faktor ovplyviujuci stabilitu remodelacie
a prezivanie.
Remodelacia korena aorty a reimplantdcia aortalnej chlopne dnes predstavuju pri vhodnych anatomickych
pomeroch optimalnu terapeuticku stratégiu pre pacientov s aortadlnou regurgitaciou a aneuryzmou korena
aorty. Pri dodrzani pozadovanych postupov prindsa remodelacia korena aorty z hladiska strednedobého, ale
aj dlhodobého sledovania velmi optimistické vysledky.

© 2024, CKS.

ABSTRACT

Aortic root remodeling was first published in the 1980s. Today’'s aortic root remodeling is geometrically
precisely defined and indicated in every patient with aortic valve regurgitation in aortic root aneurysm. The
aim of the work is to evaluate the medium-term results of aortic root remodeling in our conditions and the
risk factors that have an impact on this stability.

The work included 103 patients undergoing aortic root remodeling from January 2011 to December 2013.
Patient follow-up was performed by echocardiographic control in correlation with the recommendations of
the international AVIATOR registry.

The analysis of patient survival focused on survival without reoperation and without the finding of aortic
regurgitation of the third and higher degree recorded the hemodynamic stability of aortic root remodeling
4 years after surgery at the level of 89% and 6 years after the surgery at the level of 86%. Univariate regres-
sion analysis did not identify any of the compared factors and intraoperative parameters as factors affecting
remodeling stability and survival.

Remodeling of the aortic root and reimplantation of the aortic valve today represent an optimal thera-
peutic strategy for patients with aortic regurgitation and aortic root aneurysm in appropriate anatomical
conditions. If the required procedures are followed, the remodeling of the aortic root brings very optimistic
results from the point of view of medium-term as well as long-term follow-up.

Adresa pre korespondenciu: Doc. MUDr. Toméas Toporcer, PhD., Klinika srdcovej chirurgie, Vychodoslovensky tstav srdcovych a cievnych chordb, a. s.,
Ondavska 8, 040 11 Kosice, Slovensko, e-mail: topyto@gmail.com

DOI: 10.33678/cor.2024.021

Tento ¢lanok prosim citujte takto: Kolesér A, Toporcer T, Molnar T, et al. Strednedobé vysledky dynamickej remodelacie korefia aorty —Sttidia jedného centra. Cor Vasa 2024;66:302—306.
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Uvod

Volba optimalnej terapie pacientov s aortalnou regurgi-
taciou a aneuryzmou ascendentnej aorty je stale témou
odbornej verejnosti. Zatial ¢o eSte zaciatkom tohto storo-
¢ia bola standardnou terapiou operdcia Bentall De Bono,
dnes guidelines Eurépskej asociacie pre srdcovu a hrudnu
chirurgiu odporucaju pri vhodnej anatémii a dostatoc-
nych skusenostiach pracoviska ako prvu volbu zachovnu
operaciu aortdlnej chlopne.'? Remodelacia aortdlneho
korera bola po prvy krat vyuzitd v 80. rokoch minulého
storocia. V devatdesiatych rokoch sa zacala realizovat aj
reimplantdcia aortalnej chlopne a tieto dve metddy tvo-
ria vyznamnu cast zachovnych operacii aortalnej chlopne
dodnes (obr. 1, obr. 2)." Vedecké prace postupne odha-
lovali slabé miesta jednotlivych postupov a chirurgické
techniky presli mnoZstvom modifikacii. Casom bola 3tan-
dardizovand odporucand geometricka vyska cipov, kedy
je zachovna operacia moznd. Rézny autori standardizo-
vali optimalnu efektivnu vysku a koaptacnu vysku, kedy
je dlhodoba trvacnost zdchovnej operacie optimalna. Po-
sledné prace Standardizuju aj velkosti vyuzivanych protéz
a extraaortélnych stabilizacnych prstencov.? Remodeldcia
koreria aorty sa tak pri dodrzani vsetkych odporucanych
postupov stava lahsie, Standardne vykonatelnou a mozno
povedat, Ze ,umenie je nahradzované matematikou”.

Dnesnd remodelacia korena aorty je tak prisne geomet-
ricky definovand, ¢o robi tuto metédu uskutocnitelnou
v maximalne Standardnom prevedeni opakovane.

Material a metodika

Do retrospektivnej analyzy bolo zaradenych 103 pacien-
tov, ktori podstupili od janudra 2011 do decembra 2023
na Klinike srdcovej chirurgie Vychodoslovenského Usta-
vu srdcovych a cievnych choréb, a. s., zdchovnu operaciu
aortdlnej chlopne s remodelaciou korena aorty. Pacienti
boli indikovani k operécii z dévodu dilatacie korena aorty
a/alebo zavaznej regurgitacie aortalnej chlopne v korela-
cii s platnymi odporucaniami Eurépskej asocidcie pre srd-
covu a hrudnu chirurgiu.?

U pacientov bola predoperacne, bezprostredne poope-
ra¢ne, pri prepusteni pacienta z nemocnice a nasledne
v pravidelnych intervaloch vykonavand echokardiogra-
ficka kontrola podla protokolu medzinarodného registra
AVIATOR.* Do studie boli zaradené nasledujuce parame-
tre hodnotené v case operacie: vek pacienta, pohlavie
pacienta, body mass index (BMI), NYHA, EuroSCORE, typ
chlopne, ejek¢na frakcia lavej komory (LVEF), endsystolic-
ky a enddiastolicky rozmer lavej komory (LVESD, LVEDD),
zavaznost regurgitacie aortalnej chlopne, diameter prs-
tenca aortdlnej chlopne a diameter korena aorty, sinotu-
buldrnej junkcie a ascendentnej aorty. Z peroperac¢nych
parametrov bolo zaznamenané trvanie mimotelového
obehu, trvanie kardioplegickej zastavy, vykonanie, alebo
nevykonanie centrdlnej plikacie na cipoch chlopne, velkost
pouzitého graftu a extraaortdlneho prstenca a vykonanie
dal3ej konkomitantnej kardiochirurgickej intervencie. Pri
poslednej echokardiografickej kontrole boli zaznamenané
LVEF, LVESD, LVEDD, stupen regurgitacie, koaptacna vys-
ka, efektivna vyska, stredny tlakovy gradient na aortalnej
chlopni, plocha aortalnej chlopne (AVA), pritomnost a stu-
pen mitrélnej regurgitacie a NYHA. Ako primarny cielovy
ukazovatel boli stanované prezivanie, trvanlivost plastiky
(nepodstupenie reoperacie) a stupen regurgitacie do 2
(menej ako 3). Prezivanie bolo vyhodnotené Kaplanovou-
Meierovou analyzou a vplyv vybranych vstupnych para-
metrov a peroperacnych parametrov na prezivanie bol vy-
hodnoteny univariacnou regresnou analyzou.

Ziskané udaje boli spracované programom Microsoft
Excell a SPSS v. 20 na hladine Statistickej vyznamnosti
p < 0,05. Kvantitativne udaje su prezentované ako prie-
mer + Standardna odchylka a kvalitativnhe parametre su
prezentované v percentach vyskytu v skupine.

Vysledky

Subor pacientov tvorilo 89 muzov a 14 Zien vo veku 51,4 +
13,8 roka. V ¢ase operdcie bolo BMI pacientov 28,6 + 4,9 kg,
NYHA 1,9+0,9, EuroSCORE 2,3 + 2,3, LVEF 54,6 + 6,8 %, LVE-
SD 46,3 +6,5 mm, LVEDD 60,2 + 7,7 mm, diameter anulu aor-
télnej chlopne 28,8 + 4,1 mm, diameter koreria aorty 50,5 +

Obr. 1 - Nakres remodelacie korena aorty. (A) Stav pred operaciou, dilatacia korena aorty
a ascendentnej aorty. (B) Stav po excizii postihnutej casti aorty s ponechanim aortélnej
chlopne a obluka aorty, s viditelnym vypreparovanym odstupom pravej koronarnej arté-

Obr. 2 - Nakres remodelacie korena aorty
s implantovanym extraaortalnym stabilizac-
nym prstencom

rie. (C) Stav po remodelécii korefa aorty, excidovana ¢ast je nahradena protézou.



Remodelacia koreria aorty

304
" M
0,8
2%
c
S I PreZivanie bez reoperécie a bez AR >2
o 04 4 Prezivanie bez reoperacie a bez AR > 2
=
o
0,2
0,0
0,00 2,00 4,00 6,00 8,00 10,00 12,00
Cas (roky)

Obr. 3 - Kaplanova-Meierova analyza prezZivania pacientov bez
nutnosti reoperacie a bez pritomnosti aortalnej regurgitacie stup-
fa 3 alebo viac

8,4 mm, diametersinotubularnejjunkcie (STJ)43,5+9,7 mm,
diameter ascendentnej aorty 48,8 = 11,8 mm. U 40 pa-
cientov bola peroperacne identifikovana bikuspidalna
chlopria, u vietkych ostatnych pacientov bola chlopra
trikuspidalna. U troch pacientov nebola predoperacne
zaznamenand Ziadna regurgitacia na aortdlnej chlop-
ni, u 4 pacientov bol stupen regurgitacie 1, u 27 pacien-
tov bola regurgitacia 2, u 63 pacientov bola regurgitacia
3. stupnia a u 3 pacientov 4. stupfia. DIzka kardiopulmonal-
neho bypasu bola 185 + 46 minut a dlzka kardioplegicke;j
zastavy 168 + 50 minut. Zakrok na cipoch bol vykonany
u 84 % pacientov a extraaortalna stabilizacia bola vyko-
nand u 94 % pacientov. Priemernd velkost implantova-
nej valsalvovskej protézy bola 27,4 + 1,1 mm a priemerna
velkost prstenca 26,4 = 1,Tmm. Konkomitantny vykon bol
vykonany u 37 % pacientov. Konkomitantny koronarny by-
pass bol vykonany u 6 pacientov, hemiarch u 2 pacientov,
zakrok na trikuspiddlnej chlopni u 10 pacientov, zakrok
na mitralnej chlopni u 12 pacientov, Cox-MAZE procedura
u jedného pacienta, frozen elephant trunk (FET) u 2 pa-
cientov, okluzia uska lavej predsiene bola vykonana u 7 pa-
cientov a okluzia defektu predsieriového septa u jedného
pacienta. Taktiez u jedného pacienta bola vykonana extra-

anatomicka spojka medzi ascendentnou a descendentnou
aortou z dévodu koarktacie aorty.

Priemerné sledovanie pacientov bolo 3,1 + 2,9 roka. Pri
poslednej kontrole bola zaznamenana LVEF 54,5 + 6,2 %,
LVESD 42,3 + 7,2 mm, LVEDD 53 + 5,5 mm, regurgitacia na
aortalnej chlopni stupria 0,6 + 0,8, koaptacna vyska 8,3 +
1,6 mm, efektivna vyska 11,9 = 1,6 mm, stredny gradient
na aortdlnej chlopni 6,3 + 4,8 mm Hg, AVA 3 + 0,6 cm?,
mitralna regurgitdcia stupna 0,8 + 0,6 a NYHA 1,4 + 0,8.

Na zaéklade Kaplanovej-Meierovej analyzy prezivania
pacientov, bez reoperacie a bez zaznamenania regurgi-
tacie na aortdlnej chlopni tretieho a vyssieho stupra bola
zistend hemodynamickd stabilita remodelacie korena
aorty v horizonte 4 rokov na urovni 89 %, v horizonte 6
rokov na urovni 86 % (obr. 3).

Univariacna regresna analyza neidentifikovala Ziaden
z porovndvanych vstupnych a peroperacnych parametrov
ako faktor ovplyvnujuci prezivanie pacientov bez nutnos-
ti reoperdcie a bez nalezu aortdlnej regurgitacie 3, alebo
viac (tabulka 1).

Diskusia

Zachovné operacie aortalnej chlopne s remodelaciou ko-
rena aorty zaznamenavaju aj v sucasnosti isté metodické
posuny. Vacsina autorov sa dnes uz priklana k stabilizacii
aortalneho prstenca implantaciou extraaortdlneho prs-
tenca alebo stehu u vsetkych pacientov s dilatovanym
anulom aortélnej chlopne a velka cast autorov prezentu-
je lepsie vysledky pri stabilizacii prstenca u kazdého pa-
cienta.®> Napriek priblizeniu narocnosti so zahrnutim
tychto modifikacii k opera¢ného vykonu reimplantacie
aortalnej chlopne su dlhodobé vysledky dostatoc¢né na
obhdjenie tejto modifikacie. Pri desatro¢nom sledovani
je prezentované riziko reintervencie po reimplantécii na
urovni 16,2 + 6,1% a po remodeldcii so stabilizaciou aor-
talneho prstenca na urovni 6,6 + 3,3 %.57 Dalsou mozno-
stou modifikacie samotnej plastiky aortalnej chlopne je
Uprava cipov. Od rozsiahlejsej nahrady poskodenej casti
cipu perikardom sa dnes uz ustupuje. To najma z dévodu
horsich dlhodobych vysledkov a rizika stenotizacie cipu
v mieste jeho ndhrady ¢i uz autoléognym, alebo heterolég-

Tabulka 1 - Univariacna regresna analyza faktorov ovplyvnujtcich prezivanie pacientov bez nutnosti reoperacie a bez nalezu aortalnej

regurgitacie 3 alebo viac

Parameter p
Vek 0,52
LVEF 0,15
LVESD 0,191
LVEDD 0,262
Typ chlopne (BAV vz. TAV) 0,827
Zasah na cipoch 0,452
Anuloplastika 0,582
Ind konkomitantna operacia 0,362

Exp(B) 95% Cl

Dolny Horny
1,02 0,97 1,07
0,98 0,94 1,01
1,024 0,988 1,061
1,051 0,958 1,154
1,16 0,307 4,374
25,292 0,005 119925
0,558 0,07 4,467
0,481 0,1 2,318

BAV - bikuspidalna aortalna chlopna; LVEDD - enddiastolicky rozmer lavej komory; LVEF - ejek¢na frakcia lavej komory; LVESD - endsysto-

licky rozmer lavej komory; TAV - trikuspidélna aortélna chlopna.
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nym perikardom.® MenSie zakroky s ohladom na pohybli-
vost cipu su vsak v mensej, alebo vaciej miere realizované
aj dnes. Tieto metddy zahrnuju plastiku komisur, central-
nu plikaciu cipu, alebo suturu malych fenestracii.® Vcasné
vysledky tychto technik su optimalne, na dlhodobu stabi-
litu moze vplyvat fibréza okolia Sijacieho materidlu alebo
samotny mechanicky efekt cudzorodého materialu v cipe
chlopne.® Hodges a spol. vSak napriek predlZeniu trvania
kardiopulmonalneho bypassu pri konkomitantnom zasa-
hu na cipoch chlopne prezentuju lepsie dlhodobé prezi-
vanie tychto pacientov (98 % vz. 93 % pri 10-ro¢nom sle-
dovani), ako aj niZsie riziko vzniku aortalnej regurgitacie
v horizonte 1, 5 a 10 rokov (6,4 %, 10 %, 12 % - bez
zasahu na cipoch; 3,5 %, 7,5 %, 7 % - so zasahom na ci-
poch chlopne).® Idedlne dodrzanie pozadovanej geomet-
rie cipov, ako aj optimalne echokardiografické paramet-
re bezprostredne po intervencii, sa tak javia byt kritické
v dosiahnuti dlhodobej stability chlopne, ktora by mohla
konkurovat v tomto parametri operdcii Bentall De Bono.
Na druhej strane, autori prezentuju vyssie riziko rezidual-
nej pooperacnej aortalnej regurgitacie pri zasahu na ci-
poch chlopne a pri reimplantécii aortalnej chlopne. Za-
roven totoznd prdaca identifikuje rezidudlnu pooperacnu
aortélnu regurgitaciu ako rizikovy faktor neskorsej stred-
ne zavaznej alebo zavaznej aortalnej regurgitacie.

Viaceré prace porovnavaju zachovnu operaciu aortalnej
chlopne s operaciou Bentall De Bono. Niektoré prace doku-
mentuju podobné dihodobé vysledky stability aortdlneho
korena. Zachovné operacie sa vsak vyznacuju vyznamne niz-
$im rizikom tromboembolickych a krvacavych komplikacii.®
Aj prace zamerané na pacientov s poruchou spojivového
tkaniva a prolapsom cipov aortdlnej chlopne veducej k jej
regurgitacii prezentuju optimistické pooperacné vysledky
po remodelacii korena v horizonte sledovania 5 rokov.®> Aj
strednedobé sledovanie pacientov po remodelacii korera
aorty s Marfanovym syndrémom vykazuju stabilitu aortal-
nej chlopne 7,5 roka po operacii na urovni 90 %.% Totozni
autori pri volbe remodelacie u pacientov s Marfanovym syn-
drémom popisuju mensie riziko reintervencie v porovnani
s reimplantaciou. Napriek tomu operacia Bentall De Bono
podla autorov znamena stéle najniZsie riziko nutnosti rein-
tervencie. Osem rokov po operacii u pacientov s Marfano-
vym syndrémom autori popisuju rekurenciu regurgitacie
zavaznejsej ako dva u 25 % pacientov.®

Viaceré prace dnes porovnavaju vysledky dvoch naj-
CastejSie pouzivanych zachovnych operacii aortalnej
chlopne: remodeldciu korena aorty a reimplantaciu
aortalnej chlopne. Napriek tomu, Ze implantacia extra-
aortdlneho prstenca pri remodelacii korena vyzaduje po-
dobne komplikovanu preparaciu ako reimplantacia aor-
talnej chlopne, publikované prace prezentuju kratsi cas
kardio-pulmondlneho bypassu (p = 0,0003) aj kratsi klem

aorty (p < 0,0001) pri remodeldcii korena aorty.! Zatial

¢o meta-analyzy nenachadzaju rozdiel v peroperacnej
mortalite pri volbe jednotlivej operacnej stratégie, reim-
plantacia aortalnej chlopne je zatazena mensou neskorou
mortalitou (p = 0,004). Remodelacia korena aorty pred-
stavuje pre pacientov aj vyssie riziko reoperacie (p = 0,01),
zatial ¢o pri hodnoteni incidencie stredne zdvaznej alebo
zavaznej aortdlnej regurgitacie nebol medzi technikami
ndjdeny rozdiel. Podla meta-analyzy predstavuju obe me-
tédy aj podobné riziko ndhlej cievnej mozgovej prihody.’

Vrodené vyvojové chyby aortdlnej chlopne su velmi
Castym podkladom pre manifestaciu funkénej chlopriovej
chyby v mladom veku." Aj $tudie zamerané na zachov-
né operdcie aortalnej chlopne pri jej bikuspidalnej kon-
formdcii prezentuju pozitivne vysledky tychto technik.
Prace opakovane demonstruju velmi dobré dlhodobé
prezivanie, minimdlnu incidenciu rezidualnej aortalnej
regurgitdcie a minimalnu incidenciu reoperacii.’? Data su
Casto podmienené skusenostou chirurga s pacientmi s bi-
kuspidalnou aortdlnou chlopriou (BAV). Anatémia BAV
je mierne odlisnd od fyziologickej anatémie a fuzované
cipy zaberaju mensiu ¢ast cirkumferencie aortalnej chlop-
ne. Fuzovany cip odstupuje v priemere z 55 % cirkumfe-
rencie aortalnej chlopne v porovnani so 67 % pri dvoch
cipoch fyziologickej trojcipej chlopne. Navyse fuzovany
cip odstupuje casto vyssie od ventrikuloaortalneho pre-
chodu, ¢o modifikuje koncovu geometriu chlopne.'? Vy-
ber zachovnych operécii aortdlnej chlopne pri dilatacii
aortalneho koreria a BAV sa v 85 % priklana k reimplan-
tacii aortalnej chlopne a len 15 % pacientov podstupuje
remodelaciu koreria aorty."”? Reimplantacia dalej uplne
vylucuje biologické tkanivo, ktoré by mohlo na podklade
svojich vlastnosti v spojitosti s pritomnostou BAV v bu-
ducnosti znamenat riziko dilatacie.

Jednou z poslednych metdd terapie aneuryzmy vzo-
stupnej aorty pri jej v€asnejsich stadiach je implantacia
personalizovaného externého aortalneho stentu. Metéda
bola zavedena do praxe v roku 2004 na stabilizaciu ascen-
dentnej aorty u pacientov s Marfanovym syndrémom.
Neskor si nasla svoje uplatnenie aj u pacientov s inymi
ochoreniami tkaniv s predispoziciou ku vzniku aneuryz-
my aorty a s poruchou aortdlnej chlopne, predovsetkym
u pacientov s bikuspidalnou aortadlnou chloprou. Implan-
tacia na mieru vyrobenej vonkajsej podpory ascendentnej
aorty tak zastavi, alebo vyrazne spomali progresiu dila-
tacie aorty a zamedzi, alebo vyrazne oddiali vznik poru-
chy aortalnej chlopne. Podmienkou pre indikaciu je viak
zachytenie pacienta v $tddiu bez pritomnosti aortdlnej
regurgitdcie, alebo stendzy.

Mitralna regurgitacia je konkomitantnou diagnézou
aortalnej regurgitacie ¢i uz z dévodu spolocnej etioldgie
u pacientov s genetickou chorobou spojivovych tkaniv,
alebo ako patofyziologicky désledok zmien lavej komory
pri pritomnosti aortalnej regurgitacie. Pri vhodnej ana-
tomii je tak konkomitantna zachovnd operacia oboch
chlopni logickym vyustenim snahy chirurga o poskyt-
nutie ¢o najlepsSej pooperacnej kvality Zivota paciento-
vi. Pri vhodnej anatémii aortdlnej chlopne dovolujlcej
podstupenie reimplantdcie alebo remodelacie su potom
vysledky takejto konkomitantnej operdcie optimalne aj
z dlhodobého hladiska stability.’* Literatura uvadza pri
reimplantacii aortalnej chlopne a zachovnej operacii mit-
rélnej chlopne peropera¢nd mortalitu 6,5 %, 10-ro¢né
prezivanie 79,3 % a stabilitu reimplantacie bez nutnosti
reintervencie na urovni 85,7 %."

Zaver

Remodelacia korefla aorty a reimplantacia aortalnej
chlopne dnes predstavuju pri vhodnych anatomickych po-
meroch optimdlnu terapeuticku stratégiu pre pacientov
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s aortadlnou regurgitdciou a aneuryzmou koreria aorty.
Napriek celkovému ustupu od velkych ndhrad casti po-
stihnutych cipov su malé zakroky na cipoch za ucelom
optimalizacie geometrie aortdlnej chlopne indikova-
né a vyZzadované. Aj nasa predkladana préca v korel4cii
s publikovanymi pracami zaznamendva vysoku incidenciu
nutnosti tejto intervencie. DalSou neoddelitelnou zloz-
kou stabilizacie aortadlneho korena je pri jeho remodeldcii
implantacia extraaortalneho prstenca, ktord v predklada-
nom subore tvori taktiez vacsinové zastupenie. Pri dodr-
Zani pozadovanych postupov prindsa remodelacia korena
aorty z hladiska strednedobého, ale aj dlhodobého sledo-
vania optimalne vysledky.

Prehlasenie autorov o moznom stretu zaujmov
Autori deklaruju, ze nemaju potencionalny konflikt za-
ujmov.

Financovanie
Vypracovanie rukopisu nebolo podporené Ziadnym gran-
tom, ani externym financovanim.

Prehlasenie autorov o etickych aspektoch publikacie a in-
formovany suhlas

Pacienti zahrnuty do prace podpisali informovany suhlas
s pouzitim klinickych udajov, fotodokumentacie a video-
dokumentdcie za ucelom pedagogickej a vedeckej akti-
vity. Studia je v sulade s principmi Helsinskej deklaracie
a usmerneni pre spravnu klinicku prax.
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Kontext: Perforace koronarni tepny (coronary artery perforation, CAP) je vzacnou, zZivot ohrozujici kom-
plikaci perkutanni koronarni intervence (PCl). Vysoce Uspésnou a zivot zachranujici metodou Iécby CAP je
implantace stentl potazenych polytetrafluorethylenem (PTFE). Incidence trombdzy a restendzy pii pouziti
stentd potazenych PTFE je vyssi nez pfi implantaci standardnich stentl. Cilem této studie bylo zhodnotit
klinické vysledky pouziti stent(i potazenych PTFE pfi feseni CAP.
Materialy a metody: Analyzovali jsme Udaje celkem 38 pacientud s implantaci stent( potazenych PTFE po CAP
provedenou v obdobi mezi lednem 2012 a lednem 2022 na jednom pracovisti s vysokym objemem téchto
vykond (Medipol University Hospital v tureckém Istanbulu). Primarnim sledovanym parametrem byl souhrn
zavaznych nezadoucich kardiovaskularnich pfihod (major adverse cardiovascular event, MACE).
Vysledky: Hodnotili jsme jednoro¢ni vysledky pacientl s implantaci stent(i potazenych PTFE po CAP. Do
studie bylo zafazeno celkem 38 pacientt; 22 (58 %) muzd a 16 (42 %) zen primérného véku 69,7 + 11,4
roku. Béhem sledovani doslo ke vzniku MACE u 37 % daného souboru (14 pacientt). Do jednoho roku byla
revaskularizace cilové tepny (target vessel revascularization, TVR) provedena u 36,8 % (14 pacient() a re-
vaskularizace cilové léze (target lesion revascularization, TLR) u 21 % (8 pacientt), incidence umrti doséhla
10,5 % (4 pacienti) a infarktu myokardu 21,1 % (8 pacientd).
Zavéry: | kdyz se dnes vétsina pripadl perforace koronarni tepny Uspésné fesi zavedenim stentll potazenych
PTFE, je jednorocni incidence MACE u pacientl s implantaci takovych stentd vysoka. Nase vysledky tak pro-
kazaly, Ze uvedené pacienty je nutno ddsledné sledovat.

© 2024, CKS.

ABSTRACT

Background: Coronary artery perforation (CAP) is a rare, life-threatening complication of percutaneous co-
ronary intervention (PCl). PTFE-coated stents are highly successful and lifesaving in the treatment of coro-
nary perforation. The incidence of thrombosis and restenosis in the PTFE-covered stent is higher than in
standard stents. The aim of this study was to evaluate the clinical outcomes of PTFE-covered stents for CAP.
Materials and methods: We evaluated a total of 38 patients who were treated with PTFE-coated stents for
coronary perforation from January 2012 to January 2022 at a single high-volume center, Medipol University
Hospital in Turkey. The primary endpoint was the composite of major adverse cardiovascular events (MACEs).
Results: The one-year outcomes of the patients who had PTFE-coated stents implanted after CAP were
investigated. A total of 38 patients, 22 (58%) males and 16 (42%) females, were included. The mean age
was 69.7+11.4 years. MACE developed in 37% of the population (14 patients) in the follow-up. The target
vessel revascularization (TVR) rate at one year was 36.8% (14 patients), the target lesion revascularization
(TLR) rate at one year was 21% (8 patients), the incidence of death was 10.5% (4 patients), of myocardial
infarction 21.1% (8 patients).

Conclusions: Today, although the majority of coronary perforation cases are successfully treated with PTFE-
-coated stents, the one-year outcome of MACE in CS implanted patients is high. These results showed that
such patients should be closely monitored.
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Introduction

Coronary artery perforation (CAP), is a rare (0.2-0.5%),
life-threatening complication of percutaneous coronary
intervention (PCl)."2 The frequency of CAP increases ac-
cording to the increasing number of complex PCI.3* Ellis
Type Il has a high mortality risk and results in tamponade
and cardiac arrest if early emergency intervention is not
performed. The coronary perforation mortality risk is as
high as 5.9-7% in studies.> PTFE-coated stents are highly
successful and lifesaving in the threat of coronary perfo-
ration, especially in the proximal and mid-segment perfo-
rations of the vessel. However, its use is limited in tortu-
ous, calcified vessels or distal perforation due to difficulty
in advance and low flexibility. Unfortunately, potentially
lifesaving covered stents have a thrombogenic problem
and are associated with a relatively high restenosis rate of
31.6% at 6-month follow-up.®’” Long-time outcome data
for CS is limited. We aimed to evaluate the one-year clini-
cal outcomes of a PTFE-covered stent for coronary artery
perforation.

Materials and methods

We evaluated a total of 38 patients who were treated with
PTFE-coated stents for coronary perforation from January
2012 to January 2022 at a single high-volume center in
Turkey. Out of the 45,000 patients who underwent PCl,
70 patients experienced coronary perforation. We iden-
tified 38 patients with coronary artery perforation and
treated them with a PTFE-coated GRAFMASTER stent (Ab-
bott Vascular). The primary endpoint was the composite
of major adverse cardiovascular events (MACEs). MACEs
were defined as death in any case, myocardial infarction,
target vessel revascularization, target lesion revascular-
ization, and the requirement for surgical repair. The diag-
nosis of MI was defined according to the fourth universal
diagnostic criteria of Ml as abnormal cardiac biomarkers
in the setting of evidence of acute myocardial ischemia.
Target-vessel revascularization (TVR) was defined as any
repeat PCl or CABG due to stenosis in another segment
of the vessels treated with CS. Target-lesion revascular-
ization (TLR) was defined as any revascularization (PCl/
CABG) of the target lesion due to restenosis or reocclusion
within the stent or within 5mm of the distal or proximal
segment of the stent.? Patients with both type 1 and type
2 diabetes mellitus were included. Angiographic views of
the coronary arteries of patients with perforation were
classified according to the Ellis classification into I, Il and
Il types. Patients with pericardial effusion and tampon-
ade were detected on transthoracic echocardiography;
clinical manifestations of tamponade — hypotension and
tachycardia — were also evaluated, and patients who had
undergone surgical procedures were screened. Data were
collected from outpatient controls or phone calls. Patients
receiving dual antiplatelet therapy after covered stent
(CS) implantation — aspirin and clopidogrel or aspirin and
prasugrel, or aspirin and ticagrelor — were screened. It
was evaluated whether there was a relationship between
MACE and choice of antiplatelet treatment. Total MACE,
each component of MACE - death, myocardial infarction,

target vessel revascularization, target lesion revascular-
ization, and requirement for surgical repair — were also
evaluated. The investigation complied with the Declara-
tion of Helsinki.

Statistical analyses

Statistical analyses were conducted using SPSS (version
26.0; SPSS, Chicago, lllinois). Data were expressed as per-
centages (%) for categorical variables and means + SD for
continuous variables. The data were tested by conduct-
ing the Shapiro-Wilk test to determine for distribution
of the data. The student t-test was used for comparing
continuous variables that showed a normal distribution.
Non-normally distributed samples were compared with
a Mann-Whitney U test based on MACE. A Chi-square
test was used to test the associations between the cat-
egorical variables in each group. Statistical significance
was defined as a p-value <0.05 for all comparisons. Uni-
variate and multivariate logistic regression analyses
were performed to define the independent predictors of
MACE after coronary perforation. Statistically significant
(p <0.05) variables in the univariate model were entered
in the multivariate analysis. Female gender, clinical pre-
sentation (ACS vs. CCS), previous PCl, coronary perfora-
tion type (Ellis type |-l vs. type Ill), and stent diameter
were the independent variables, whereas the develop-
ment of adverse events (MACE) was the dependent vari-
able of the model. The results of the regression analyses
were expressed as the p-value and hazard ratio (HR) with
a 95% Cl and presented in Table 1.

Results

Our study is a single-center, retrospective study. The
one-year outcomes of the patients who had PTFE-coated
stents implanted after CAP were investigated. All patients
were successfully treated with covered stent implanta-
tion and followed for one year. A total of 38 patients, 22
(58%) males and 16 (42%) females, were included. The
mean age was 69.0+10 years. The baseline characteristics
of study patients are shown in Table 1, and lesion and
procedural characteristics are shown in Table 2. The most
common perforated artery was left anterior descending
(LAD), in 28 patients (73.7 %). Type Ill perforation was
observed in the most of the patients in our study (22 pa-
tients, 58%). Coronary perforation was observed more
frequently after stent deployment (12 patients, 31.6%)
and balloon post-dilation after stent implantation (12 pa-
tients, 31.6%). Pericardial effusion was observed in 18 pa-
tients (47.3%), tamponade developed in 8 patients (21%),
and pericardiocentesis was performed. Cardiogenic shock
was observed in 4 patients, and mechanical circulatory
support was required, two patients underwent surgical
operations (5%). The 16 patients (42%) had a history of
previous percutaneous coronary intervention (PCl). The
32 patients (84.2%) presented with acute coronary syn-
dromes, and 6 patients (15.8%) had chronic coronary
syndromes. There was not any periprocedural death or
death after emergency cardiac surgery. MACE developed
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Table 1 - Baseline characteristics of study patients

Clinical features Overall (n = 38) MACE (-) MACE (+) p-value
n=24 n=14

Age (years) 70.5+10 71.4+8.8 65.9+14.3 0.147
Sex (female), n (%) 16 (16/38) 8 (8%) 8 (57%) 0.048
Hypertension, n (%) 34 (89%) 20 (83%) 14 (100%) 0.106
Diabetes, n (%) 14 (36%) 6 (25%) 8 (57%) 0.048
Hyperlipidemia, n (%) 38 (100%) 18 (75%) 10 (71%) 0.809
Smoker, n (%) 34 (89%) 16 (67 %) 8 (57%) 0.557
Previous MI, n (%) 10 (26%) 8 (33%) 2 (14%) 0.198
Previous CABG, n (%) 12 (32%) 8 (33%) 4 (29%) 0.761
Previous PCl, n (%) 16 (42%) 6 (25%) 10 (71%) 0.023
LVEF (%) 49+11 48.3+11.5 50.7+£9.8 0.520
Clinical presentation

ACS 32 (84%) 22 (92%) 10 (71%) 0.036

() 6 (16%) 2 (8%) 4 (29%) 0.036

Table 2 - Lesion and procedual characteristics

MACE (-) MACE (+) p-value
n=24 n=14

Lesion-related artery, n (%) 0.102

LAD 14 (58%) 4 (29%)

Cx 2 (8%) 0 (0%)

RCA 6 (25%) 8 (57%)

Ao-Cx SVG 2 (8%) 0 (0%)

Ao-RCA SVG 0 (0%) 2 (14%)
Perforation type, n (%) 0.032

Ellis I/11 14 (58%) 2 (14%)

Ellis 111 10 (42%) 12 (86%)
Main vessel, n (%) 22 (92%) 12 (86%) 0.564
Cause of perforation, n (%) 0.080

Wire 4 (17%) 4 (29%)

Predilatation 4 (17%) 4 (29%)

Stent 6 (25%) 6 (43%)

Postdilatation 10 (42%) 2 (14%)
DAPT choice, n (%) 0.441

ASA + clop. 18 (75%) 12 (86%)

ASA + pras./ticag. 6 (25%) 2 (14%)
Pericardial effusion, n (%) 12 (50%) 6 (43%) 0.671
Pericardiosynthesis, n (%) 6 (25%) 2 (14%) 0.435
Cardiogenic shock, n (%) 4 (17%) 0 (0%) 0.106
Surgery, n (%) 2 (8%) 0 (0%) 0.267
Number of covered stents 1.2+0.3 1.4+0.7 0.147
Stent length (mm) 26.2+8.7 29.9+13.3 0.308

Stent diameter (mm?2) 3.34+0.65 2.73+0.28 0.002
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Table 3 - Clinical outcomes of study patients

Duration 1-year
Myocardial infarction (%) 21
Target-vessel revascularization (%) 36.8
Target-lesion revascularization (%) 21
All-cause mortality (%) 10.5

Table 4 - Predictors of adverse events

Variable Univariate analysis
Hazard 95% confidence p-value
ratio interval
Female gender 2.654 0.802-5.316 0.023
Clinical status 2.326 1.511-3.716 0.212
Previous PCI 2.011 1.268-2.754 0.039
Type-lll perforation  0.767 0.327-1.798 0.541
Stent diameter 1.103 1.007-1.208 0.045

Multivariate analysis

Hazard 95% confidence p-value
ratio interval
Female gender 1.252 1.012-1.492 0.036
Previous PCI 2.245 1.145-4.387 0.042
Stent diameter 0.960 0.936-0.994 0.135

in 37% of the population (14 patients) in the follow-up.
The TVR rate at one year was 36.8% (14 patients), the TLR
rate at one year was 21% (8 patients), the incidence of
death was 10.5% (4 patients), and the myocardial infarc-
tion was 21% (8 patients). Two patients (5%) experienced
emergent surgical repair after CP.

Table 3 showes clinical outcomes of study patients.
The results of the logistic regression analysis are shown
in Table 4. The univariate analysis revealed that female
gender, previous PCl history, and stent diameter were
correlated with major adverse cardiovascular events. On
multivariate analysis, female gender and previous PCl his-
tory were independent predictors of major adverse car-
diovascular events.

Discussion

We presented a one-year outcome after treatment of cor-
onary artery perforation with PTFE-coated stents. In pre-
vious studies, the total MACE rate was found to be high
in patients with CS implantation. Perforation is mostly
seen in elderly patients; vascular structure is more fragile
in elderly patients; and coronary artery disease is progres-
sive over time. The covered stent consists of a polytetra-
fluoroethylene layer between two stainless steel sections,
the endothelialization is difficult and the restenosis risk is
higher than with conventional stents. In trials, the risk of
thrombosis and restenosis was found to be higher in cov-
er stents compared to other stents. Neoendothelializa-
tion is slower, and metal components are more common

in cover stents than in other drug-eluting stents.® Optical
coherence tomography (OCT) studies revealed that delay
in endothelialization after covered stent implantation is
an important factor in thrombosis.” The studies showed
that the frequency of coronary perforation increases over
time. This is related to the development of invasive cardi-
ology and the increase in complex PCl procedures.” Most
of the patients included in our study were male, and most
patients had a history of hypertension (HT), hyperlipid-
emia (HL), and smoking. In this study, the MACE rate was
higher in females than in males. In other studies, patients
of advanced age, female sex, and with renal impairment
were found to have a higher risk of coronary perforation.
Female sex was a predictor of adverse outcomes after
PCl in studies. The small vessel diameters, reduced vessel
compliance due to a stiffer vessel’? in women, and the
predisposition of cover stents to thrombosis support the
high MACE result in women. This may also be due to the
atypical course of the complaint of coronary syndrome
in women, its confusion with anxiety, and the delay in
admission to the hospital as observed in other studies.’

CP was observed more frequently in patients treated
with acute coronary syndrome than in patients treated
with chronic coronary syndrome in this study. However,
MACE was significantly higher in patients with PTFE-
coated stent implantation for chronic coronary syndrome
than in acute coronary syndrome. As in our or other stud-
ies, this result was correlated to the more complex and
diffuse lesions, complex PCl, or higher pressure balloon
inflation in chronic coronary disease than acute coronary
disease.”> MACE was found to be higher in patients with
a previous history of PCl. Stent thrombosis is not only due
to the CS itself. MACE was also found to be high in pa-
tients with previous stents in other trials.” This is due to
stent under expansion, strut malapposition, and edge dis-
sections where cover stents overlap with previous stents.
Post-procedure imaging with intravascular imaging with
intravascular ultrasound (IVUS) or optical coherence to-
mography (OCT) can predict these situations.

Although the effect of stent length on MACE was not
detected, stent diameter is affected by MACE. The MACE
rate was found to be higher in patients with smaller PTFE-
coated stents implanted than larger ones (2.73+0.28 ver-
sus 3.34+0.65, p = 0.002) In previous studies, stent reste-
nosis was a major complication in patients treated with
CS implantation. IVUS examination revealed more reste-
nosis in stent edges than in the center of CS."®

Our study has several limitations. It was conducted
with a retrospective analysis and with a small number of
patients. Although dual antiplatelet therapy is planned
for 12 months, drug use information is limited, and the
dual antiplatelet treatment duration and bleeding com-
plications could not be established correctly. We did not
have any intravascular imaging data during or after the
procedure. One-year results of cover stents were investi-
gated, but longer results were not considered.

Conclusions

Although the majority of coronary perforation cases are
successfully treated with PTFE-coated stents, the one-year
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outcome in CS-implanted patients is high. For this reason,
such patients should be closely monitored.
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Cil: Zhodnotit prognostickou hodnotu skére s pouzitim hodnot hemoglobinu, albuminu, lymfocyt( a trom-
bocytt (hemoglobin, albumin, lymphocyte, and platelet, HALP) u akutni plicni embolie (APE).
Metody: Retrospektivné jsme vyhodnotili Udaje pacientli ve véku 18 let a starsich, u nichz CT angiografické
vysetreni plic na oddéleni urgentniho pfijmu v obdobi mezi lednem 2019 a lednem 2023 prokdazalo APE. Byly
vyhodnoceny klinické a demografické Udaje pacientt a nasledné vypocitan zjednoduseny index zavaznosti
jejich plicni embolie. Skére HALP se vypocitavalo z prvniho krevniho vzorku odebraného po pfivezeni pa-
cienta na oddéleni urgentniho pfijmu; pfitom se pouzivala rovnice HALP: hemoglobin x albumin x lymfocyty
/ trombocyty.
Vysledky: U 277 pacientd s APE, zafazenych do studie, dosdhla nemocni¢ni mortalita hodnoty 19,1 %. Skore
HALP zemfrelych pacientd bylo statisticky vyznamné vyssi nez skére prezivsich (p < 0,001). Mezni hodnota
skére HALP na kiivce ROC pro nemocnic¢ni mortalitu byla 3,21 (senzitivita: 81,13 %; specificita: 84,37 %; plo-
cha pod kfivkou ROC: 0,879; 95% interval spolehlivosti [confidence interval, Cl] 0,827-0,930; p < 0,001). Na
zakladé téchto meznich hodnot byla provedena logistickd regresni analyza a multivaria¢ni logisticka analyza
prokazala, Ze skore HALP (pomér sanci: 0,24; 95% Cl: 0,17-0,96) je nezavislym ukazatelem mortality.
Zavér: Zjistili jsme, Ze skore HALP, zahrnujici ¢tyfi hematologické parametry, mlze slouZit jako cenny bio-
marker v predikci nemocni¢ni mortality.

© 2024, CKS.

ABSTRACT

Objective: To investigate the prognostic value of the hemoglobin, albumin, lymphocyte, and platelet (HALP)
score in acute pulmonary embolism (APE).

Methods: We retrospectively evaluated patients aged 18 years and over who were diagnosed with APE by
computed tomography pulmonary angiography at the emergency department (ED) between January 2019
and January 2023. The patients’ clinical and demographic data were evaluated, and their simplified pul-
monary embolism severity index values were calculated. The HALP score was obtained using the first blood
sample measured after the patients were admitted to the ED. The HALP score was calculated according to
the formula: HALP = hemoglobin x albumin x lymphocytes / platelets

Results: The in-hospital mortality rate was 19.1% in 277 patients with APE included in the study. The HALP
score of the patients who died was significantly lower than the HALP score of those who survived (p <0.001).
The cut-off value of the HALP score on the receiver operating characteristic (ROC) curve for in-hospital
mortality was 3.21 (sensitivity: 81.13%; specificity: 84.37%; area under the ROC curve [AUC]: 0.879, 95%
confidence interval [Cl]: 0.827-0.930, p <0.001). A logistic regression analysis was performed based on these
cut-off values, and the multivariate logistic regression analysis revealed that the HALP score (odds ratio: 0.24,
95% Cl: 0.17-0.96) was an independent indicator of mortality.

Conclusion: Our findings showed that the HALP score, which comprises four hematological parameters, can
be a valuable biomarker that can be used to predict in-hospital mortality.
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Introduction

Pulmonary embolism (PE) is a disease characterized by in-
creased mortality and morbidity, usually resulting from
deep vein thrombosis in the lower extremities.” While
APE progresses with mortality in 25-30% of cases if left
untreated, this rate decreases to 2-8% among treated
patients.? Therefore it is necessary to identify the pa-
tient group at risk. The risk assessment of APE and the
detection of prognostic markers are very important for
the closer follow-up of high-risk patients. Current guide-
lines recommend using the pulmonary embolism severity
index (PESI) to predict prognosis in patients with APE.2
In addition, it is recommended to perform more detai-
led risk grading by evaluating the echocardiographic fin-
dings of certain biomarkers, such as right ventricular (RV)
overload, B-type natriuretic peptide (BNP), and troponin.?
However, there is still an ongoing search for low-cost,
simple, and easily accessible markers to be used together
with the recommended risk scores for the prediction of
the APE prognosis.

Previous studies have reported that markers of inflam-
mation (such as platelet-to-lymphocyte ratio [PLR][, syste-
mic immune inflammation index [SII], and neutrophil-to-
-lymphocyte ratio [NLR]) are associated with in-hospital
and short-term mortality in patients with APE.*7 It has
also been suggested that low levels of albumin, which
is a negative acute phase reactant, may be a marker of
inflammation and indicate an increased risk factor for ve-
nous thromboembolism.8 In recent years, the HALP score,
calculated as hemoglobin x albumin x lymphocytes / pla-
telets, has been defined as a new biomarker of systemic
inflammation.®'° In the literature, it has been reported
that the HALP score can be used as a prognostic biomar-
ker in various neoplasms.''2 Considering that venous
thromboembolism resulting in APE causes a series of in-
flammatory reactions in the pulmonary artery wall,? the
HALP score is also likely to be a prognostic factor for APE.
Therefore, we aimed to evaluate the power of the HALP
score to predict in-hospital mortality in patients with APE.

Material and methods

Study design and patient selection

In this study, patients who applied to our hospita-
I's emergency department (ED) between January 1, 2019
and January 31, 2023 and received codes for pulmonary
embolism (126, 126.0, 126.9) according to the Internati-
onal Classification of Diseases-10 code system were re-
trospectively screened from the hospital’s electronic da-
tabase. Among these patients, patients aged >18 years
and diagnosed with APE on computed tomography
pulmonary angiography (CTPA) were included in the
study. Ethical approval for this study was received from
Aksaray University Faculty of Medicine Clinical Research
Ethics Committee dated 27.04.2023 with an approval
number 2023/08-03.

Patients with missing data, those whose CTPA images
were without report, those with a history of hematologi-
cal disease, inflammatory disease, trauma, empirical anti-
biotic use, active infection, and chronic renal or hepatic

diseases, and those receiving immunosuppressive or anti-
coagulant therapy were excluded from the study.

Data collection and outcomes

Data on the clinical and demographic characteristics of
the patients, physical examination findings, routine labo-
ratory parameters, D-dimer, cardiac troponin |, and radio-
logical imaging reports were obtained by reviewing the
electronic medical records of the patients. Hemoglobin,
albumin, lymphocyte, and platelet values were recorded
from the first blood sample measured after the patients
were admitted to the ED. HALP score was calculated as
follows: hemoglobin x albumin x lymphocytes / plate-
lets. In addition, the simplified PESI (sPESI) was calculated
for all patients using heart rate, chronic cardiopulmona-
ry disease, history of cancer, age, systolic blood pressu-
re and O saturation parameters. CTPA was performed
using a 128-slice computed tomography device (U.S.A.,
GE Revolution EVO). Right ventricular systolic dysfunction
(RVD) was recorded from echocardiography data. The
evaluated primary outcome was in-hospital mortality.

Data analysis

Statistical analysis was undertaken using the SPSS 22.0
program (SPSS Inc, Chicago, IL, USA). Frequency and
percentage were used to evaluate categorical data. Chi-
-square test was used for the relationship between cate-
gorical variables. The Kolmogorov-Smirnov test was used
to evaluate the distribution of numerical variables. Data
that did not show a normal distribution were compared
using the Mann Whitney-U test and presented as median
(25th-75th percentile) values. The Student’s t-test was
used if the data distribution showed a normal distribu-
tion, and these data were presented as mean * standard
deviation. A correlation analysis was carried out to iden-
tify the linear relationship between sPESI and the investi-
gated variables. In the correlation analysis, Pearson’s co-
rrelation test was used for continuous variables and the
Spearman correlation test for categorical variables. A re-
ceiver operating characteristic (ROC) curve was pletted
to identify the power of HALP to predict in-hospital mor-
tality in APE. Optimal sensitivity, specificity, and cut-off
values were determined. The determined cut-off values
were used in a logistic regression analysis to predict in-
-hospital mortality. A univariate logistic regression analy-
sis was undertaken to identify the relationship between
in-hospital mortality after APE and possible confounding
factors. Variables with a p value of <0.05 in this analysis
were included in a multivariate logistic regression analy-
sis. The odds ratio (OR) and 95% confidence interval (Cl)
values were also determined.

Results

The mean age of the 277 patients included in the stu-
dy was 63.9+8.7 years, and 175 (63.2%) were male. In-
-hospital mortality occurred in 53 patients (19.1%). The
mean HALP score was 4.75+1.50 in the survivor group and
2.57+1.09 in the mortality group. The HALP score of the
patients who died was significantly lower than of those
who survived (p <0.001). Demographic data, laboratory
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Fig. 1 - ROC curve analysis of the relationship between HALP level
and in-hospital mortality.

results, and clinical outcomes of the patients are shown
in Table 1. A statistically significant difference was found
between the groups in terms of age, systolic blood pre-
ssure, hemoglobin, neutrophil count, lymphocyte count,
albumin, lactate, RVD, and the sPESI score (p <0.05). The
linear correlation between the HALP score and other va-
riables is summarized in Table 2. In the correlation test,
a significant negative correlation was detected between
the HALP score and the sPESI score (r = 0.532, p <0.001).
Using the ROC curve, the cut-off value of HALP for the
prediction of in-hospital mortality was determined to be
3.21 (sensitivity: 81.13%; specificity: 84.37%; area under
the curve [AUC]: 0.879; 95% Cl: 0.827-0.930; Fig. 1). The
cut-off values of SIl and NLR were found to be 1089.2
(sensitivity: 77.65%; specificity:79.08%; AUC: 0.809) and
3.46 (sensitivity: 74.02%; specificity: 69.11%; AUC: 0.781),
respectively. A logistic regression analysis was performed
based on these cut-off values. According to the multiva-
riate logistic regression analysis, RVD (OR: 1.87, 95% Cl:
1.44-3.73), sPESI (OR: 1.83, 95% Cl: 1.21-3.10), Sll index

Table 1 - Comparison of clinical characteristics between the groups

Variables Mortality (n = 53)
Age (years) 71.3+6.8
Gender, male 34 (64.2%)
Heart rate (bpm) 115+19

Systolic blood pressure (mmHg) 97+13

Diastolic blood pressure (mmHg) 64+9

Pulse oximetry (SpO,, %) 87 (83-91)
Hypertension 23 (43.4%)
Diabetes 16 (30.2%)
Coronary artery disease 7 (13.2%)
COPD 18 (34.0%)
Heart failure 14 (26.4%)
Malignancy 1(1.9%)

DVT 20 (37.7%)
White blood cell, x 10%/L 9.18+2.54
Hemoglobin, g/dL 11.5 (10.3-12.9)
Neutrophils, x 10°/L 8.04+2.25
Lymphocytes, x 10%/L 1.55+0.56
Platelet count, x 10°/L 233 (202-259)
Glucose, mg/dL 149+47
Creatinine, mg/dL 1.04+0.23
Albumin, g/L 31.0 (28.5-36.0)
D-dimer, ng/mL 1145+842
Cardiac troponin, ng/mL 10.5+3.1
Lactate, mmol/L 5.1£1.9

SPESI score 2 (1.5-3)

RVD 26 (49.1%)

NLR 5.84+2.62

SIl index 1421+656
HALP score 2.57+1.09

Survivor (n = 224) p-value
62.1+8.2 0.034
141 (62.9%) 0.870
109+21 0.081
114+12 0.002
70+7 0.054
89 (85-92) 0.066
103 (46.0%) 0.734
78 (34.8%) 0.522
15 (6.7%) 0.115
70 (31.3%) 0.703
62 (27.7%) 0.853
0 (0%) 0.191
81 (36.2%) 0.830
8.60+3.09 0.205
13.2 (12.3-13.9) <0.001
6.35+1.70 <0.001
2.34+0.62 <0.001
239 (216-268) 0.053
138+46 0.113
0.99+0.21 0.138
37.5 (33.0-41.7) <0.001
987+742 0.385
8.7x2.4 0.046
3.5+0.8 0.008
1(1-2) <0.001
59 (26.3%) 0.001
2.97+1,34 <0.001
829+547 <0.001
4.75+1.50 <0.001

Data are expressed as mean + standard deviation (SD), median (25th-75th quartile) and percentiles or n (%). COPD - chronic obstructive
pulmonary disease; DVT - deep vein thrombosis; HALP — hemoglobin x albumin x lymphocytes / platelets; NLR - neutrophil-to-lymphocyte
ratio; PA — pulmonary artery; RVD - right ventricular systolic dysfunction; SIl - systemic immune-inflammation index; sPESI - simplified

Pulmonary Embolism Severity Index.
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Table 2 - Correlations between the HALP score and parameters

associated with in-hospital mortality in acute pulmonary embolism

Variables HALP score
r p

SPESI score -0.532 <0.001
RVD -0.445 0.003
Hemoglobin 0.401 0.017
Lactate -0.237 0.134
Albumin 0.458 0.006
Sl index -0.236 0.064
NLR -0.191 0.218

HALP - hemoglobin x albumin x lymphocytes / platelets; NLR -
neutrophil-to-lymphocyte ratio; RVD - right ventricular systolic
dysfunction; SIl - systemic immune inflammation index; sPESI -
simplified Pulmonary Embolism Severity Index.

first study to examine the HALP score as a predictor of
in-hospital mortality in APE. The results obtained showed
a relationship between the HALP score and in-hospital
mortality. The HALP score was found to be an indepen-
dent predictor of in-hospital mortality in patients with
APE. In addition, this score was significantly correlated
with sPESI.

The localization of thrombi in the pulmonary vascular
bed causes a series of inflammatory reactions that inc-
rease the release of inflammatory mediators responsible
for the development and increase of systemic inflamma-
tion.? Inflammation that develops secondary to throm-
bus causes endothelial damage, promotes the release of
procoagulant factors, and suppresses anticoagulant and
fibrinolytic activity.'” As a result of the acute inflammato-
ry response, platelets are activated, and neutrophil count
increases.' It has been shown that lymphocytes decrease
with the increase in cortisol levels in acute stress condi-

Table 3 - Multivariate regression results of in-hospital mortality for acute pulmonary embolism

Variables
OR (95% CI)

Age (per 1 year) 1.54 (1.09-2.94)
SBP 0.87 (0.26-0.93)
1.46 (1.19-2.12)
Cardiac troponin 1.13 (1.04-2.64)
RVD 2.01 (1.24-4.09)
1.92 (1.45-3.87)
1.14 (1.06-1.18)
1.49 (1.25-2.94)
0.43 (0.22-0.98)

Lactate

SPESI score

NLR cut-off

Sl index cut-off
HALP score cut-off

Univariate logistic regression

Multivariate logistic regression

p-value OR (95% Cl) p-value
0.034 1.31(0.89-2.41) 0.113
0.002 0.98 (0.34-1.08) 0.249
0.008 1.21 (0.94-1.78) 0.073
0.046 1.07 (0.89-3.16) 0.376
0.001 1.87 (1.44-3.73) 0.015
<0.001 1.83 (1.21-3.10) <0.001
<0.001 1.01 (0.55-1.16) 0.473
<0.001 1.23 (1.09-2.33) 0.003
<0.001 0.24 (0.17-0.96) <0.001

Cl - confidence interval; HALP — hemoglobin x albumin x lymphocytes / platelets; NLR — neutrophil-to-lymphocyte ratio; OR - odds ratio;
RVD - right ventricular systolic dysfunction; SII - systemic immune-inflammation index; SBP — systolic blood pressure; sPESI - simplified

Pulmonary Embolism Severity Index.

(OR: 1.23, 95% CI: 1.09-2.33), and the HALP score (OR:
0.24, 95% Cl: 0.17-0.96) were independent indicators of
mortality in patients with APE (Table 3).

Discussion

Appropriate treatment of APE after an accurate risk asse-
ssment can be life-saving, while inappropriate thromboly-
tic treatment may cause life-threatening major bleeding,
such as intracranial hemorrhage.” Clinical scores, such as
PESI, are used in the assessment of the severity and pro-
gnosis of APE. However, previous studies have reported
low positive predictive values for these tests.''> Therefore
it has been shown that the use of these risk models toge-
ther with laboratory examination and imaging findings in
the prediction of prognosis increases the effectiveness of
these clinical scoring systems.”™ ¢ The current study aimed
to investigate whether a simple and easily calculated pa-
rameter, such as the HALP score, could be used to predict
mortality in APE. To the best of our knowledge, this is the

tions, such as APE."” These hormonal and hematological
parameters detected in the serum during this process can
be used to predict prognosis. Recently, it has been shown
that systemic inflammation resulting from APE can be de-
termined using a ratio, such as NLR and PLR, and this can
also help predict mortality in patients with APE.*>” Wang
et al. showed that NLR and PLR were associated with in-
-hospital and 30-day mortality in APE.? In another study,
the authors found that low hemoglobin and lymphocyte
values were parameters associated with mortality.* Other
studies in the literature have also reported low blood he-
moglobin values increase mortality in APE.2"?? In a retro-
spective study of 14,276 patients with APE, Donzé et al.
found that 38.7% of the patients had anemia. In the same
study, the rate of 30-day mortality was determined to be
13.7% in patients with anemia and 6.3% in those wit-
hout anemia. Anemia was reported to be independently
associated with increased short-term mortality.?" In ane-
mic patients, low hemoglobin values are associated with
low blood viscosity, which may increase their tendency
to develop thrombosis with endothelial dysfunction and
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accompanying platelet activation.”? These findings su-
ggest that inflammation has a significant contribution to
the pathology of APE and plays or may play an important
role in predicting its prognosis. In the current study, we
found that the HALP score, which comprises four hema-
tological parameters, is a valuable biomarker that can be
used to predict in-hospital mortality in APE.

Serum albumin is the most abundant circulating pro-
tein and is a negative acute phase protein that decreases
in response to inflammation. At physiological concentra-
tions, it exerts an anti-inflammatory effect by inhibiting
adhesion molecules in endothelial cells.?* Several theories
have been proposed to explain the association between
decreased albumin and increased thrombotic risks. Albu-
min has been found to have anticoagulant properties by
inhibiting platelet aggregation and fibrin polymerizati-
on.” In addition, albumin shows a heparin-like effect by
increasing the effect of antithrombin 111.2° Previous studies
have reported that low serum albumin levels increase the
risk of venous thromboembolism.?>? |n a study investiga-
ting the relationship between the serum albumin level
and the severity of APE, lower albumin levels were de-
tected in cases with massive APE than in those with non-
-massive APE, and each 1 g/dL decrease in the albumin
level increased the probability of a massive APE by 75%.8
In another study, the acute and short-term mortality rates
of patients with hypoalbuminemia (<3.5 g/dL) who were
hospitalized with the diagnosis of APE were found to be
2.5 times higher than those with APE who had normal
serum albumin levels.?” In recent years, the prognostic
role of the HALP score, which is a new composite index
calculated using hemoglobin, albumin, lymphocyte, and
platelet counts, has been investigated in some malignant
diseases, and it has been reported to be related to the
survival of patients.®'® The above-mentioned findings in-
dicate that the HALP score, which is the combination of
four hematological parameters, may play an important
role in predicting the prognosis of APE.

Limitations

This study has some limitations, Firstly, it has a small samp-
le size. Secondly, it was a retrospective single center study.
Thirdly, the HALP score was calculated using the blood pa-
rameters measured at the time of the patients’ first pre-
sentation to the ED, and changes in these parameters over
time were not evaluated, although they may be altered
during the course of the disease. Fourth, diagnostic evalua-
tions were not performed to identify the causes of anemia
and hypoalbuminemia. Depending on the underlying dise-
ase, there may be other confounding variables that affect
hemoglobin and albumin levels, which may have affected
our findings. Finally, we examined in-hospital mortality,
but we were not able to conduct a long-term follow-up of
patients after their discharge from the hospital.

Conclusions

We found that the HALP score in APE was significantly
lower in the mortality group compared to the survivor

group. Our results showed that the HALP score was an
independent predictor of mortality in APE. We consider
that the HALP score can be a simple, easily calculated, and
promising parameter that can be used in risk prediction
for patients with APE. Large-scale, prospective, and ran-
domized studies are needed to obtain clearer results on
this subject and elucidate the pathophysiology of APE.

Author contributions

E.T.S.and H. M., M. O. G. researched literature and con-
ceived the study. E. T. S. was involved in protocol deve-
lopment, gaining ethical approval, patient recruitment,
and data analysis. E. T. S, K. K. wrote the first draft of
the manuscript. All the authors reviewed and edited the
manuscript and approved the final version of the ma-
nuscript.

Acknowledgements
The authors thank all the participants in this study.

Conflict of interest
No conflict of interest was declared by the authors.

Funding
The authors declared that this study has received no fi-
nancial support.

Ethical statement

The study protocol conforms to the ethical guidelines of
the 1975 Declaration of Helsinki as reflected in a priori
approval by the institution’s human research committee.
This study protocol was approved by Clinical Research
Ethical Committee of Aksaray University Faculty of Medi-
cine with a protocol number of 2023/08-03 and conduc-
ted in accordance with the Declaration of Helsinki and
Good Clinical Practices.

Consent for publication
All authors have read and approved the final version of
this manuscript and have consented for publication.

References

1. Wolberg AS, Rosendaal FR, Weitz JI, et al. Venous thrombosis.
Nat Rev Dis Primers 2015;1:15006.

2. Arseven O, Seving C, Alatas F, et al. Turk Toraks Dernegi
Pulmoner Tromboembolizm Tani ve Tedavi Uzlasi Raporu. Turk
Toraks Derg 2009;10:1-47.

3. Konstantinides SV, Meyer G, Becattini C, et al. 2019 ESC
Guidelines for the diagnosis and management of acute
pulmonary embolism developed in collaboration with the
European Respiratory Society (ERS). Eur Heart J 2020;41:543—
603.

4. MaY, MaoY, He X, et al. The values of neutrophil to
lymphocyte ratio and platelet to lymphocyte ratio in
predicting 30day mortality in patients with acute pulmonary
embolism. BMC Cardiovasc Disord 2016;16:123.

5. Phan T, Brailovsky Y, Fareed J, et al. Neutrophil-to-Lymphocyte
and Platelet-to-Lymphocyte Ratios Predict All-Cause Mortality
in Acute Pulmonary Embolism. Clin Appl Thromb Hemost
2020;26:1076029619900549.

6. Soykan Sert Z, Bulbul R. Can the Systemic Immune-
-Inflammation Index Be a Useful Marker for the Prediction of
a Missed Abortion in the First Trimester of Pregnancy? Dubai
Med J 2023;6:14-19.



E. T. Sert, K. Kokulu, H. Mutlu, M. O. Génen

317

10.

11.

12.

13.

14.

15.

16.

Osken A, Cam N. The predictive value of systemic immune
inflammation index on long-term outcomes among acute
pulmonary embolism patients. J Health Sci Med / JHSM
2021;4:557-563.

Omar HR, Mirsaeidi M, Rashad R, et al. Association of Serum
Albumin and Severity of Pulmonary Embolism. Medicina
(Kaunas) 2020;56:26.

Xu SS, Li S, Xu HX, et al. Haemoglobin, albumin, lymphocyte
and platelet predicts postoperative survival in pancreatic
cancer. World J Gastroenterol 2020;26:828-838.

Shen XB, Zhang YX, Wang W, Pan YY. The Hemoglobin,
Albumin, Lymphocyte, and Platelet (HALP) Score in Patients
with Small Cell Lung Cancer Before First-Line Treatment

with Etoposide and Progression-Free Survival. Med Sci Monit
2019;25:5630-5639.

Cong L, Hu L. The value of the combination of hemoglobin,
albumin, lymphocyte and platelet in predicting platinum-based
chemoradiotherapy response in male patients with esophageal

squamous cell carcinoma. Int Immunopharmacol 2017;46:75-79.

Peng D, Zhang CJ, Gong YQ, et al. Prognostic significance

of HALP (hemoglobin, albumin, lymphocyte and platelet) in
patients with bladder cancer after radical cystectomy. Sci Rep
2018;8:794.

Torbicki A, Perrier A, Konstantinides S, et al. Guidelines on the
diagnosis and management of acute pulmonary embolism:
the Task Force for the Diagnosis and Management of Acute
Pulmonary Embolism of the European Society of Cardiology
(ESQ). Eur Heart J 2008;29:2276-2315.

Zhou XY, Ben SQ, Chen HL, Ni SS. The prognostic value of
pulmonary embolism severity index in acute pulmonary
embolism: a meta-analysis. Respir Res 2012;13:111.

Spirk D, Aujesky D, Husmann M, et al. Cardiac troponin testing
and the simplified pulmonary embolism severity index. The
Swiss Venous Thromboembolism Registry (SWIVTER). Thromb
Haemost 2011;106:978-984.

Singanayagam A, Scally C, Al-Khairalla Mz, et al. Are
biomarkers additive to pulmonary embolism severity index

for severity assessment in normotensive patients with acute
pulmonary embolism? QJM 2011;104:125-131.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

Aksu K, Donmez A, Keser G. Inflammation-induced thrombosis:
mechanisms, disease associations and management. Curr Pharm
Des 2012;18:1478-1493.

Jo JY, Lee MY, Lee JW, et al. Leukocytes and systemic
inflammatory response syndrome as prognostic factors in
pulmonary embolism patients. BMC Pulm Med 2013;13:74.

Ince LM, Weber J, Scheiermann C. Control of Leukocyte
Trafficking by Stress-Associated Hormones. Front Immunol
2019;9:3143.

Wang Q, Ma J, Jiang Z, Ming L. Prognostic value of neutrophil-
-to-lymphocyte ratio and platelet-to-lymphocyte ratio in acute
pulmonary embolism: a systematic review and meta-analysis.
Int Angiol 2018;37:4-11.

Donzé J, Labarére J, Méan M, et al. Prognostic importance of
anaemia in patients with acute pulmonary embolism. Thromb
Haemost 2011;106:289-295.

Chow W, Wong C, Lau JK, et al. Impact of persistent anaemia
on mortality in patients hospitalised with acute pulmonary
embolism: an Australian retrospective observational study. BMJ
Open 2019;9:e027112.

Irace C, Scarinci F, Scorcia V, et al. Association among low
whole blood viscosity, haematocrit, haemoglobin and diabetic
retinopathy in subjects with type 2 diabetes. Br J Ophthalmol
2011;95:94-98.

Tanik VO, Cinar T, Karabag Y, et al. The prognostic value of the
serum albumin level for long-term prognosis in patients with
acute pulmonary embolism. Clin Respir J 2020;14:578-585.

Chi G, Gibson CM, Liu Y, et al. Inverse relationship of serum
albumin to the risk of venous thromboembolism among acutely
ill hospitalized patients: Analysis from the APEX trial. Am J
Hematol 2019;94:21-28.

Folsom AR, Lutse, PL, Heckbert SR, Cushman M. Serum albumin
and risk of venous thromboembolism. Thromb Haemost
2010;104:100-104.

Hoskin S, Chow V, Kritharides L, Ng ACC. Incidence and

Impact of Hypoalbuminaemia on Outcomes Following Acute
Pulmonary Embolism. Heart Lung Circ 2020;29:280-287.



Plvodni sdéleni | Original research article

Cancer Diagnosis in Hypertensive Heart Disease Population:
A Cross Sectional Study in Soetomo General Hospital

Meity Ardiana? Wynne Widiarti®>, Chaq El Chaq Z. Multazams¢,
Hanif Ardiansyah Sulistya®

@ Department of Cardiology and Vascular Medicine, Faculty of Medicine, Universitas Airlangga, Universitas Airlangga

Hospital, Surabaya, Indonesia

bFaculty of Medicine, Universitas Airlangga, Surabaya, Indonesia
“National Heart and Lung Institute, Imperial College London, London, United Kingdom

ARTICLE INFO

SOUHRN

Article history:

Submitted: 9. 12. 2023
Accepted: 6. 1. 2024
Available online: 29. 5. 2024

Kli¢ova slova:
Hypertenze

Hypertenzni nemoc srdce
Nadorové onemocnéni

Keywords:

Cancer

Hypertension

Hypertensive heart disease

Hypertenze jako globdlni zdravotnicky problém stale neni dostatecné lécena; vysledkem jsou zmény ve
struktufe a funkci srdce, které jsou spojeny s hypertenzni nemoci srdce (hypertensive heart disease, HHD).
Pfitom se pfi nadorovém onemocnéni s charakteristickou abnormalni proliferaci bunék zacinaji buriky cho-
vat jinak a jinak odpovidat na lécebné strategie. Pfes znacné Usili zUstévaji nékteré druhy nadorG nevy-
|écitelné, coz znamend, Ze kardiovaskularni onemocnéni a nddorova onemocnéni predstavuji celosvétové
hlavni pficiny Umrti na nepfenosna onemocnéni. Ve snaze ziskat dalsi informace o této shodé jsme provedli
prafezovou studii incidence nadorovych onemocnéni u pacientd s HHD lécenych ve vieobecné nemocnici
dr. Soetoma. Prdmérny vék hodnocené populace byl 58,1 roku a prdmérna hodnota BMI 25,9. Nalezli jsme
statisticky vyznamnou spojitost mezi pohlavim a dobou od stanoveni diagndzy hypertenze na jedné strané a
pfitomnosti nadorového onemocnéni u populace s HHD na strané druhé. Ziskané udaje konkrétné ukazuji,
Ze u zen s HHD existuje vyssi pravdépodobnost vzniku nékterych typd karcinom, zvlasté prsu a gynekologic-
kych. Dalsi typy nadord byly nalezeny v prostaté, krvi a v lymfatickém systému, hlavé a krku, v plicich, $titné
Zlaze a v ledvinach. Analyza nicméné neprokézala spojitost mezi dobou od stanoveni diagnézy hypertenze
a prevalenci nddorového onemocnéni. Za zminku stoji zvlasté zjisténi starsich studii, ze korelace mezi nado-
rovym onemocnénim a hypertenzi nesouvisi s uzivanim antihypertenziv, protoZe stejné riziko lze pozorovat
i u nelécenych pacient(. Nékolik rizikovych faktort spole¢nych pro hypertenzi a nddorova onemocnéni uka-
zuje na piekryv zékladnich molekuldrnich patofyziologickych mechanismG obou onemocnéni. Budouci, lépe
navrzené studie se museji zamérit na dalsi spolecné faktory hypertenze a nddorovych onemocnéni u vétsich
souborl pacient.
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ABSTRACT

Hypertension as a global concern remains inadequately controlled, ultimately leading to cardiac structural
and functional changes associated with hypertensive heart disease (HHD). Simultaneously, cancer, charac-
terized with abnormal cell proliferation, exhibits diverse behaviours and responses to treatment strategies.
Despite extensive efforts, certain type of cancers remains incurable, making both cardiovascular diseases
and cancer the leading causes of non-communicable disease mortality in the world. To investigate this as-
sociation, we conducted a cross-sectional study, reporting the incidence of cancer in the HHD population at
Soetomo General Hospital. The population is characterized by a mean age of 58.1 years and a mean BMI of
25.9. We found a significant association between sex and the duration of hypertension and the presence
of cancer in the HHD population. Specifically, the data indicate that females with HHD have a higher likeli-
hood of having certain cancer types particularly breast and gynaecologic cancers. Additional types of cancer
included prostate, blood & lymphatic system, head & neck, lung, thyroid, and renal cancers. Unfortunately,
the analysis failed to demonstrate the association between duration of hypertension and the presence of
cancer. Notably, previous studies revealed that the correlation between cancer and hypertension is not lin-
ked to the administration of antihypertensive medications, as the risk is also observed in untreated patients.
Several shared risk factors between hypertension and cancer imply the existence of overlap in molecular
pathophysiological mechanisms underlying both conditions. Future studies shall be conducted to explore
further regarding the association of hypertension and cancer incidence with larger population and better-
-designed research.
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Introduction

Currently, the global prevalence of hypertension reaches
26.4% of the population, which accounts for 1.1 billion
people. Unfortunately, only one in five people manages
to adequately control their blood pressure. Prolonged
hypertension eventually leads to cardiac structure and
function changes that lead to heart failure." Hypertensive
heart disease (HHD) is a condition secondary to hyperten-
sion, that alters the cardiac structure and function.?? It
was caused by the chronic elevation of blood pressure.
In order to compensate for pressure overload, the main
feature of HHD is left ventricular hypertrophy (LVH). The
pathophysiology of HHD involved abnormal growth of
cardiomyocytes, increased collagen production, and me-
chanical stress-induced neurohormonal agent produc-
tion.* Whereas cancer is an abnormal proliferation of any
kind of cell in the body, it can be diverse in its behaviour
and response to treatment strategies.> Solid cancerous
growth often develops from epithelial lining cells of va-
rious organs, including gastrointestinal tract, genitouri-
nary tract, and the reproductive tract. Although there
have been extensive medical and public health initiatives
to develop numerous treatment strategies, the majority
cancers still remain incurable and result in the premature
death of millions of people annually.®

Unfortunately, both cardiovascular diseases and cancer
are the leading mortality causes of non-communicable
disease in the world.” As the occurrence of both condi-
tions continues to rise, there is an expanding demograph-
ic that is at risk of experiencing these conditions simulta-
neously.8 This condition may be confounded by similar
risk factors such as age, physical inactivity, metabolic syn-
drome, tobacco use, alcohol consumption or just merely
closer medical surveillance. In 1975, Dyer et al. initiated
a prospective study to explore the potential association
between hypertension and cancer, and this connection
has since been a subject of ongoing discussion, with
numerous cohort studies consistently reaffirming simi-
lar findings.®'® Potential mechanisms include increased
production of inositol triphosphate and increased levels
of cytosolic calcium.” Two main hypotheses have been
proposed to clarify this connection. First, antihyperten-
sive medications were initially suspected of contributing
to cancer by promoting carcinogenesis, enhancing other
cancer-inducing factors, or hindering the body’s defence
mechanism. Alternatively, blood pressure regulation is
also assumed to be related to cancer development, ir-
respective of hypertension treatment. It is also plausible
that cancer itself could lead to hypertension.’? Therefore,
we aim to explore the association between hypertension
and cancer through conducting a cross-sectional study to
report the incidence of cancer at the HHD population in
Soetomo General Hospital.

Methods

Research design

This retrospective cross-sectional study used secondary
data from the medical records in the outpatient unit of
Soetomo General Hospital, Surabaya, Indonesia. We par-

ticularly used outpatients in the Department of Cardiolo-
gy and Vascular Medicine. This study included all patients
who were diagnosed with hypertensive heart disease
(HHD) based on ICD 10. Then, we traced the collected
data based on their visit to the outpatient unit. Thus, this
study collected 90 samples.

From the medical records, we gathered several data
including age, sex, body mean index (BMI), duration of
hypertension, blood pressure, comorbidity factors, and
a type of cancer. Comorbidity factors include coronary
artery disease (CAD), diabetes mellitus, peripheral artery
disease (PAD), stroke, and chronic kidney disease (CKD).
We also sorted out the comorbidity factors with the ICD
10 diagnosis code. The subjectivity of writing the medi-
cal records would not affect our data since it did not
involve any physical examinations or input from the at-
tending physician. Therefore, all the data utilized in this
research is considered reliable. In terms of validity, this
study also deliberately left out incomplete medical re-
cords.

Data analysis

Statistical analysis was performed to determine the asso-
ciation between cancer and HHD, with IBM SPSS Statistics
26.0. The statistical significance level was set at 0.05. Con-
tinuous variables, presented as mean + SD, were evalua-
ted for normal distribution and compared using the chi
square test, as appropriate.

Results

After gathering samples, we summarize the patients’
characteristics in Table 1. We found that the mean
age of our samples is 58.1 years. 57.1% of the samp-
les that were included are female (n = 52). The mean
BMI of our samples is 25.9 which can be categorized
as overweight. Moreover, we categorized the durati-
on of hypertension into <5 years and > 5 years. Most
patients were diagnosed with hypertension for less
than 5 years (n = 61; 67.0%). The mean systolic and
diastolic blood pressure of our samples are 141.5 and
81.2 mmHg, respectively. These values are categorized
above the normal value.

The comorbidity factors of our samples showed that
most patients had CAD and diabetes mellitus (n = 30;
33.0%), that was followed by stroke (n = 6; 6/6%), CKD
(n =4; 4.4%), and PAD (n= 3; 3.3%). We also classify the
cancer based on the affected organ. Our samples showed
that most patients had breast and gynaecologic cancer (n
= 10; 28.6%), followed by prostate (n = 5; 14.3%), blood
& lymphatic system (n = 5; 14.3%), head & neck (n = 2;
5.7%), lung (n = 1; 2.9%); thyroid (n = 1; 2.9%); and renal
(n=1; 2.9%).

We analyze the association between sex and duration
of hypertension and the presence of cancer in the HHD
population. The chi-square analysis suggests that there
is a statistically significant association between sex and
the presence of cancer in our sample, the HHD popula-
tion. Specifically, the data indicate that females with HHD
have a higher likelihood of having cancer compared to
their male counterparts.
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Table 1 - Baseline characteristics

No. Description n (%) or mean = SD

1 Age (Years) 58.1+£12.0
2 Sex
Male 38 (41.8%)
Female 52 (57.1%)
BMI 25.9+5.2
4 Duration of hypertension
<5 years 61 (67.0%)
>5 years 29 (31.9%)
Systolic blood pressure 141.5+23.2
6 Diastolic blood pressure 81.2+15.2

Heart failure sign & symptoms
7 Comorbidity factors

Coronary artery disease (CAD) 30 (33.0%)

Diabetes mellitus 30 (33.0%)
Stroke 6 (6.6%)
Chronic kidney disease (CKD) 4 (4.4%)
Peripheral artery disease (PAD) 3(3.3%)
8 Classification of cancer

Breast 10 (28.6%)
Gynaecologic 10 (28.6%)
Prostate 5 (14.3%)
Blood and lymphatic system 5 (14.3%)
Head and neck 2 (5.7%)
Lung 1(2.9%)
Thyroid 1(2.9%)
Renal 1(2.9%)

Unfortunately, the chi-square analysis failed to demon-
strate the association between duration of hypertension
and the presence of cancer in HHD population. Details
regarding analyzed data are presented in Tables 2 and 3.

Discussion

In this study, we included a population with a mean age
of 58.1 years, with a majority of 57.1% being female (n
= 52). The mean BMI of the population is 25.9. The most
prevalent comorbidities are CAD and diabetes mellitus,
affecting 33.0% of the population (n = 30). Statistical
analysis revealed a significant association between sex
and the prevalence of cancer in the hypertensive popula-
tion. Unfortunately, no statistically significant association
was observed between the duration of hypertension and
cancer prevalence.

Coincidence of cancer and hypertension

Previous research has established a bidirectional relation-
ship between hypertension and cancer.' The relationship
between hypertension and cancer was first discovered
in a prospective study in 1975 by Dyer et al. There exists

Table 2 - Sex and cancer

Cancer Sex

Male Female p-value
-) 31 (34.4%) 24 (26.7%) 0.000662*
(+) 7 (7.8%) 28 (31.1%)
Total 38 (42.2%) 52 (57.8%)
*p <0.05 significantly

Table 3 - Duration of hypertension and cancer

Duration of Without With p-value
hypertension cancer cancer

<5 years 36 25 0.554382
>5 years 19 10

Total 55 35

a positive correlation between the presence of cancer
and the likelihood of developing hypertension.'* Hyper-
tension has been linked to an elevated risk of developing
certain types of cancer, with a higher cancer-related mor-
tality.’® Hence indicating that the association between
these two phenomena is not merely coincidence.™

Cancer and hypertension shared risk factors
Various mechanisms could potentially elaborate on the
association between hypertension and cancer. It is im-
portant to note that hypertension and cancer share simi-
lar risk factors. Several hypertensive risk factors, such as
advanced age, smoking, obesity, and a sedentary lifesty-
le, have been identified as contributors to the develop-
ment of cancer incidence, mortality, and morbidity.'*>"7
Additionally, obesity has been identified as a notable pre-
dictor of endometrial, renal, and liver cancer in women.?
Moreover, it has been found that anticancer medications
have the potential to elevate blood pressure levels.’® Ne-
vertheless, it is important to note that antihypertensive
therapy does not appear to be associated with an inc-
reased risk of cancer development. It is supported by the
similar risk levels between hypertensive individuals who
are treated and untreated.’? However, other studies have
observed statistically that antihypertensive therapy is a
predictor of the development of kidney and pancreatic
cancer in women, whereas no such association has been
found in males.®

Several shared risk factors between hypertension and
cancer imply the existence of overlap in molecular patho-
physiological mechanisms underlying both conditions.
Chronic inflammation is suggested to be potential basis
for both diseases, given its association with underlying
risk factors such as obesity, diabetes mellitus, smoking,
and others.’”® Oxidative stress also appears to be the
pathogenesis associated with hypertension and cancer.”™
The exact mechanisms have not been clear. Animal mod-
el studies have demonstrated that there appears to be
dysregulation of apoptosis linked to hypertension. Fur-
thermore, hypertensive individuals also showed elevated
levels of angiotensin II, leading to the stimulation of
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vascular endothelial growth factor (VEGF) production,
which consequently initiates the angiogenesis process in
patients with cancer.™

Cancer classification in hypertensive population
There are certain types of cancers that are suggested to
be related to hypertension. The North Korean hyperten-
sion registry documented a higher incidence of kidney,
pancreatic, and endometrial cancer among hypertensive
patients. Conversely, there has been a decline in the pre-
valence of lung cancer.® A meta-analysis also identified
a significant link between hypertension and renal, colo-
rectal, and breast cancer.” In this study, the most preva-
lent types of cancer are breast and gynaecologic cancers,
that are accountable for 28.6% of the population (n = 10).
Other type of cancers that were found in this study are
prostate cancer, blood & lymphatic system cancer, head
& neck cancer, lung cancer, thyroid cancer, and renal
cancer.

In terms of sex comparison, multiple research projects
have identified a positive correlation between hyperten-
sion and cancer among male patients. However, certain
studies have also demonstrated a similar association
among female patients.’®? The presence of hypertension
in males has been found to be correlated with an increas-
ing susceptibility to prostate cancer, whereas hyperten-
sion in females has been linked to an elevated risk of de-
veloping endometrial and breast cancer.?’ However, the
association between hypertension and prostate cancer
remains considerably debatable. According to a registry
study conducted in Sweden, there is evidence suggesting
that hypertension may actually decrease the risk of devel-
oping prostate cancer. However, the underlying mecha-
nism remains unclear.? Nevertheless, previous studies
revealed a significant elevation in the likelihood of devel-
oping prostate cancer among individuals diagnosed with
hypertension.?

Among women, there is a well-known correlation
between hypertension, along with other metabolic dis-
orders, and the risk of developing breast cancer. The
presence of hypertension is associated with an estimated
increase in the risk of breast cancer, ranging from 14%
to 23%. The correlation is not associated with the ad-
ministration of antihypertensive medications, as the risk
is also observed in non-treated patients.” In the context
of urogenital cancer, a recent population-based study
conducted in Taiwan has revealed a notable increase in
the likelihood of uterine and kidney cancer occurrence
among those with hypertension, as compared to normo-
tensive patients. It also revealed that the aforementioned
risk was more prominent among hypertensive individuals
with a younger age and longer follow-up duration.?*

Strengths and limitation

The strengths of the present study are providing valuable
descriptive data about the characteristics of the populati-
on with hypertension and cancer, including comorbidities
and risk factors. There are also limitations to this work.
Detection bias may play a crucial role because individuals
with hypertension are under closer medical surveillance,

which leads to earlier detection of cancer compared to
other untreated patients. Future studies shall be conduc-
ted to explore further regarding the association of hyper-
tension and cancer incidence with larger population and
better-designed research.

Conclusion

After conducting a cross-sectional study at Soetomo Ge-
neral Hospital, we found that the patients’ characterized
with mean age of 58.1 years and mean BMI of 25.9, which
can be categorized as overweight. Moreover, the mean
systolic and diastolic blood pressure of our samples is
141.5 and 81.2 mmHg, respectively. These values are cate-
gorized above the normal value. We found a significant
association between sex and duration of hypertension
and the presence of cancer in the HHD population. Spe-
cifically, the data indicate that females with HHD have a
higher likelihood of having certain cancer types, particu-
larly breast and gynaecologic cancers. Additional types of
cancer included prostate, blood & lymphatic system, head
& neck, lung, thyroid, and renal cancers.
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Kontext: Pfes veskery pokrok v 1é¢bé infarktu myokardu s elevacemi tseku ST (STEMI) je riziko vzniku trom-
bu v levé komofe (left ventricular thrombus, LVT) i nadale zdrojem zna¢nych obav vzhledem k moznym
embolickym komplikacim. Pro vedeni l1éc¢ebnych intervenci a zlepseni klinickych vysledkd je proto naprosto
nezbytné casné vyhledani pacientd s vysokym rizikem vzniku LVT.
Cil: Cilem této studie bylo vypracovat praktické a v klinické praxi pouzitelné skore rizika (Early-LVT Risk Sco-
re), které by s pouzitim snadno dostupnych demografickych, klinickych a echokardiografickych parametrd
umoznilo predpovidat ¢asny vznik LVT po STEMI predni stény.
Metody: Byla provedena subanalyza Udaju monocentrické randomizované kontrolované studie, které byly
ziskany od pacientli po STEMI piedni stény a s echokardiografickym vysetienim v prvnich sedmi dnech po
pfihodé. Byly shromazdény demografické, klinické a diagnostické Udaje. Pro kazdého pacienta bylo po
identifikaci proménnych vyznamné spojenych se vznikem LVT vypocteno nové navrzené skére (s postupné
pficitanymi body pro kazdou proménnou podle poméru $anci). Pro vypocet skore se pouziva vék, klinické
projevy (klasifikace podle Killipa a Kimballa), infarkt myokardu v anamnéze a nélez z echokardiografického
vysetieni (apikélni aneurysma). Pro posouzeni predikéni hodnoty skére byla provedena analyza kfivky ROC.
Vysledky: Do studie bylo zafazeno celkem 68 pacientd prdmérného véku 66,1 + 13,5 roku; 81 % ucastnikd
predstavovali muzi. Apikalni trombus byl nalezen u 19 % hodnocené populace. Vypracované skore rizika
prokazalo jednoznacnou spojitost se vznikem trombu (16 % vs. 3 %; p < 0,01; %2 7,07). Analyza kfivky ROC
prokazala spolehlivost skére v predikci ¢asného vzniku trombu (plocha pod kfivkou 0,83; 95% Cl 0,71-0,95;
p <0,01).
Zavér: Z uvedenych Udaju Ize usuzovat, ze skére rizika ¢asného vzniku levokomorového trombu ucinné
stratifikuje pacienty podle jejich rizika po STEMI piedni stény a Ize jej pouzivat v kazdodenni praxi pfi vyhle-
davani pacientt vyzadujicich dikladnéjsi vysetreni.

© 2024, CKS.

ABSTRACT

Background: Despite advancements in the management of ST-segment elevation myocardial infarction (STE-
M), the risk of left ventricular thrombus (LVT) remains a significant concern due to its potential for embolic
complications. Early identification of patients at high risk for LVT is crucial for guiding therapeutic interven-
tions and improving clinical outcomes.

Aim: This study aimed to develop a practical and clinically applicable risk score (Early-LVT Risk Score) that in-
tegrates readily available demographic, clinical, and echocardiographic parameters to predict the likelihood
of early LVT formation post anterior STEMI.

Methods: A sub-analysis of a single-center randomized controlled trial was conducted among patients with
anterior STEMI and performed echocardiography in the first seven days following the event. Demographi-
cal, clinical, and diagnostic data were collected. The newly designed score was calculated for each patient,
after identification of the variables significantly associated with LVT formation (points attributed for each
variable according to odds ratio). The score incorporates age, clinical presentation (Killip-Kimball classifica-
tion), history of previous myocardial infarction and echocardiographic findings (apical aneurysm). ROC curve
analysis was performed to evaluate the predictive value of the score.

Address: Vanda Devesa Neto, Cardiology Department, Tondela-Viseu Hospital Centre, Av. Dom Duarte, 3504-509 Viseu, Portugal, e-mail: vandadevesaneto@gmail.com

DOI: 10.33678/cor.2024.004

Please cite this article as: Correia JL, Neto VD, Fiuza JG, Gongalves L. Early-LVT Risk Score —A new Clinical Risk Score for Early Left Ventricular Thrombus Prediction Following Anterior
ST-Segment Elevation Myocardial Infarction. Cor Vasa 2024;66:323-327.



324

J. L. Correia, V. D. Neto, J. G. Fiuza, L. Gongalves

Results: A total of 68 patients were included in the study; mean age was 66.1+13.5 years, with 81% of
patients being male. Apical thrombus was identified in 19% of the population. The developed risk score
demonstrated a clear association with thrombus formation (16% vs 3%; p <0.01; %2 7.07). ROC curve analysis

Keywords:

Anterior myocardial infarction
Left ventricular thrombus

Risk score

ST-elevation myocardial infarction

revealed that the score had a robust predictive performance for early thrombus detection (area under the
curve 0.83, 95% CI 0.71-0.95 p < 0.01).

Conclusion: These findings suggest that the Early-LVT Score effectively stratifies patients based on their risk
of developing LVT following anterior STEMI and could be used in daily practice to determine which patients
should be aggressively investigated.

Introduction

The introduction of primary percutaneous coronary has
resulted in a reduction in mortality rates associated with
acute myocardial infarction (AMI). However, post-infarct
complications continue to contribute to worse prognos-
is. Despite significant advances in the diagnosis and tre-
atment of cardiovascular diseases, the management of
left ventricular thrombus (LVT) remains challenging.! Al-
though its incidence has decreased significantly due to
advancements in reperfusion techniques and antithrom-
botic therapies, the presence of LVT still poses a substan-
tial risk of embolic events.'* In fact, the one-year risk of
stroke associated with LVT can reach up to 10% of cases,
even with anticoagulation therapy.*

The development of thrombus following an AMI, par-
ticularly in cases of anterior ST-elevation myocardial in-
farction (STEMI), is influenced by three primary factors:
endothelial injury resulting from myocardial infarction,
blood stasis caused by LV dysfunction, and hypercoagula-
bility induced by the inflammatory state."? Anterior STE-
Ml typically occurs due to occlusion of the left anterior
descending artery and is associated with a worse progno-
sis compared to other coronary territories, primarily due
to the larger area of myocardial supplied.>* One com-
mon complication of anterior STEMI is LV apical akinesia,
which leads to blood stasis and subsequent thrombus for-
mation. This often occurs within 24 hours after AMI and
mostly within the first 2 weeks.'3567

Early identification of patients at high risk for LVT is
crucial for guiding appropriate anticoagulant treatment
and improving clinical outcomes.8®

To the best of our knowledge and based on the con-
ducted research, there are currently no validated scores
for predicting which patients will develop LVT following
anterior STEMI. This study aimed to develop a practical
and clinically applicable risk score (Early-LVT Risk Score)
that integrates readily available demographic, clinical,
and echocardiographic parameters to predict the likeli-
hood of early LVT formation post anterior STEMI.

Methods

Study design and participants

A sub-analysis of a randomized control trial population
that included patients admitted to the Cardiac Intensive
Care Unit at a Portuguese Center, due to anterior STEMI,
between November 2021 and January 2023. The study
received approval from the institution’s ethics commi-
ttee. Anterior STEMI definition was in accordance with

the 4th universal definition of myocardial infarction with
ST-segment elevation by the European Society of Cardio-
logy. The exclusion criteria were patients younger than
18 years who did not undergo echocardiographic or co-
ronary angiographic evaluation, cardiogenic shock, and
previously known thrombus or allergic contrast reaction.
Informed consent was obtained from all patients enrolled
in this study.

Patients were submitted to a contrast TTE procedure
or a conventional TTE as part of their initial diagnostic
assessment and when doubts persisted, based on the at-
tending physician’s judgment, a subsequent contrast TTE
could be performed.

For the contrast TTE procedure, the SonoVue® ultra-
sound agent and the GE i9® echocardiograph machine
was utilized. The procedure was conducted by a team
of four cardiologists specialized in ultrasound imaging,
who were aware of the study protocol. The minimum
amount of ultrasonographic contrast necessary for effec-
tive opacification of the left ventricle was employed.

Demographic and clinical information for each par-
ticipant was collected by reviewing the electronic medi-
cal records, following the research protocol approved by
our institution. This information included age, anthropo-
metric data, cardiovascular risk factors, family history of
cardiovascular disease or sudden death at a young age,
history of cerebrovascular disease, history of atrial flutter/
fibrillation, and bleeding history.

Late presentation of myocardial infarction was defined
as more than 12 hours after symptom onset of symptoms
and admission. Echocardiographic LV function was as-
sessed using Simpson’s biplane method. LV thrombus was
defined as an echo dense mass in the LV, distinct from
the endocardium and adjacent to an area of hypokinetic
or akinetic myocardium, with a complete absence of con-
trast uptake after injection of ultrasound contrast (when
indicated).

Statistical analysis and score creation

We reviewed and analyzed data from this cohort of pati-
ents to develop a score to predict the early LVT following
anterior STEMI.

General characteristics were reported as mean + stan-
dard deviation (SD) and frequencies (percentages) for
continuous and categorical variables, respectively. Com-
parisons between groups were performed using the Chi-
square test and the Student’s t-test or Mann-Whitney test
for independent groups, for categorical, and continuous
variables, respectively, where appropriate. Logistic bi-
nary regression analysis was run, taking LVT formation as
the outcome. Statistically significant variables at univari-
ate analysis were included in a multivariate analysis. The
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strength of the association between variables and LVT was
reported as odds ratios (ORs) with their 95% confidence
intervals (95% Cl). Early-LVT Score was constructed based
on the coefficients from the logistic model, as the sum of
each variable multiplied by its own OR. Receiver Operating
Characteristic (ROC) analysis was used to determine the ac-
curacy of the Early-LVT Score in predicting LVT and to find
the corresponding cut-off value (Table 1). A ROC analysis
was also performed to assess Early-LVT Score accuracy in
predicting LVT formation. P values <0.05 were considered
significant for all the tests. SPSS statistics version 29 (IBM
Corp., Armonk, NY) was used for statistical analyses.

Results

Features of the enrolled population
A total of 68 patients were included in the study, with 13
patients with LVT detection.

Demographic, clinical, and procedural data demon-
strated similarity between the two groups (Table 1).
Among the enrolled patients, the mean age was 66.1
(x13.5) years, 80.9% (n = 55) were male, 20.6 % (n = 14)
had diabetes, 58.8% had arterial hypertension, 51.5% (n
= 35) had dyslipidemia, and 50% (n = 34) had history of
smoking (30.9% with active smoking and 19.1% of for-
mer smokers). Late presentation occurred in 6.7% and
10.5% of the patients in the study and control group, re-
spectively.

Fibrinolysis was performed in 18% of the overall popu-
lation and was associated with fewer cases of thrombus,
although not statistically significant (24% vs. 5.5%; p =
0.08; ¥22.912). Across the entire patient cohort, successful
reperfusion was observed in 92.6% of cases, with primary
percutaneous coronary intervention (PCl) performed in
67.6% of patients, rescue PCl after thrombolysis in 11.8%,
and bypass surgery in 1.5%. Patients with thrombus were

treated with anticoagulation, namely, 31% with non-vi-
tamin K antagonist oral anticoagulants, 46% with vita-
min K antagonists, and 23% with enoxaparin.

The overall mortality rate was 1.5% (n = 1), correspond-
ing to a patient who died due to nosocomial pneumonia.

Score creation and validation
Multivariate regression analysis showed that age > 65
years, Killip—Kimball class at admission, late presentation,
previous myocardial infarction and LV apical aneurysm
were associated with a higher rate of LVT (Table 2).
Early-LVT Score, based on the multivariable regression,
showed a good predictive power in prediction of LVT in
setting of acute myocardial infarction (area under a re-
ceiver operating characteristic curve [AUC] = 0.83, 95% ClI
0.71-0.95 p <0.01) (Fig. 1).
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Fig. 1- Receiver operating characteristic (ROC) analysis of Early-LVT
Score in predicting LVT after anterior ST-segment elevation myocar-
dial infarction.

Table 1 - Demographic and clinical characteristics

LVT formation (n = 13) No LVT formation (n = 55) p-value
Male gender - n (%) 12 (92) 43 (78.2) 0.23
Age — median (IQR) (years) 63 (13) 66.8 (14) 1.00
Hospitalization days — median (IQR) (days) 11 (9) 7.3 (4) 0.81
BMI — median (IQR) (kg/m?) 27 (18) 33 (25) 0.49
Arterial hypertension - n (%) 5 (38.5) 35 (64) 0.09
Diabetes — n (%) 3(23.1) 11 (20) 0.23
Dislipidemia — n (%) 5 (38.5) 30 (55) 0.80
Alcohol abuse — n (%) 3(23.1) 7 (12.7) 0.29
Family history of cardiovascular disease 1(7.7) 3 (5.5) 0.58
in young age or sudden cardiac death — n (%)

Prior stroke — n (%) 0 2 (3.6) 0.65
Chronic kidney disease - n (%) 0 4 (7.3) 0.42
Chronic liver disease — n (%) 0 3 (5.5) 0.52
Chronic obstructive pulmonary disease — n (%) 2 (15.4) 2 (3.6) 0.9

Heart failure — n (%) 1(7.7) 0 0.19
Atrial fibrillation/flutter — n (%) 0 4 (7.3) 0.25

% - percentage; BMI - body mass index; IQR - interquartile range; n — number.
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Table 2 - Multivariate regression model for predicting left Our analysis revealed no substantial differences in de-
ventricular thrombus mographic and clinical characteristics between the two
Variables 0Odds ratio (95% CI)  p-value groups (with LVT formation and without LVT formation),

. suggesting a reasonable baseline comparability.
A.g? > 6? years [EESOINE0D o ) 1002 The results of this study demonstrated a clear associa-
Killip-Kimball class 1.247 (1.130-1.376)  <0.01 tion between the Early-LVT Risk Score and LVT formation.
Late presentation 5.212 (3.373-8.054)  <0.01 Patients with a higher Early-LVT Score had a significantly

1.099 (1.039-1.235)  0.05
<0.01

Previous myocardial infarction
Left ventricular apical aneurysm  6.796 (3.622-12.753)

Table 3 - Early-LVT Score

Variables Points
Age >65 years 1
Killip-Kimball class 0.5
Late presentation 2.5
Previous myocardial infarction 0.5
Left ventricular apical aneurysm 3.5

The ROC analysis allowed defining 3 points as the most
accurate cut-off in predicting LVT (sensitivity of 100% and
a specificity of 62%. LVT Score >3 was significantly associ-
ated with LVT formation (16% vs 3%; p <0.01; % 7.07).

No association was found regarding 12 months mortal-
ity and Early-LVT Score > 3 (p = 0.37).

Discussion

Despite advancements in the management of STEMI, the
risk of LVT formation remains considerable. The presen-
ce of LVT significantly elevates the risk of embolic com-
plications and is correlated with higher intra-hospital
and overall mortality rates.™*' Timely identification of
patients with a high risk of developing LVT is crucial for
guiding therapeutic interventions and enhancing clinical
outcomes.

Numerous factors contribute to the development of LV
thrombus in this scenario, including blood stasis, which is
more pronounced in cases of LV aneurysms, large infarct
areas, and reduced LV ejection fraction. Furthermore, sub-
endocardial damage resulting from prolonged ischemia
and a hypercoagulable state induced by the inflamma-
tory response also contribute to thrombus formation.”"-14
The detection of LV thrombus is paramount for initiating
suitable anticoagulant treatment and enhancing clinical
outcomes.??

In this study, we aimed to develop a practical and
clinically applicable risk score, termed the Early-LVT Risk
Score, to predict the likelihood of early LVT formation in
post anterior STEMI. The developed Early-LVT Risk Score
incorporates readily available demographic, clinical, and
echocardiographic parameters, providing a comprehen-
sive tool for risk stratification. The variables included in
the score were age, clinical presentation (Killip—Kimball
classification), history of previous myocardial infarction,
and the presence of an echocardiographic finding - an
apical aneurysm.

higher incidence of LVT compared to those with a lower
score (16% vs. 3%; p <0.01; %2 7.07). The robust predictive
performance of the score was further confirmed by ROC
curve analysis, with an AUC of 0.83 (95% Cl 0.71-0.95; p
<0.01). This suggests that the Early-LVT Risk Score effec-
tively stratifies patients based on their risk of developing
LVT following anterior STEMI.

The individual components of the Early-LVT Risk Score
also provided valuable insights. Age (higher than 65
years), higher Killip—Kimball class at admission, late pre-
sentation, history of previous myocardial infarction, and
the presence of a LV apical aneurysm were identified as
independent predictors of LVT formation. These findings
align with the known pathophysiology of LVT develop-
ment following anterior STEMI.

The clinical applicability of the Early-LVT Risk Score is
highlighted by its ability to guide early intervention strat-
egies. Patients identified as high risk by the score may
benefit from more aggressive investigation and timely
initiation of anticoagulant therapy. This proactive ap-
proach could potentially reduce the incidence of embolic
events associated with LVT, ultimately improving clinical
outcomes.

Importantly, the Early-LVT Risk Score provides a valu-
able contribution to the field as, to the best of our knowl-
edge, there are currently no validated scores for predict-
ing LVT specifically following anterior STEMI. Our study
addresses this gap and offers a practical tool that can be
readily employed in daily clinical practice.

Limitations

Interpreting our study’s results requires careful considera-
tion of its limitations that need to be considered.

The research was conducted at a single center, which
may limit the applicability of our findings to other health-
care environments. The results may not be universally ap-
plicable to diverse populations treated in different clini-
cal settings. Therefore, caution should be exercised when
extrapolating these findings to a broader patient popula-
tion. The authors emphasize the imperative need for the
score to undergo validation in a larger external cohort.

Our center experiences a significant number of cases
involving fibrinolysis therapy. This is attributed to our
status of Percutaneous Coronary Intervention (PCl) Cen-
ter that serves a vast territorial area. Moreover, we pro-
vide support to two non-PCl centers located more than
120 minutes away. This might introduce variations in the
clinical characteristics and management strategies, po-
tentially influencing the generalizability of our findings
to centers with different reperfusion rates and patient
demographics.

Additionally, the study included a relatively small
sample, which may not fully capture the complexity and
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diversity of clinical and demographic factors influencing
LVT development post anterior STEMI. Larger cohorts are
necessary to enhance the robustness and generalizability
of the Early-LVT Risk Score.

The Early-LVT Risk Score, although showing promise
in this study, lacks external validation in independent co-
horts. Further validation in external populations is crucial
to confirm the score’s performance and reliability across
different healthcare settings.

Lastly, our study exclusively concentrated on the acute
phase of the disease. The relatively short time gap be-
tween AMI and the TTE performance could potentially
affect the detectability of the LV thrombi.

To obtain more meaningful results, further research
using larger, multicenter studies with long-term follow-
up is necessary to validate our findings and determine
the clinical benefits and cost-effectiveness of incorporat-
ing ultrasound contrast into routine management for pa-
tients with anterior STEMIL.

Conclusion

In conclusion, the Early-LVT Risk Score exhibited robust
predictive performance for early LVT detection following
anterior STEMI and holds potential utility in daily practice
for identifying patients who warrant aggressive investi-
gation. Through the integration of age, clinical presen-
tation, history, and echocardiographic findings, this score
offers a comprehensive and practical tool for identifying
individuals at a heightened risk of LVT formation. Ho-
wever, further validation studies in diverse populations
are essential to confirm the generalizability and effective-
ness of the Early-LVT risk score in various clinical settings.
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Cil: Soucasna hypertenze, diabetes mellitus a obezita patfi v nynéjsi klinické praxi k nejcastéjsim pridruze-
nym onemocnénim. Zasadni vyznam ma vysetieni rozvoje hypertrofie levé komory (LVH) u vy$e uvedenych
komplikovanych komorbidnich pacientl. Souvislost poméru neutrofild a lymfocytd (NLR) s rozvojem LVH
neni dostatecné prozkoumana. Cilem prace bylo studovat roli NLR pfi vzniku hypertrofie levé komory u hy-
pertonik( zatizenych diabetem 2. typu a obezitou.
Material a metoda: Do studie bylo zafazeno 297 hypertonikl s diabetes mellitus 2. typu a obezitou. Byly
vytvoreny dvé skupiny: prvni skupina - LVH, n = 153, s hypertrofii levé komory a druha skupina, n = 144, bez
pfitomnosti LVH. Vypocet hmotnosti LK pouzil modifikovany Devereux(v vzorec, kde hodnoty presahujici
95g/m? (zeny) a 115g/m? (muzi) byly indikativni pro LVH. Analyza dat byla provedena pomoci statistického
softwaru MedCalc verze 20.111. K prozkoumani rizikovych faktord pro LVH byla pouzita logisticka regresni
analyza.
Vysledky: NLR byl vyznamné zvysen ve skupiné LVH 3,21 + 1,33 vs 2,65 + 1,19, p = 0,0002 a trvani esencialni
hypertenze bylo také vyznamné delsi ve skupiné LVH 17,87 + 7,23 roku vs. 15,35 + 6,41 roku, p = 0,0017. Pro-
cento cirkadianniho rytmu krevniho tlaku ,non-dippert” bylo vyznamné vyssi ve skupiné LVH 53 (34,64 %)
oproti 31 (22,92 %), p = 0,0263. Zvysené hodnoty NLR byly spojeny s vyssim rizikem LVH s pomérem Sanci
(OR) 1,570, 95% interval spolehlivosti (Cl) = 1,080-2,911, p = 0,019. Multivariacni logisticka analyza odhalila,
ze NLR spolu s délkou trvani hypertenze jsou nadéle vyznamnymi prediktory rozvoje LVH u jedincd s EH, DM
a obezitou OR - 1,299; 95% Cl: 1,009-2,105; p = 0,037 a OR - 1,089; Cl: 1,019-3,539; p = 0,043.
Zavér: Vysledky studie zjistily vliv poméru neutrofilt a lymfocytd na progresi hypertrofie levé komory u je-
dincC s esencidlni hypertenzi spojenou s diabetem a obezitou. Lze navrhnout, ze NLR by se mohl objevit jako
novy indikator LVH ve stratifikaci rizika esencidlni hypertenze. Identifikace NLR u hypertonikd s diabetem
a obezitou by mohla byt ndpomocna v efektivnéjsi lécbé téchto pacientd.

© 2024, CKS.

ABSTRACTS

Objective: The patients with concurrent hypertension, diabetes mellitus (DM), and obesity are among the
most common associated conditions in contemporary clinical practice. It is of crucial importance to investi-
gate the development of left ventricular hypertrophy (LVH) in above mentioned complicated comorbid
patients. The association of neutrophil-to-lymphocyte ratio (NLR) with the development of LVH is not re-
searched enough. The aim of the work was to study the role of NLR in the development of LVH in hyperten-
sive patients burdened with type 2 diabetes and obesity.

Methods: 297 hypertensive patients with diabetes mellitus type 2 and obesity were enrolled into the study.
Two groups were created: the first group — LVH, n = 153, with left ventricular hypertrophy and the second
one, n = 144, without the presence of LVH. The calculation of LV mass employed the modified Devereux for-
mula, where values exceeding 95g/m? (females) and 115g/m? (males) were indicative of LVH. Data analysis
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was conducted using MedCalc version 20.111 statistical software. Logistic regression analysis was utilized to
explore the risk factors for LVH.

Results: The NLR was significantly elevated in LVH group 3.21+1.33 vs 2.65+1.19, p = 0.0002, and duration of
essential hypertension (EH) was also significantly longer in LVH group 17.87+7.23 years vs 15.35+6.41 years,
p =0.0017. The percentage of “non-dippers” blood pressure circadian rhythm was significantly higher in LVH
group 53 (34.64%) vs 31 (22.92%), p = 0.0263. The increased NLR levels were associated with higher risk of
LVH with odds ratio (OR) 1.570, 95% confidence interval (Cl) = 1.080-2.911, p = 0.019. The multivariate logis-
tic analysis revealed that NLR together with duration of hypertension continued to be substantial predictors
of LVH development in individuals with EH, DM, and obesity OR - 1.299; 95% Cl: 1.009-2.105; p = 0.037 and
OR - 1.089; ClI: 1.019-3.539; p = 0.043, respectively.

Conclusion: The study findings affirm the impact of the neutrophil-to-lymphocyte ratio on the progression
of left ventricular hypertrophy in individuals with essential hypertension associated with diabetes and obe-
sity. It can be suggested that NLR could emerge as a novel indicator for LVH in essential hypertension risk
stratification. Identification of NLR in hypertensive patients with diabetes and obesity could be helpful in

Obesity

more effective management of these patients.

Introduction

The patients with concurrent hypertension, diabetes mel-
litus (DM), and obesity are one of the most common as-
sociated conditions in contemporary clinical practice.
Current researches show that hypertension and diabetes
mellitus often progress together over time and these dis-
eases are among the most common cardiovascular risk
factors.' Up to date studies prove that major percentage
of patients with diabetes mellitus have arterial hyperten-
sion.>* And obesity is a common additional comorbidity
in diabetic and hypertensive patients.>®

Current studies indicate the valuable pathogenetic role
of the neutrophil-to-lymphocyte ratio (NLR) in patients
with obesity, hypertension and diabetes mellitus.”""

Thus, it is of crucial importance to investigate the de-
velopment of target organ damage such as left ventricu-
lar hypertrophy (LVH) in above mentioned complicated
comorbid patients. It is of high clinical value because
the left ventricular hypertrophy functions as a predictive
marker associated with increased chances for acute myo-
cardial infarction, mortality, and eventual heart failure.
To date, the effect of NLR on the development of LVH has
not been examined in the hypertensive patients with the
mentioned aggravating risk factors.

Thus, the purpose of our work was to study the role of
NLR in the development of left ventricular hypertrophy
in hypertensive patients burdened with type 2 diabetes
and obesity.

Methods

Study population

Two hundred and ninety-seven hypertensive patients
were enrolled from the Cardiology Department of the
Kharkov Regional Clinical Hospital and the Cardiology
Department of City Clinical Hospital of Urgent and
Emergency Medical Care. The diagnosis of hyperten-
sion was made in accordance with the ESH/ESC guide-
lines.'? Patients were categorized into two groups,
namely group LVH (n = 153, with present of left ven-
tricular hypertrophy and group non-LVH (n = 144, with-
out the presence of LVH), based on echocardiographic
assessment.

Inclusion and exclusion criteria

Inclusion criteria were: essential hypertension, diabetes
mellitus type 2, obesity class 1-2. Exclusion criteria encom-
passed various heart diseases (myocardial infarction and
a history of the acute coronary syndrome and/or previous
myocardial infarction, ischemic heart failure, congenital
heart failure, valvular heart failure, myocarditis, acute
or chronic heart failure, secondary hypertension, level
of systolic blood pressure over 180 mmHg, ejection frac-
tion [EF] <50%, HbA, >8%), chronic inflammatory and
acute infectious diseases, as well as pulmonary conditions
(COPD, asthma, and sleep apnea), kidney disorder with
an estimated glomerular filtration rate (eGFR) of <60 mL/
min/1.73 m?, obesity over 40 kg/m?, BMI less 30 kg/m?, im-
mune diseases, malignancies, thyroid disorders, diabetes
mellitus type 1, and anaemia of any type.

Ethical disclosure

This investigation was done in accordance with the provi-
sions of the Declaration of Helsinki. All enrolled patients
provided informed consent before participating in any
study procedures, and the study received approval from
the local Ethics Committee.

Patient management

Demographic information, risk factors, and prior medical
history were gathered from patient records, interviews,
and clinical examinations, which included measurements
of blood pressure, weight, and height. Body mass index
(BMI) was determined as weight (kg)/height (m)2. Further
cardiovascular risk assessment followed the guidelines
outlined by the European Society of Cardiology on hy-
pertension. Baseline evaluations for all enrolled patients
included the collection of blood samples and cardiac
echocardiography. Morning blood samples, assessing to-
tal, LDL, and HDL cholesterol, triglycerides, glucose, cre-
atinine, serum albumin, uric acid, sodium, and potassium,
were obtained after an overnight fast and following
a 5-10-minute rest period.

Echocardiography

Echocardiography was conducted utilizing a 2-5MHz
probe on a Medison SonoAceX6 (Korea) ultrasound ma-
chine. An experienced echocardiographer, unaware of
the patients’ medical history, performed the procedure
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in adherence with the guidelines of the American Soci-
ety of Echocardiography and the European Association
of Cardiovascular Imaging,' with a specific emphasis on
assessing cardiac remodelling, as well as systolic and dia-
stolic function. Measurements of the cardiac walls and
chambers during systole and diastole were acquired us-
ing M mode. The calculation of left ventricular (LV) mass
employed the modified Devereux formula, where values
exceeding 95g/m? in women and 115g/m? in men were
indicative of LVH." LV ejection fraction was estimated us-
ing Simpson’s biplane method.

Statistical analyses

Data analysis was conducted using MedCalc version
20.111 and statistical software. The normality of the data
was assessed using the Kolmogorov-Smirnov test. In cases
where the measurement data adhered to a normal dis-
tribution, the independent sample t-test was employed
to analyse differences between the two groups. Alter-
natively, the Mann-Whitney U test was used for group
comparisons when the data did not exhibit normal dis-
tribution. Non-normally distributed data were presented
as median (interquartile range, IQR), while other mea-
surement data were expressed as mean = standard de-
viation (mean = SD). Count data were reported as cases/
percentage (n/%) and subjected to chi-square (y?) testing.
Logistic regression analysis was utilized to explore the risk
factors for LVH in hypertensive diabetic obese patients.

A significance level of p < 0.05 was considered statistically
significant.

Results

All patients enrolled in this study were hospitalized with
a diagnosis of EH and diabetes mellitus. All subjects had
increased BMI in the ranges 30.0-39.9 kg/m? (I-Il classes
according to WHO classification). Patients were divided
into the LVH group (n = 153) and the non-LVH group (n
= 144). The baseline characteristics are presented in Ta-
ble 1. In both groups, gender was distributed evenly and
equally; approximately half of the subjects in both groups
were men. It should be noted that the levels of systolic
and diastolic blood pressure were comparable in both
groups with and without LV hypertrophy 153.29+12.55
mmHg vs 151.73+x11.91 mmHg, p = 0.2734, 93.79+8.61
mmHg vs 95.55+7.95 mmHg, p = 0.068 7, respectively.
All clinical, anthropometric, laboratory and instrumen-
tal parameters were also statistically comparable in both
groups: BMI 34.38+4.95 kg/m? vs 33.41+4.63 kg/m?, p =
0.0827, smoking status 49 subjects (32.0%) vs 43 subjects
(29.9%), p = 0.6962, diabetes duration 9.03+5.09 years vs
8.78+4.53, p = 0.6558, serum glucose 139.35+29.76 mg/dL
vs. 133.38£32.54 mg/dL, p = 0.0997, HbA, 7.73%3.31% vs
7.05+2.88%, p =0.0606, serum creatinine 0.93+0.29 mg/dL
vs 0.89+0.55 mg/dL, p = 0.4299, lipid profile indices as

Table 1 - Baseline characteristics of the participants

Characteristics LVH

(n =153)
Mean age (years) 59.07+8.85
Males, n (%) 89 (58.2%)
Body mass index (kg/m?) 34.38+4.95
Hypertension duration (years) 17.87+7.23
Diabetes duration (years) 9.03+5.09
History of smoking, n (%) 49 (32.0%)
Systolic blood pressure (mmHg) 153.29+2.55
Diastolic blood pressure (mmHg) 93.79+8.61

Non-dipper BP profile (disrupted circadian 53 (34.64%)

rhythm), n (%)

Serum glucose (mg/dL) 139.35+£29.76
HbA,, (%) 7.73+3.31
Serum creatinine (mg/dL) 0.93+0.29

205.31+41.32
137.56+26.39
49.85+8.34

121.93+39.42

Total cholesterol (mg/dL)
Triglyceride (mg/dL)
HDL-C (mg/dL)

LDL-C (mg/dL)

LVMI (g/m?) 131.09+17.53
Ejection fraction (%) 55.31+4.12
NLR 3.21+1.33

Non-LVH (n = 144) p
57.89+9.42 0.267
86 (59.7%) 0.793
33.41+4.63 0.083
15.35+6.41 0.002
8.78+4.53 0.656
43 (29.9%) 0.696
151.73£11.91 0.273
95.55+7.95 0.069
31(22.92%) 0.026
133.38+32.54 0.0997
7.05+2.88 0.061
0.89+0.55 0.423
199.81+36.51 0.226
141.03+39.21 0.369
47.91+9.65 0.064
122.01+33.89 0.985
95.11+15.22 <0.0001
56.29+4.93 0.0635
2.65+1.19 0.0002

HDL-C - high-density lipoprotein cholesterol; LDL-C - low-density lipoprotein cholesterol; LVH - left ventricular hypertrophy; LVMI - left

ventricular mass index; NLR — neutrophil-to-lymphocyte ratio.
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HDL 49.85+8.34 mg/dL vs 47.91+9.65 mg/dL, p = 0.0643,
triglycerides 137.56+26.39 mg/dL vs 141.03+39.21 mg/dL,
p = 0.3691, total cholesterol 205.31+41.32 mg/dL vs
199.81+£36.51 mg/dL, p = 0.2262, ejection fraction were
statistically equal 55.31+4.12% vs 56.29+4.93%, p =
0.0635.

In addition to above mentioned results we found that
NLR was significantly elevated in LVH group 3.21x1.33
vs 2.65+1.19, p = 0.0002, and duration of essential hy-
pertension was also significantly greater in LVH group
17.87+7.23 years vs 15.35+6.41 years, p = 0.0017, and we
detected that percentage of improper 24 hours ambu-
latory blood pressure monitoring (marked as “non-dip-
pers”) was significantly higher in LVH group 53 (34.64%)
vs 31 (22.92%), p = 0.0263. We revealed also positive cor-
relation between NLR and the LVMI, r = 0.395, p = 0.041,
and duration of EH, r = 0.433, p = 0.028. On the other
hand results did not show any correlation of NLR with
other investigated parameters.

On the next phase of our study we investigated charac-
teristics by univariate logistic regression to find indepen-
dent predictors. The greater NLR levels were associated
with an increased risk of LVH with odds ratio (OR) 1.570,
95% confidence interval (Cl) = 1.080-2.911, p = 0.019.
The performed univariate regression analysis found that
together with NLR such indices as duration of EH (OR:
2.015, 95% CI: 1.045-4.395, p = 0.038); duration of dia-
betes mellitus (OR: 1.033, 95% Cl: 1.003-2.871, p = 0.041);
and 24 AMBP non-dipper BP profile (OR: 3.141 95% Cl:
1.459-7.518, p = 0.002) were significantly valuable factors
for left ventricle hypertrophy development in obese hy-
pertensive diabetic patients (Table 2). It is important to

indicate that parameters of glycaemic and lipid balances,
body mass index, and BP level did not show significance
in such analyses.

The multivariate logistic analysis, incorporating con-
founding variables with a p-value less than 0.1 from the
univariate logistic regression analysis, revealed that NLR
and duration of hypertension continued to be substan-
tial predictors of LVH development in individuals with EH,
DM, and obesity (OR — 1.299; 95% Cl: 1.009 - 2.105; p =
0.037 and OR - 1.089; CI: 1.019-3.539; p = 0.043, respec-
tively), as depicted in Table 2.

Discussion

The key findings of our study can be emphasized as fol-
lows. Initially, NLR values were found to be significantly
elevated in hypertensive, obese, and diabetic patients
with LVH compared to those with a normal LV mass. Ad-
ditionally, NLR emerged as an independent predictor
for the onset of left ventricle hypertrophy in individuals
with EH, obesity, and DM2T. Notably, our investigation
represents the inaugural effort to establish a correlation
between NLR and cardiac hypertrophy in hypertensive
patients harbouring well-established risk factors such as
obesity and DM2T. The results presented herein under-
score the significant association between NLR levels and
LVH, suggesting its potential utility for more effective
management of hypertensive obese diabetic patients
and even useful in avoiding LVH development.

It is worth noting that an important result of our study
was the identification, in addition to the NLR index, of

Table 2 - Univariate and multivariate logistic analysis of the influence of the studied factors on the left ventricle hypertrophy in patients

with EH, DM, and obesity

Indices Univariate logistic regression
OR (95% Cl)

NLR 1.570 (1.080-2.911)

SBP (mmHg) 1.051 (0.967-1.917)

DBP (mmHg) 1.039 (0.889-2.165)

Disrupted circadian rhythm, n (%) 3.141 (1.459-7.518)

Gender (M/F) 3.021 (0.538-6.939)
Age (years) 0.899 (0.975-1.231)
BMI (kg/m?) 1.787 (0.591-2.845)
Smoking 2.956 (0.549-9.571)
TC (mg/dL) 0.981 (0.693-2.451)
HDL-C (mg/dL) 0.346 (0.126-1.498)
LDL-C (mg/dL) 1.754 (0.441-2.4335)
Triglyceride (mg/dL) 2.733 (0.909-3.411)

2.015 (1.045-4.395)
1.033 (1.003-2.871)
3.874 (0.719-5.548)

Duration of EH (years)
Duration of DM (years)
Serum glucose (mg/dL)

HbA, (%) 1.789 (0.981-3.753)
Serum creatinine (mg/dL) 3.995 (0.813-11.372)
EF (%) 1.055 (0.845-4.395)

Multivariate logistic regression
P OR (95% Cl) P
0.019 1.299 (1.009-2.105)
0.537
0.553
0.002 - -
0.771
0.693
0.357
0.841
0.293
0.057
0.135
0.597
0.038 1.089 (1.019-3.539) 0.043
0.041 - -
0.297
0.061
0.893
0.339

DBP - diastolic blood pressure; EF - ejection fraction; HDL-C - high-density lipoprotein cholesterol; LDL-C - low-density lipoprotein cho-
lesterol; LVH - left ventricular hypertrophy; LVMI - left ventricular mass index; NLR — neutrophil-to-lymphocyte ratio; SBP - systolic blood

pressure; TC - total cholesterol.
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the duration of hypertension and the incorrect ABPM
profile was valuable in the prediction of left ventricular
myocardial hypertrophy.

W. Song et al. discovered a strong association between
inflammation, indicated by CRP, and the occurrence of
LVH in elderly individuals with hypertension. Moreover,
the levels of hs-CRP were identified as a substantial pre-
dictor for LVH in elderly patients with EH. Their study re-
vealed a positive correlation between hs-CRP and LVMI."

Similar to our findings, Abdulmecit Afsin’s et al. study
from Turkey reported elevated NLR in individuals with
newly diagnosed increased blood pressure and LVH com-
pared to those without LVH. Notably, their research high-
lighted NLR as a predictive factor for LVH in hypertensive
patients, suggesting a potential role of inflammation in
LVH pathogenesis among hypertensive subjects. Howev-
er, it is important to note that Afsin’s study specifically
involved subjects with hypertension, excluding those with
DM and obesity. In contrast, our focus was on individuals
with obesity and DM.'®

Another study supporting obtained our results is Chi-
nese investigation by Xuefang Yu et al.”” In this study it
was demonstrated that NLR independently correlates
with LVH in individuals with hypertension. This finding
aligns with the diagnostic effectiveness observed for CRP
and BNP, suggesting that NLR could be a straightforward
and convenient indicator for LVH assessment. However, it
is important to note a distinction from our study, as the
subjects in their research predominantly had a normal
BMI, with only one third of the participants having DM."”

A similar trend to our findings was observed in a small-
scale study conducted in a paediatric cohort. M. Hou dis-
covered that NLR is increased in hypertensive children
and exhibits a positive correlation with office blood pres-
sure levels. Additionally, their study suggested that NLR
could serve as a valuable indicator for evaluating left ven-
tricular diastolic function in children with hypertension.'®

Xing Liu et al. concluded that heightened NLR levels
are strongly associated with an elevated risk of hyper-
tension development.” This outcome could contribute
to a better understanding of the mechanisms involved in
hypertension development. Novel therapeutic strategies
targeting inflammation may be considered to manage
hypertension and related damage. It is established that
low-grade inflammation plays a role in the progression of
essential hypertension and hypertensive organ damage.
The NLR, as a straightforward and dependable indicator
of inflammation, holds potential for predicting hyperten-
sion. This was underscored during the approximately six-
year follow-up period, during which 1,824 subjects devel-
oped hypertension.

Hypertensive patients with concurrent obesity and dia-
betes constitute a challenging population due to their
heightened cardiovascular risk. Recent studies have shed
light on the potential of the NLR as a predictive marker
of adverse outcomes in this specific cohort. This discussion
delves into the multifaceted implications of elevated NLR
levels, emphasizing its association with a worse progno-
sis, the development of cardiovascular events, and a se-
vere hypertension disease profile.

A significant discovery in recent research by Shumilah
et al. highlights a robust connection between elevated

NLR and the onset of cardiovascular events in hyperten-
sive individuals with obesity and diabetes.?® Particularly,
there is a noteworthy increase in the risk of stroke or myo-
cardial infarction among those with heightened NLR lev-
els. In patients with acute coronary syndrome (ACS), total
neutrophil counts were markedly higher, while lympho-
cyte counts were significantly lower compared to healthy
controls (p <0.001). NLR and MLR exhibited substantial
elevation in ACS patients compared to healthy controls (p
<0.001). Among all the examined markers, NLR emerged
as the most potent predictive marker for ACS, boasting
an odds ratio of 3.3, p <0.001. A cut-off value of 2.9 for
NLR demonstrated 90% sensitivity and 88% specificity in
predicting the presence of ACS.%°

Consistent findings from year-long longitudinal stud-
ies consistently reveal a correlation between elevated
NLR and an increased incidence of hospitalizations re-
lated to cardiovascular events. This finding emphasizes
the potential of NLR as a predictive indicator of adverse
cardiovascular outcomes, prompting a more detailed
examination of its implications in clinical management.
Hashemi et al. explore a potential connection between
NLR and metabolic syndrome. Functioning as a marker of
low-grade inflammation, NLR exhibits a positive correla-
tion with central obesity. Moreover, research indicates
that NLR is associated with the occurrence, severity, and
management of diabetes. Elevated NLR levels are also
observed in individuals with hypertension and hyper-
lipidaemia. This succinct review assesses the relationship
between metabolic syndrome and NLR.?' The diagnostic
accuracy of the NLR suggests a moderate level of utility,
positioning it as a promising biomarker of the detection
of deep vein thrombosis (DVT). However, conclusive cut-
off values and the clinical significance of these indicators
require additional evidence, specifically from upcoming
prospective studies characterized by well-designed meth-
odologies and larger sample sizes.?

Beyond cardiovascular events, heightened NLR levels
have emerged as a predictor of the worsening of heart
failure, leading to hospitalization. The intricate interplay
of hypertension, obesity, and diabetes contributes to the
complexities of heart failure in this patient population.
The recognition of NLR as a marker for heart failure ex-
acerbations underscores its potential utility in risk strati-
fication and targeted therapeutic interventions. Baguyra
et al. demonstrated that NLR values were comparable in
the lower visceral adiposity index (VAI) tertiles but exhib-
ited an increase in the 3rd VAl tertile for CACS >100. The
association persisted even after adjusting for age, sex,
smoking, and history of hypertension, hyperlipidaemia,
diabetes mellitus, and high-sensitivity C-reactive protein.
These findings emphasize the independent correlation
between subclinical, chronic, systemic inflammation, and
subclinical coronary disease in individuals with obesity.?*

Monitoring NLR levels could enable healthcare profes-
sionals to identify patients at higher risk of heart failure
complications, allowing for timely and proactive man-
agement strategies.?* Vakshoori et al. performed an in-
vestigation involving a total of 18,231 participants, were
ultimately chosen, reporting on NLR in individuals with
heart failure (HF).”> Among these, deceased patients ex-
hibited higher NLR levels compared to those who sur-
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vived, p <0.001. NLR was identified as correlating with an
increased risk of mortality, p <0.001. The circadian blood
pressure variation, characterized by dipping patterns,
provides crucial insights into the overall hypertension dis-
ease profile. Elevated NLR levels are associated with devi-
ations from the norm, including non-dipper, over-dipper,
and inverse dipper patterns. The normal dipper pattern,
where blood pressure decreases by 10% during the night,
is disrupted in patients with higher NLR values. Non-dip-
per patterns, indicative of insufficient nocturnal blood
pressure reduction, are associated with an increased risk
of cardiovascular events. Over-dipper and inverse dipper
patterns, reflecting exaggerated or increased nocturnal
blood pressure reduction, also point towards a disrupted
circadian rhythm. NLR, when considered alongside cir-
cadian blood pressure patterns, offers a comprehensive
assessment of the disease profile, aiding in risk stratifica-
tion and tailored therapeutic approaches.

Cardiovascular disease (CVD), although traditionally
viewed as male-dominated, stands as the primary cause
of death in women. The role of chronic inflammation in
the development of insulin resistance, type 2 diabetes,
and CVD is pivotal. Males and females, differing in sex
hormones, immune responses, and CVD expression, can
influence NLR values across the life course. Menopause,
a period marked by significant physiological and hormon-
al changes in women, coincides with the aging process.?®
Elevated NLR levels are not only predictive of specific ad-
verse outcomes but are also indicative of the overall se-
verity of hypertension disease.?’” The correlation between
higher NLR levels and the presence of severe hypertension
underscores the potential clinical utility of this marker. The
inflammatory milieu captured by NLR may contribute to
vascular dysfunction, exacerbating hypertension. Monitor-
ing NLR levels provides clinicians with an additional tool
for risk stratification, guiding decisions on the intensity of
therapeutic interventions and the frequency of follow-up
assessments in this specific patient cohort. The association
between NLR and existing chronic conditions is explored as
an indicator of systemic inflammation. Beyond foreseeing
the risk of impending chronic conditions, NLR might offer
understanding into their advancement. The review encap-
sulates the disruptions in NLR mechanisms at the cellular
and molecular levels, along with highlighting the pivotal
inflammatory signalling pathways implicated in the pro-
gression of chronic diseases.?®

Neutrophils, integral to chronic inflammation, and
lymphocytes, reflecting immune regulation pathways,
play a crucial role in the intricate balance of the immune
system. Chronic hyperglycaemia in DM contributes to
the release of reactive oxygen species from neutrophils,
leading to decreased lymphocyte levels. This chronic hy-
perglycaemia also directly causes diminished lymphocyte
proliferation, with implications for the immune response.

The neutrophil-to-lymphocyte ratio serves as a promis-
ing and multifaceted biomarker in hypertensive patients
with obesity and diabetes. Elevated NLR levels not only
indicate a worse prognosis and an increased risk of car-
diovascular events but also provide insights into the se-
verity of the hypertension disease profile. As we delve
deeper into the mechanistic links between inflammation,
immune response, and cardiovascular health, NLR stands

out as a valuable tool for risk stratification and person-
alized management strategies in this complex patient
population.

This study is characterized by several limitations. First-
ly, the relatively small sample size hinders the ability to
draw definitive conclusions. Additionally, the investiga-
tion was conducted at only two clinical centres, possibly
limiting the representation of the entire population. It
is noteworthy that hypertensive patients with commonly
associated conditions, such as coronary artery disease or
kidney disorders, were not included in the study. More-
over, severe cases involving obesity exceeding 40 kg/m?,
severe diabetes, and others were also absent. There was
a prevalence of patients with controlled glycaemic lev-
els, which may introduce some statistical discrepancies.
The study focused solely on LVH as an outcome without
distinguishing between types of LVH, such as concentric
remodelling, eccentric LVH, concentric LVH, and nor-
mal geometry. Future studies are needed to delve into
the role of NLR and other inflammatory markers in the
pathogenesis of LVH and explore effective preventive
measures. A promising avenue for further investigation
involves examining the relationship between LVH and
heart hypertensive damage with inflammatory markers
as potential indicators.

Conclusion

In conclusion, our findings affirm the impact of inflam-
mation, as indicated by the neutrophil-to-lymphocyte
ratio, in the progression of left ventricular hypertrophy
in individuals with essential hypertension associated with
diabetes and obesity. Moreover, our study proposes, for
the first time, a connection between elevated NLR levels
and LVH in mentioned cohort of patients. The NLR levels
are notably elevated in diabetic obese individuals with
essential hypertension with LVH. This suggests that NLR
could emerge as a novel indicator for LVH in essential hy-
pertension risk stratification, assessment of cardiac target
organ damage, or potentially as a therapeutic target to
intervene in myocardial changes, aiming to reverse left
ventricular remodelling. Larger-scale studies focusing on
NLR levels and LVH development are necessary to precise-
ly define its potential role in the pathogenesis of compli-
cations related to hypertension-mediated organ damage
in diabetic obese patients.
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Kavalny filter a komplikacie suvisiace s jeho pouzivanim
(The inferior vena cava filter and complications associated with its use)
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INFORMACE O CLANKU SUHRN

Historie ¢lanku: Kavélny filter umozriuje zabranit pltcnej embdlii mechanickym zachytenim embolu v dolnej dutej Zile. Mal
Vlozen do systému: 2. 10. 2023 by byt prisne indikovany a implantovany len vo vybranej skupine pacientov s hibokou Zilovou trombézou.
Prijat: 23. 2. 2024 Avsak zavedenie plejady relativnych indikacii vyznamne zvysilo mieru implantdcie kavélneho filtra v posled-
Dostupny online: 21. 5. 2024 nej dekéde, ¢o samozrejme viedlo aj k nelimernému nérastu komplikacii. U¢elom tohto ¢lanku je zosumari-

zovat mozné komplikacie suvisiace s pouzivanim kavalneho filtra, predstavit ¢itatelovi ich klinicki manifes-
téciu, nakolko su casto prehliadané, a zaroven ukazat moznosti riesenia a liecby jednotlivych komplikacii.
Kltucové slova: © 2024, CKS.
Hlboka Zilova trombéza

Kavalny filter

Neskoré komplikacie

Plicna embdlia

Vcasné komplikacie ABSTRACT

The inferior vena cava filter prevents pulmonary embolism by mechanically trapping the embolus in the in-
Keywords: ferior vena cava. It should be strictly indicated and implanted only in a selected group of patients with deep
Deep vein thrombosis vein thrombosis. However, the introduction of a plenty relative indications significantly increased the rate
Early complications of caval filter implantation in the last decade and it led consequently to dramatic increase of complications
Inferior vena cava filter rate, too. The purpose of this article is to summarize the possible complications related to the use of the
Late complications caval filter, to present the reader clinical manifestation of these complications, as they are often overlooked,
Pulmonary embolism and to show the possibilities of solving and treating individual complications.
Uvod

Kavalny filter je zariadenie, ktoré sa implantuje do dolnej
dutej Zily u vybranej skupiny pacientov za ucelom pre-
vencie embolizacie do plucnice mechanickym zachytenim
embolu v dolnej dutej zZile. Napriek deklarovanej efektiv-
nosti v prevencii plucnej embdlie je pouzivanie kavalnych
filtrov v poslednych rokoch spojené s urcitymi pochybnos-
tami, respektive obavami tykajucimi sa najma ich naduzi-
vania a s tym spojenou zvysenou mierou komplikacii.

Kavalne filtre je mozné delit podla viacerych kri-
térii, avSak z pohladu vyskytu komplikacii je najvyz-
namnejSie delenie podla geometrie a konstrukéného
r|e§en|a: Geomgtrla 'flltralje cha'rakterlzovan,é\ .tva’rom. Obr. 1 - Priklady filtrov podla geometrie. (A) Kdnicky tvar (ALN
Rozoznavame niekolko zakladnych tvarov: konicky, cy- Filter); (B) kombinacia cylindrického + 2x kénického tvaru (OP-
lindricky, podobny dazdniku a kombinacie tychto zak- TEASE™ filter); (C) kombinacia daZdnikovitého tvaru a kénického
ladnych tvarov (obr. 1). Z hladiska konstrukcie a tym tvaru v spodnej ¢asti filtra (Simon Nitinol filter).
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Komplikacie kavalnych filtrov

moznosti extrakcie ich delime na filtre extrahovatel-
né (niektorymi autormi nazyvané aj docasné) a trvalé
(permanentné). Konstrukcia extrahovatelnych filtrov
umoznuje relativne rutinnd endovaskularnu extrakciu
pomocou zariadenia — extraktora na to urceného. Kon-
Strukcia trvalych filtrov neumozniuje extrakciu beznym
spésobom, avsak v nevyhnutych situdciach je extrakcia
moznd, bud endovaskuldrne, alebo chirurgicky, pricom
si vyZzaduje skusenych pracovnikov a Specialne instru-
mentdarium. Extrakcia trvalého filtra sa preto bezne
neindikuje, ale len vo vynimo¢nych situdcidch, najma
v pripade zavaznych a symptomatickych komplikacii.
Konstrukéné rieSenie filtrov je uzko prepojené s kli-
nickou indikaciou k implantacii, t. j. extrahovatelny
filter v pripade predpokladu ohrani¢eného a relativne
kratkeho intervalu pésobenia klinickej indikacie, trvaly
filter v pripade neohrani¢eného a pravdepodobne dI-
hého intervalu pésobenia klinickej indikacie. Niektori
vyrobcovia produkuju extrahovatelné filtre, ktoré je
mozné v pripade potreby ponechat v dolnej dutej Zile
dlhodobo. Extrahovatelny filter sa tak stane trvalym.
Niektori autori nazyvaju takyto typ extrahovatelnych
filtrov ako ,volitelné”. Okrem extrahovatelnych a trva-
lych filtrov je k dispozicii i najnovsia generécia filtrov
nazyvana konvertibilné filtre. Tieto filtre mozno kon-
vertovat kratkou endovaskuldrnou procedurou z uzav-
retej, filtrujucej na otvorenu, nefiltrujucu konfiguraciu
(podobnu vaskularnemu stentu), ak uz pominula indi-
kacia k ich implantacii. Iny typ konvertibilnych filtrov
umoznuje spontdnnu konverziu (bez vonkajsieho zasa-
hu) po priblizne 60 drioch od implantacie.

Konvertibilné filtre boli vyvinuté s cielom obmedzit
potrebu invazivnej extrakcie filtra, pretoze po konverzii
filter ostava in situ v dolnej dutej Zile.

Cielom tohto ¢lanku je priniest komplexny prehlad
komplikacii suvisiacich s pouzivanim kavalnych filtrov,
pricom mnohé z nich su zadvazné a mézu bezprostredne
ohrozit Zivot pacienta.

Komplikacie kavalnych filtrov

Implantacia kavdlneho filtra sa vieobecne povazuje za
bezpecnu. Miera umrtnosti v suvislosti s implantaciou je
uvadzand na urovni 0,12 %."2 Napriek tomu je pouzivanie
kavalneho filtra spojené s pocetnymi komplikaciami.

Podla fazy ,zivotného cyklu” filtra a typu filtra so zre-
telom na konstrukc¢né riesenie mézeme komplikacie v su-
vislosti s pouzitim kavalneho filtra rozdelit na tri zdkladné
skupiny: v€asné (periproceduralne) komplikacie, neskoré
komplikacie - suvisiace so zotrvanim filtra v dolnej dutej
zile a komplikacie suvisiace s extrahovanim filtra. Ten-
to ¢lanok sa zameriava len na vcasné a neskoré, nakolko
komplikacie v priebehu extrakcie filtra predstavuju sa-
mostatnu, mimoriadne zlozitu kapitolu.

1. Vcasné (periproceduralne) komplikacie

Vcasné komplikacie su identické pre extrahovatelné aj
trvalé filtre. Suvisia bezprostredne s implantac¢nou proce-
durou, avsak cast z nich méze mat vplyv na vyskyt niekto-
rych neskorych komplikacii, respektive staZzovat extrakciu
filtra. Do skupiny v¢asnych komplikacii zaradujeme: lokal-

ne komplikacie v mieste vpichu, netplné otvorenie filtra,
sklon filtra - tilt a iné komplikacie.

a) Lokalne komplikacie v mieste vpichu

Medzi najcastejsie lokadlne komplikacie patri krvacanie
z miesta vpichu s mierov vyskytu 6 az 15 %.3 Na zavedenie
filtra sa vyuziva hlboky Zilovy systém, a to vena jugularis
interna alebo vena femoralis communis. Preto, hoci je kr-
vacanie pomerne bezné, dé sa pri punkcii spravnej cievy
[ahko zastavit aplikovanim priameho tlaku, nakolko ide
o vendzne krvacanie. Avsak neumyselnd punkcia tepny
moze viest k vyznamnému krvacaniu a vytvoreniu artério-
venodznej fistuly.

Okrem krvacavych komplikacii mézeme do tejto skupi-
ny zaradit aj trombdzu miesta vpichu. V sucasnosti je jej
incidencia nizka.> Avsak na zaciatku 90. rokov sa pohybo-
vala na urovni 3-10 %.° Toto zniZenie sa pripisuje najma
technickému pokroku veducemu k zlep3eniu inStrumen-
taria a tym aj procedury implantacie kavalneho filtra.
Medzi raritné lokalne komplikacie patri infekcia.

b) Nelplné otvorenie filtra

Dizajn filtra, pouzity materidl na jeho vyrobu ako aj
chyby lekdra implantujuceho filter patria medzi najvyz-
namnejsie priciny nedplného otvorenia.

Filtre starsieho dizajnu, najma Greenfield filter (tita-
novy), boli ¢asto nachylné na neuplné otvorenie, a to az
v 71 %.”® Murphy a spol. vo svojej, uz davnejsie publiko-
vanej praci dokumentovali 6% mieru neuplného otvore-
nia v pripade pouzitia LGM filtra (Vena Tech, Evanston,
IL) vyrobeného z materidlu nazyvaného Phynox, co je
zliatina niklu, chromu a kobaltu.?

Redukciu vyskytu neuplného otvorenia filtra prinieslo
az vylepsenie dizajnu a zmena pouzitého materiadlu na vy-
robu. Vznikli tak filtre novej generacie, ktoré su vyrobené
z nitinolu (zliatina niklu a titdnu), nehrdzavejucej ocele
alebo zo zliatiny titanu. Ich pouzitie je spojené s nizSou
mierou neuplného otvorenia na urovni 0,4-0,5 %.%'° Aviak
neuplné otvorenie filtra moze postihnut aj filtre novej ge-
nerdcie. Medzi najcastejsie priciny patri trombdza v zavé-
dzadi (,sheath-e”), implantacia filtra v casti dolnej dutej
Zily s nespoznanou nastennou trombézou alebo aj implan-
taciou filtra na nesprdvnom mieste (napr. v iliakdlnych, re-
nalnych a mezenteridlnych vénach) — chyba implantéra.’®

Klinicky méze neuplné otvorenie filtra viest k vyrazné-
mu znizeniu ucinnosti filtra. Korbin a spol. vo svojej praci
preukazali, Ze nelplné otvorenie filtra moze viest k vac-
$im medzeram medzi konstrukénymi ¢astami filtra — ,no-
hami filtra”, ¢o zniZilo uc¢innost zachytenia embolu o viac
ako 80 % pre maly embolus." Cast pripadov netplného
otvorenia filtra je mozné zvladnut este pocas procedury
implantacie, a to manipulaciou pomocou katétra a vodia-
ceho drétu.'13

¢) Sklon filtra - tilt

Sklon filtra je najcastejsie definovany ako uhol, ktory
zviera dlha os filtra s dlhou osou dolnej dutej zily (obr.
2). Najcastejsie je merany v antero-posteridrnej projekcii.
Za optimalny sklon filtra sa povazuje uhol v rozmedzi 0
az 5°. So zvadiujucim sa uhlom sklonu sa zvysuje riziko
malfunkcie filtra ako aj riziko neskorych komplikacii.'#'>
Za velmi nepriaznivy sklon sa povazuje uhol vacsi ako 15°.
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15°, (E) tilt 35°.

V literature sa uvadza, Ze asi 33 % implantacii kavalne-
ho filtra je komplikovanych uhlom sklonu viac ako 5°, pri-
¢om vyznamnejsi sklon, t. j. 15-20°, sa vyskytuje priblizne
v 3-9 % pripadov.'® Sklon filtra ma niekolko nepriaznivych
klinickych désledkov. Uhol sklonu v rozmedzi 5 a 15° zvy3u-
je priblizne 2,4-ndsobne pravdepodobnost komplikovanej
extrakcie filtra. Sklon > 15° je asociovany so 7,9 az 33-krat
vyssou pravdepodobnostou komplikovanej extrakcie,
zéaroven tiez zvysuje pravdepodobnost penetracie kotvia-
cich elementov filtra. Okrem iného, teoretické experimen-
ty preukazali, Ze filter s nespravnym sklonom bol menej
ucinny pri zachytavani mensich embolov (in vitro studie).®

Wang a spol. vyuzili vypoctovu dynamiku tekutin s mo-
delom Carreau na simuldciu ne-newtonskych krvnych to-
kov a dokézali, ze zva¢sovanim uhla naklonenia filtra sa
zvyiduje aj velkost stagnacnej zény pri stene vény. Dalej
doslo k teoretickému zvyseniu Smykového napéatia. Oba
javy mézu viest k trombdze in situ.”

Klinicky sa zda, Zze zvyseny uhol naklonenia filtra kore-
luje so zvysenym vyskytom rekurentnej plticnej embdlie.

Takyto trend zaznamenali viaceré klinické studie, aj ked'

vysledky neboli Statisticky vyznamné.81°

Vyznamny sklon filtra je mozné vyriesit dvojako. Prva
moznost je okamzita extrakcia filtra — ihned po vypusteni
a zisteni chybného sklonu a nasledne dalsi pokus o opa-
tovnu implantéciu. Dalsou mozZnostou je repozicia filtra
vyzitim Specidlneho Sos katétra, ktorym je mozné Uspesne
reponovat az 96,4 % pripadov vyznamného sklonu filtra.?°

d) Iné komplikacie

Medzi dalSie komplikacie pocas implantacie kavalne-
ho filtra patri nespravne umiestnenie filtra a nespravna
orientdcia filtra. Jedna sa o velmi raritné komplikacie.
Nesprdvne umiestnenie sa rozumie implantacia filtra
mimo cielovej zony v infrarenalnej ¢asti dolnej dutej zily
za predpokladu, Ze je priechodnd. Nespravne umiestneny
filter je nutné extrahovat a nasledne spravne umiestnit
novy do cielovej zény. Nesprdvna orientacia filtra zna-
mena otocenie filtra okolo horizontalnej osi, teda ,hore
nohami”. Pricinou nespravnej orientacie filtra je chybna
volba filtra z hladiska vyrobcom predpisaného spoéso-
bu jeho implantacie, t.j. implantacia filtra urceného pre
transjugularny pristup transfemoralne a opacne. Opacne
orientovany filter musi byt extrahovany.?'

e) Neskoré komplikacie
Neskoré komplikacie vznikaju po implantacii kavalne-
ho filtra a suvisia so zotrvanim filtra v dolnej dute;j Zile.

Obr. 2 - Kavografia demonstrujuca rézny stuperi naklonenia filtra. (A) Tilt 2°, (B) tilt 5°, (C) tilt 9°, (D) tilt

o

Cas zotrvania je vyznamnym faktorom zvysujucim ich vy-
skyt, preto su trvalé filtre logicky nachylnejsie na vznik
neskorych komplikacii. V pripade extrahovatelnych filtrov
sa odporuca extrahovat filter ¢o najskér, ak pominie indi-
kacia k ich implantacii. FDA (The Food and Drug Admini-
stration) zdéraznuje potrebu extrakcie extrahovatelnych
filtrov v intervale 29 az 54 dni po implantacii, ked uz nie
su klinicky potrebné.

Medzi najvyznamnejSie neskoré komplikacie kaval-
nych filtrov zaradujeme: penetraciu, frakturu, migraciu
a trombozu filtra a dolnej dutej zily v suvislosti s implan-
tovanym filtrom.

f) Penetracia

Penetraciu charakterizujeme ako prienik nozi¢ky/no-
ziciek kavalneho filtra, teda kotviacich elementov, cez
stenu dolnej dutej zily do okolitych Struktur, t. j. do re-
troperitonedlneho priestoru (tuku, vaziva) (obr. 3), do
kosti — stavcov (obr. 4), do aorty a jej vetiev (obr. 5 a 6), do
svalov a do visceralnych orgdnov, napr. ¢riev, pankreasu.
V skutocnosti je kazda implantacia kavalneho filtra spre-
vadzana urcitou mierou penetrdcie, nakolko penetracia
kotviacich elementov kavalneho filtra do steny dolnej du-
tej Zily je nevyhnutna na udrzanie Ziaducej pozicie, a teda
prevencie migracie filtra.

Tento typ penetracie, pri ktorej kotviace elementy
filtra neprenikaju viac ako 3 mm za stenu dolnej dutej
zily, nazyvame limitovana.?% Za patologicku penetraciu

Obr. 3 - CT angiografické vysetrenie brusnych ciev - nasledne spra-
covany (post-processing) axialny rez. VySetrenie zobrazuje pene-
traciu kotviacich elementov kavélneho filtra do retroperitoneal-
neho priestoru a okolitych truktur. Cervena 3ipka oznacuje aortu,
modra dolnt dutu Zilu.
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Obr. 4 - CT angiografické vysetrenie brusnych ciev zobrazujtice pe-
netraciu kavalneho filtra do stavca. (A) Axialny rez, (B) sagitalny
rez. Cervené Sipky oznaéuju penetraciu kotviacich elementov filtra
(noziciek) do stavca.

Obr. 5 - CT angiografické vysetrenie brusnych ciev zobrazujtce pe-
netraciu kavalneho filtra do aorty a do retroperitonealneho pries-
toru pred aortou. (A) Axialny rez, (B) axialny, nasledne spracovany
(post-processing) rez. Cervené $ipky oznacuju miesto penetracie.

Obr. 6 - CT angiografické vysetrenie brusnych ciev zobrazujice
penetraciu kavalneho filtra do aorty. (A) Sagitalny, nasledne spra-
covany (post-processing) rez, (B) objemova rekonstrukcia (3D). Cer-
vené Sipky oznacuju miesto penetracie kotviacich elementov filtra
do aorty.

oznacujeme prienik kotviacich elementov filtra o viac ako
3 mm za stenu dolnej dutej zily do okolitého priestoru
a Struktur.?>? |de o relativne ¢astu komplikaciu s vysky-
tom 19 az 34 %, ktora je casto klinicky prehliadana. Pri-
blizne 19 % zo vsetkych penetrécii vykazuje prienik kot-
viacich elementov do okolitych Struktur.2? Mechanizmus
penetracie filtra nie je dostatocne objasneny, avsak ide
s velkou pravdepodobnostou o nevyhnutny désledok kot-
viaceho mechanizmu filtra. Robustny kotviaci mechaniz-
mus je dolezity na zabrdnenie migracie filtra s naslednou
embolizaciou, vradtane embolizacie do srdca a nevyhnu-
telnymi fatalnymi désledkami.?*-2¢

Geometria filtra, najméa koénicky tvarované filtre s vol-
nymi nozickami, radidlna sila vyvolana filtrom poésobiaca

na stenu dolnej dutej Zily, ostrost a tuhost noziciek filtra,
vyrazny sklon filtra (> 15°), maly priemer dolnej dutej Zily
a mechanické vlastnosti nativnej steny dolnej dutej zily
predstavuju najdoélezitejSie rizikové faktory penetracie
filtra.2¥ Geometriu filtra mozno v zasade charakterizo-
vat tvarom. Niektoré $tudie ukazali vieobecnu tendenciu
k vy$sej miere penetracie pre kénicky tvarované filtre.?®
Abdominalna trauma alebo fyzicky tlak na dolnu dutu
Zilu, kardio-respiracny pohyb a posturalne zmeny mézu
sposobit tlak na filter a su dalsimi faktormi, ktoré prispie-
vaju k penetracii.?

Klinické priznaky penetracie sa mozu lisit a zavisia od
anatomickych charakteristik penetracie, t. j. miesta, hlb-
ky a prislusnych struktur. Aviak prenikanie do susednych
organov a Struktur byva castejSie symptomatické a méze
byt sprevddzané bolestou chrbta/brucha, teplotou, sla-
bostou, nauzeou, zvracanim, nechutenstvom a chudnu-
tim, hnackou alebo zadpchou. K objektivnym priznakom
a komplikacidm penetracie mézeme zaradit melénu,
gastrointestindlne krvacanie, pankreatitidu, pseudocys-
tu pankreasu, pseudoaneuryzmu aorty, retroperitoneal-
ny hematém, duodeno-kavalnu fistulu, spodylodiscitidu,
sepsu, volvulus alebo obstrukciu ¢riev a v neposlednom
rade smrt.

Manazment penetracie filtra zavisi od symptémov, pri-
tomnosti klinickych indikacii pre filter, t. j. ¢i je filter este
klinicky indikovany, a od zavaznosti penetracie, t. j. dru-
hu postihnutych prilahlych organov a struktur.

Konzervativna lie¢ba, analgézia a sledovanie, méze
byt liecebnou moZnostou pre nekomplikované (iba izolo-
vany prienik cez stenu dolnej dutej Zily, bez postihnutia
okolitych orgdnov), Zivot neohrozujuce pripady.?

U asymptomatickych pacientov je potrebné zvazit
extrakciu filtra najma u pacientov s penetraciou do pri-
[ahlych organov/struktur. Je to dané tym, Ze penetracia
nie je stabilnd, ale ma tendenciu sa ¢asom zhor3ovat.3*-32
U symptomatickych pacientov by sa mala extrakcia filtra
vzdy zvazit.

Vo vseobecnosti mozno povedat, Zze extrakcia filtra by
sa mala zvazit vo vsetkych pripadoch penetracie bez oh-
[adu na symptémy, ked indikacia pre kavalny filter skondi.
MobzZe byt realizovana endovaskularne alebo chirurgicky.

Endovaskularna extrakcia je vzdy moznostou volby
u extrahovatelnych filtrov. Ide o pomerne rutinny vykon
s vysokou uUspesnostou. Viaceré Studie dokazuju vysoku
Uspesnost a nizku mieru komplikacii i v pripade penetré-
cie do aorty®303 3 tenkého creva.**

Chirurgicka revizia a extrakcia moéze byt indikovana
najma u symptomatickych pacientov s komplexnym orgé-
novym/strukturalnym poranenim, po zlyhani endovasku-
larnej extrakcie a tiez u pacientov s trvalymi, neextraho-
vatelnymi filtrami.?3

g) Fraktura

Zlomenie filtra je definované ako strata Strukturdlnej
integrity, ¢o vedie k fragmentacii, migracii a potencional-
nej embolizacii fragmentu (obr. 7)."3¢ V databdze MAU-
DE (Manufacturer and User Facility Device Experience) je
zlomenie filtra najcastejSou komplikdciou spojenou s ex-
trahovatelnymi filtrami s asi 24% podielom na vsetkych
hlasenych komplikacidch. Pre porovnanie zlomenie per-
manentného filtra predstavuje asi 7,5 % vsetkych kom-
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plikacii."3® Skuto¢na miera fraktur filtra sa vSak znac¢ne lisi
a podla réznych autorov variruje medzi 0 % az 21%.3%4°

Frakturu filtra mézeme rozdelit na akutnu a chronic-
ka. Akdatna vznikd silnym, priamym tupym poranenim
alebo nahlym zvysenim intra-abdominalneho tlaku, pri-
¢om filtre nekdnického tvaru su nachylnejsie na akutne
zlomenie.®

Chronicka fraktura filtra vznikd na podklade cyklické-
ho, dynamického zataZenia veduceho k unave materialu
a Unavovému lomu. TotiZzto pocas srdcového cyklu a dy-
chania podlieha dolna duta Zila cyklickej expanzii a kolap-
su, teda zmendm v priemere lumenu, ¢o vystavuje filter
opakovanému radidlnemu mechanickému namahaniu.

So zretelom na vysdie uvedenu skutocnost je nutné
dodat, Ze novsia generacia extrahovatelnych filtrov je
subtilnejsia v porovnani so starSou generaciou trvalych
filtrov, a preto tento ,tensi” dizajn pravdepodobne robi
filtre nachylnej$imi na mechanické pretazenie a nasled-
nu frakturu.?®3” Chronicka fraktura je typickejsia pre ko-
nické filtre.?®

Na mieru vyskytu fraktury filtra vplyva geometria
(tvar), vyznamny sklon filtra (tilt), ktory tiez neadekvat-
ne zvySuje mechanické namdhanie kotviacich elementov
a Cas zotrvania v dolnej dutej Zile.

Fraktura filtra je proporciondlna ¢asu zotrvania filtra
v dolnej dutej Zile, nakolko dIhsi ¢as povedie ku kumu-
lacii mechanického zatazenia, ¢o povedie k unave kovu
a zlomeniu filtra.**3° Napriklad Vijay a spol. vo svojej praci
nezaznamenali Ziadnu frakturu extrahovatelného filtra
pred 61. driom. Avsak po 1 az 2 rokoch od implantacie
bola miera fraktury 8,2 % a po 3 rokoch az 30,8 %.**

Z klinického hladiska zlomené filtre maju znizenu ucin-
nost v prevencii plticnej embdlie pre redukciu filtracnej
ucinnosti. Navyse oddelené fragmenty filtra mézu poten-
cialne embolizovat a sposobit fatalne komplikacie.

Manazment pacienta s frakturou filtra je naro¢ny a vy-
Zaduje si prisne individudlne posudenie pripad od pripa-
du. Musi sa zhodnotit typ filtra, lokalizacia fragmentu,
klinické prejavy pripadnej migracie a embolizacie, a pre-
trvavanie indikacie filtra.

Lokalizacia fragmentu filtra je klt¢ovad v manazmente
fraktury filtra a ma byt determinovand vyuzitim priere-
zového zobrazovania (cross sectional imaging), napriklad
CT. Fragment filtra méze byt podla lokalizacie charakte-
rizovany ako lokalny, intrakardialny a intrapulmonainy.3¢

Lokalny fragment ostava lokalizovany v blizkosti
hlavnej casti filtra a moze byt intra- alebo extravasku-
larny (obr. 7). Intravaskularny fragment je lokalizovany
v lumene dolnej dutej zily, pricom je zachyteny v stene
dolnej dutej zily a ¢asto fixovany organizovanou fibroz-
nou jazvou. Existuje aj typ lokdlneho intravaskuldrneho
fragmentu, ktory je tzv. parcidlny s [limenom dolnej dutej
Zily, t.j. jedna cast je lokalizovand intraluminélne a dru-
hé cast penetruje do okolitych struktur. Extravaskuldrny
fragment nekomunikuje s limenom dolnej dutej Zily.?®

Intrakardialny fragment je najzavaznejSou komplika-
ciou fraktury filtra. Ide o fragment filtra, ktory embolizo-
val do srdcovych dutin a velkych ciev, kde ostava zachyte-
ny. Fragment filtra méze poskodit endokard, penetrovat
do myokardu alebo kompletne perforovat stenu srdco-
vych dutin.

Obr. 7 - CT angiografické vy3etrenie - frontalny rez. Cervena Sipka
ukazuje lokalny, extravaskularny fragment filtra. Modra sipka uka-
zuje rezidualny, zlomeny a vyznamne deformovany kavalny filter,
navyse aj s perforaciou kotviacich elementov filtra cez stenu dolne;j
dutej Zily do retroperitonedlneho priestoru.

Intrapulmondlny fragment je vo vieobecnosti najme-
nej zavazny, Casto asymptomaticky s najslabsou indika-
ciou k invazivnej liecbe — extrakcii. Fragment je lokalizo-
vany hlboko v plicnom parenchyme.

Symptomy fraktury filtra zavisia od lokalizacie fragmen-
tu. Lokalny intravaskularny fragment nema symptémy.

Lokdlny, parcidlne intravaskuldrny a lokalny extra-
vaskularny fragment sa prejavuje velmi podobne ako
penetrovany filter, symptémy zavisia od penetrovaného
organu. Symptémy intrapulmondlneho fragmentu su
raritné, charakteru pleurdlneho syndrému. Najvyznam-
nejsie symptémy su typické pre intrakardidlny fragment
a mézu zahrnat bolest na hrudniku, arytmie, hemoperi-
kard pri perforacii steny srdcovych dutin a potenciondlne
aj smrt. 4142

Manazment pacienta s frakturou filtra je narocny,
predstavuje do urcitej miery hlavolam, nakolko neexistu-
je jednoznacny konsenzus. Spésob liecby by tak mal byt
posudzovany od pripadu k pripadu, pricom sa musia zoh-
[adnit symptémy pacienta a lokalizacia fragmentu. V ur-
Citych pripadoch, najma u asymptomatickych pacientov
je mozny aj konzervativny postup, sledovanie pacienta
klinicky aj zobrazovacimi metédami aspon 1x ro¢ne.3643

Avsak vzhladom na riziko spojené s embolizaciou in-
travaskularneho fragmentu filtra z dolnej dutej zily do
srdcovych dutin, zlyhanie filtra¢nej schopnosti (teda
stratu zakladnej funkcie), moznu dalsiu frakturu ¢i iné
mechanické komplikacie, ako aj psychosocialny faktor —
strach pacienta sa preferuje extrakcia aj u asymptomatic-
kych pacientov. U symptomatickych pacientov sa preferu-
je extrakcia.

Extrakcia pozostdva z dvoch faz: extrakcia tela zlome-
ného filtra a extrakcia fragmentu. Extrakcia tela zlome-
ného filtra sa moéze realizovat endovaskularne, nakolko
viaceré prace dokumentovali 100% UspeSnost.#-4¢

Takato extrakcia je komplexnd, vyzaduje si pouzitie
$pecidlnych pomdcok ako napriklad endobronchidlnych
kliesti, laserovej ablacie alebo pomocou slucky, respekti-
ve ich kombindacie. Extrakcia fragmentu zavisi predovset-
kym na symptémoch a lokalizacii. Lokdlny, kompletne
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Obr. 8 - CT angiografické vysetrenie - axialny rez. Cervena sipka
ukazuje migraciu kavalneho filtra intrakardidlne, do dutiny pravej
predsiene.

intravaskularny fragment je mozné extrahovat najcas-
tejSie endobronchidlnymi klieStami, popripade sluckou
s 90-100% uspesnostou.®** Manazment lokalneho, par-
cidlne intravaskularneho fragmentu je identicky ako pe-
netracia kavalneho filtra do okolitych Struktur. Lokalny
extravaskularny fragment je endovakuldrne nedosiahnu-
telny. Ak je asymptomaticky, méze sa observovat.** V pri-
pade symptémov a penetrdcie do viscerdlnych orgdnov
je nutna chirurgicka revizia. Intrapulmonalny fragment je
zvadsa asymptomaticky, stabilny, ma najslabsiu indikaciu
k invazivnej extrakcii, a moze sa teda len sledovat,* aj
ked sa v literature udava miera Uspesnej extrakcie intra-
pulmondlneho fragmentu asi 71 %.4®

Manazment intrakardialneho fragmentu je najkontro-
verznej$i a najzlozitejsi. Vyzaduje si multiodborovu spo-
lupracu, do ktorej okrem intervenéného lekara musi byt
prizvany aj kardiochirurg. V literature sa vsak uvadzaju
pripady uspesnej komplexnej endovaskularnej extrakcie
intrakardidlneho fragmentu z pravej komory alebo pluc-
nice vyuzitim slucky alebo kliesti na biopsiu myokardu.4647

h) Migracia

Migracia filtra je obzvlast znepokojujucou komplika-
ciou a je definovana ako posun filtra o viac ako 2 cm z p6-
vodnej polohy (obr. 8). Miera migrdcie sa pohybuje od 0
do 11,8 %.3"%849 MoZe nastat v désledku predoslej fraktu-
ry filtra — kotviaceho elementu.

Medzi dalsie rizikové faktory patri nespravne dimen-
zovanie, to znamend implantaciu prilis malého filtra
vzhladom na rozmer dolnej dutej Zily majucu za dosle-
dok nedostatocné ukotvenie filtra do steny dolnej dutej
zily. Je potrebné mat na zreteli, Ze priemer dolnej dutej
Zily sa méze vyrazne zmenit s dychacim cyklom. Dalej sa
moze dramaticky zmenit v urcitej klinickej situacii, na-
priklad u pacienta s deficitom intravaskuldrneho objemu
sa priemer zmen3uje a u pacienta so srdcovym zlyhanim
alebo pri Valsalvovom manévri sa priemer dolnej dutej
Zily zvaciuje." Material, z ktorého je filter vyrobeny, méze
tiez prispiet k migrdcii filtra. Napriklad niektoré extraho-
vatelné filtre su vyrabané z nitinolu, ktory je poddajnejsi,
¢o umoznuje zlozZit filter do zavadzaca s mensim kalib-
rom, inStrumentdrium je teda subtilnejSie, poddajnejsie,
znizuje riziko komplikdcii v mieste vpichu. Avsak v po-
rovnani s tvrd$imi zliatinami, ako je titan, nehrdzavejuca
ocel, vyvijaju kotviace elementy filtrov z nitinolu mensiu

radidlnu silu proti stene cievy, ¢o zvysuje riziko migra-
cie.’® V literature je popisana aj iatrogénna migracia fil-
tra v dosledku zachytenia filtra vodicom alebo katétrom,
napriklad pocas elektrofyziologického vysetrenia srdca
alebo pri zavedeni centralneho venézneho katétra cez
femoralny pristup.®’

Podla rozsahu migracie filtra méZeme rozoznat rézne
anatomické oblasti migracie od prostej migracie kranial-
ne z infrarenalnej ¢asti dolnej dutej zily do suprarendlnej
az po migrdaciu filtra do pravej predsiene (obr. 8), trikuspi-
délnej chlopne, pravej komory alebo plucnice.>

Symptémy migracie su znacne réznorodé a mézu va-
rirovat od asymptomatickej migrdcie az po asystomiu
a smrt. Minimdlna migrdcia méze zostat asymptomaticka.
Migracia kranidlne z infrarenalnej lokalizacie do suprare-
nalnej lokalizacie moze viest k silnym bolestiam v oblasti
driekovej chrbtice.>

Hypotenzia, synkopa a/alebo dyspnoe mézu spreva-
dzat migraciu filtra do pravej komory alebo pravej pred-
siene. Migracia filtra do oblasti trikuspidalnej chlopne
moze byt sprevadzana srdcovymi arytmiami.>?

Manazment asymptomatickej migracie zostava nejasny
a kontroverzny. V pripade symptémov je indikovana ex-
trakcia filtra. T4 moéZe byt realizovana chirurgicky - kar-
diochirurgom alebo endovaskuldrne — predovsetkym u pa-
cientov vysokorizikovych k operacii pre komorbidity.>?

i) Trombéza filtra a dolnej dutej Zily v suvislosti
s implantovanym filtrom

Kavalny filter je navrhnuty tak, aby zachovéval dobry
prietok cez dolnu dutu zilu a minimalne ovplyvrioval lo-
kalne reologické podmienky. Napriek tomu predstavuje
trombogénne cudzie teleso v dolnej dutej Zile, ktoré moze
iniciovat trombogenézu in situ s naslednou tvorbou trom-
bu v oblasti filtra a dolnej dutej Zily. Trombodza filtra je viak
v skutocnosti omnoho castejsie spdsobena uUspesnym za-
chytenim zrazeniny ako tvorbou trombu ,,de novo in situ”.

Incidencia znacne variruje v studiach a zavisi na type
filtra z hladiska geometrie a konstrukéného riesenia.

Filtre cylindrického a dazdnikovitého tvaru maju naj-
vyssiu mieru trombdzy.® Extrahovatelné filtre su asoci-

Obr. 9 - Kavografia demonstrujica réznu zadvaznost trombozy
kavalneho filtra a dolnej dutej zily. (A) Minimalna trombdza filt-
ra v oblasti vrcholu filtra, (B) rozsiahlejsia trombéza zaberajuca
takmer cely objem filtra, (C) masivna trombdza celej dolnej dutej
Zily s prechodom na iliakalne vény.
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ované asi s 0,6 az 8% a trvalé s 1,6 aZz 33% mierou
trombodzy.5456-59

Rozsah trombodzy filtra je variabilny a zahriiuje situ-
acie od malého nevyznamného trombu az po kompletnu
okluziu dolnej dutej Zily (obr. 9), ktord sa méze vyskytnut
az u 2 % pripadov.®’ Z ¢asového hladiska méZze prebiehat
akutne alebo chronicky. Umerne velkosti trombu, zavaz-
nosti okluzie dolnej dutej Zily a rychlosti vzniku trombu
variruje aj klinicky obraz, ktory moéze prebiehat asymp-
tomaticky alebo symptomaticky, akutne alebo chronicky.

Asymptomaticka trombéza

V literature sa uvadza, Ze viac ako 98 % pacientov je
asymptomatickych®6' a trombus je diagnostikovany néa-
hodne, napriklad CT angiografickym vysetrenim realizo-
vanym z uplne iného dévodu alebo angiografickym vy-
setrenim — kavogramom pred samotnou extrakciou filtra.
KedZe je trombus asymptomaticky, méze byt v case dia-
gnodzy akutny alebo chronicky.

U pacienta s asymptomatickou trombdzou filtra/dolne;j
dutej Zily by mala byt, ak je to mozné, ordinovana antiko-
agulacna liecba za ucelom prevencie extenzie a progresie
trombdzy s naslednym kompletnym uzaverom dolnej du-
tej Zily veducim az k zivot ohrozujucej situacii (vid' symp-
tomatickd trombdza). Podavanie antikoagulacnej liecby
u pacientov s extrahovatelnym filtrom je zvycajne mozné,
pretoze interval absolutnej kontraindikacie antikoagu-
lacnej liecby je spravidla kratky.

U pacientov s implantovanym trvalym filtrom to méze
byt problematické. Napriek tomu je vzdy nutné dokladne
zvazit rizikd a prinosy ordinacie antikoagulacnej liecby
u takéhoto pacienta.®?%

Trombus vo filtri nema len hemodynamické doésledky,
ale moéze stazit extrakciu extrahovatelného filtra, res-
pektive méze viest k plucnej embdlii pocas extrakcie. Za
medznu hodnotu velkosti trombu, pri ktorej stupa riziko
komplikovanej extrakcie alebo embdlie pri extrakcii, sa
povazuje trombus o velkosti asi 25 % z objemu filtra.®5
Ak objem trombu vo filtri prekro¢i tito hodnotu, potom
sa ma extrakcia postponovat, ordinovat antikoagulacna
liecba na 6 tyzdriov a nésledne zopakovat zobrazenie
trombu (bud CT angiografia, alebo pred-extrakény ka-
vogram). Ak sa potvrdi regresia trombu, respektive stabi-
lita v polohe a objeme, pricom pretrvava indikacia k ex-
trakcii, potom sa moze pristupit k extrakcii.s6*

Symptomaticka trombéza - akutna

Medzi symptémy signifikantnej akutnej trombodzy filtra
a dolnej dutej zily mézeme zaradit bolest dolnej Casti chrbta,
sedacej oblasti alebo dolnych koncatin sprevadzanu symet-
rickym opuchom dolnych koncatin a brusnej steny. Navyse,
ak dojde k extenzii trombu kranidlne, méze dojst k obme-
dzeniu venézneho navratu z obliciek alebo pecene, ¢o moze
mat za nasledok oblickové alebo hepatalne zlyhanie.®>%

Pri propagacii trombdzy z dolnej dutej zily na iliakdlne
vény a nizdie etdze hlbokého Zilového systému dolnych
koncatin sa méze rozvinut phlegmasia coerulea dolens,
ktora ma vysoku, az 40% umrtnost.®’

Zakladom lie¢by je podobne ako v pripade asympto-
matickej trombdézy antikoagulacna liecba za predpokla-
du, Ze je mozna.

Nakolko u pacienta so symptomatickou trombézou fil-
tra/dolnej dutej Zily hrozia zavazné komplikacie a nésled-
ky, je potrebné antikoagulacnu liecbu rozsirit o techniky
priamo odstraniujuce trombus. Chirurgickd trombektémia
sa realizuje raritne, pretoze bola nahradena endovasku-
larnymi technikami.

Tradi¢ne, trombdza dolnej dutej zily v beznej populé-
cii je lietend endovaskularne, t. j. katétrovo — riadenou
trombolyzou, ktord viak méze mat u pacientov s kaval-
nym filtrom katastrofalne krvacavé komplikacie vzhla-
dom na rizikovost tejto populacie pacientov.

Sucasné endovakularne techniky na odstranenie trom-
bu su preto zaloZzené na mechanickom odstraneni trombu,
bez pouZitia rizikového trombolytika. VyuZzivaju sa rézne
metddy mechanickej trombektémie, napriklad aspiracia
(Indigo System alebo AngioVac) — trombus sa odstranuje
stabilnym odsavanim cez aspiracny katéter s velkym lume-
nom alebo recirkula¢nd mechanicka trombektomia (reoly-
tickd), pri ktorej sa trombus odstrariuje in situ s pouzitim
zariadeni generujiceho hydrodynamicky vir, ktorym sa
trombus zachyti a rozdrvi na mikroskopické fragmenty po-
sobenim vysokych strihovych sil (AngioJet).6061.63

Symptomaticka trombéza - chronicka

Medzi klinicky najzavaznejsie formy chronickej sympto-
matickej trombdzy patri chronicka iliako-kavalna ob-
strukcia, ktora vedie k rozvoju postrombotického syndré-
mu. Najcastejsie sa prejavuje bolestou dolnych koncatin
a edémom, avsak moézu sa rozvinut vietky symptémy
a znaky pokrocilych stadii chronickej vendznej insuficien-
Cie.65’68

Je preukazané, Ze rekanalizacia chronickej okluzie ve-
die k zmierneniu morbidity pacientov asociovanej s post-
trombotickym syndrémom. Rekanalizacia sa realizuje en-
dovakuldrne a uplatriuju sa dve moznosti. Prvd moznost
rekanalizacie predpoklada ponechanie filtra in situ a pre-
krytie filtra stentom. Uzdver sa najprv predilatuje balé-
nom, ¢o vedie k jeho zmliazdeniu, a v druhom kroku sa
implantuje stent.

Studie ukazali, Ze sa jedna o bezpednu a Uspe$nu me-
t6du,5% aj ked' existuju teoretické komplikacie. KedZe
filter ostava in situ, stent sa nemusi kompletne otvorit, ¢o
zhorsuje priechodnost, alebo méze dojst k frakture filtra
a penetracii.® Druhou mozZnostou je najprv filter extra-
hovat - ak to je mozné, a potom rekanalizovat uzaver
implantaciou stentu podobne ako v prvom pripade. Oba
vykony je mozné realizovat v jednom sedeni.%7°

Po rekanalizacii sa vyzaduje antitrombotickd liec-
ba na prevenciu re-uzdveru, najcastejSie kombindcia
antiagregacnej a antikoagula¢nej liecby. Aviak na jej
konkrétnu formu nie je jednoznac¢ny konsenzus. Anti-
agregacna lie¢ba nasleduje odporucania tykajuce sa im-
plantacie stentu do arteridlneho rieciska, i ked sa jedna
o Zilovy systém. Pociato¢nd faza antikoagulacnej liecby
je zvycajne vo forme LMWH s naslednym prechodom na
DOAK alebo warfarin.” Dlzka antikoagula¢nej lie¢by nie
je jasna, dlhodoba?
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Komplikacie kavalnych filtrov

Zaver

Kazdy medicinsky vykon prinasa aj komplikacie, pricom
ich vyskytu nie je mozné Uplne zabranit. Cielom zdravot-
nikov by malo byt zniZenie ich vyskytu. V pripade kaval-
nych filtrov je to mozné docielit najma spravnou indika-
ciou filtra, ¢im sa znizi miera neopodstatnenej implanta-
cie filtra a tym padom aj miera komplikacii. Zaroven je
nutné poznat komplikacie a mysliet na ne ako v priebehu
implantacie, tak aj po implantacii.

Prehlasenie autorov o moznom stretu zaujmov
Autori prehlasuju, Ze nemaju konflikt zaujmu.

Financovanie
Na pripravu tohto ¢lanku neboli pouzité finan¢né pros-
triedky od tretich stran.

Prehlasenie autorov o etickych aspektoch publikacie
Studia je v sulade s principmi Helsinskej deklaracie a usmer-
neni pre spravnu klinicku prax.
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INFORMACE O CLANKU SOUHRN

No¢ni hypertenze je vyznamnym rizikovym faktorem pro mortalitu i morbiditu z kardiovaskuldrnich pficin.
K jeji diagnostice je potfeba pouZzit 24hodinové méreni krevniho tlaku (AMTK). Vysledky vysetfeni vsak
mohou byt zkresleny u pacient( s nespavosti, habitualnim kratkym spankem ¢i jinymi poruchami spanku.
U téchto pacientt je mozné zachytit falesné vysoké hodnoty krevniho tlaku v no¢nim intervalu. Pfitom
|écba samotnych poruch spanku by mohla hodnoty no¢niho tlaku upravit, a tim zabranit nepfimérené in-
tenzivni 16¢bé vysokého krevniho tlaku. Clanek shrnuje aktualni poznatky o vlivu kvality spanku na pfesnost
diagnostiky pomoci AMTK. Soucasné prezentujeme studii ,Jak diagnostikovat pravou no¢ni hypertenzi?”,
ktera bude tento klinicky problém analyzovat.
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ABSTRACT

Nocturnal hypertension is a significant risk factor for cardiovascular mortality and morbidity. Its determina-
tion requires the use of 24-hour blood pressure monitoring (ABPM). However, the examination results can
be less reliable in patients with insomnia, habitual short sleep or other sleep disorders. In these patients, it is
possible to detect falsely high values of blood pressure in the night interval. At the same time, the treatment
of sleep disorders itself could adjust the nighttime values of blood pressure and thus prevent unreasonably
intensive treatment of high blood pressure. The article summarizes current knowledge about the effect of
sleep quality on the accuracy of diagnosis using ABMP. At the same time, we present the study “How to
diagnose true nocturnal hypertension?”, which will analyze this clinical problem.

Keywords:

ABPM

False positivity
Nocturnal hypertension
Sleep quality

vana nocni hypertenze, kdy dochazi k paradoxnimu vze-

Uvod a definice pojmii

Arteridlni hypertenze (HN) je jednim z nejvyznamnéjsich ri-
zikovych faktort morbidity i mortality z kardiovaskularnich
pricin. V diagnostice HN zUstava zlatym standardem 24ho-
dinové ambulantni méreni krevniho tlaku (AMTK), které
pomUze odhalit zejména maskovanou a no¢ni hypertenzi.
Maskovana hypertenze je definovdna jako normotenze
pfi vysetfeni v ambulanci |ékafe pri soucasné vysokych
primérnych hodnotach denniho (a)nebo noc¢niho tlaku.
Specifickym pfipadem maskované hypertenze je izolo-

stupu krevniho tlaku. Obdobny prognosticky vyznam ma
také absence fyziologického noc¢niho poklesu krevniho
tlaku (TK). No¢ni hypertenze je spojena se signifikantnim
rizikem vzniku kardiovaskularnich komplikaci, a tak vy-
razné zhorsSuje progndzu pacientd. V pfipadé, ze pacient
opravdu trpi nocni hypertenzi, je potfeba jednoznacné es-
kalovat jeho antihypertenzni terapii. RozliSovat mezi sku-
tecnou nocni hypertenzi a narusenim kvality spanku muze
byt v nékterych situacich slozZité. Dosud neni zcela jasné,
nakolik méreni pomoci AMTK narusuje kvalitu spanku
a zda toto naruseni mUze vést k narlstu fale$né poziti-
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AMTK a spanek

vity diagnostiky no¢ni hypertenze. Tato prace predklada
aktualni poznatky ohledné AMTK a jeho vlivu na kvali-
tu spanku. Soucasné je nasim cilem predstavit studii ,,Jak
diagnostikovat pravou noc¢ni hypertenzi?” I. interni klini-
ky kardiologické a Kliniky plicnich nemoci a tuberkulézy
FN Olomoug, ktera se timto klinickym problémem zabyva.

Data z dostupnych studii

Studii, které by hodnotily kvalitu spanku pfi méreni TK
pomoci AMTK, je prekvapivé malo. Po vyhledani kli¢o-
vych pojm0 jako ,sleep quality” a ,ABPM" a ,insomnia”
a ,ABPM" dostaneme pouze 19 vysledkd (databdze Pub-
Med a Scopus). Nasledujici text shrnuje zavéry relevant-
nich studii.

Nwankwo a spol." studovali vliv tfi rznych zafizeni urce-
nych pro AMTK (Welch Allyn Mobil-O-Graph, Sun Tech Clas-
sic Oscar2 a Spacelabs 90227). VSechna zafizeni méfi TK po-
moci pazni manzety. Studie uzavira, Ze u vSech pfistroju byl
srovnatelny pocet spravné provedenych méreni (priblizné
70 %) a ze kvalita méreni krevniho tlaku nebyla negativné
ovlivnéna kvalitou spanku vysetfovanych osob. Nizka kvalita
spanku a nespavost oviem samy o sobé TK zvy3uji.

Borel a spol.? prokdzali, Ze diabetici s kratkym spankem
(kratSim nez 6,5 hodiny) maji vyrazné vyssi procento noc¢-
ni hypertenze. Soucasné taktéz maji signifikantné horsi
kompenzaci diabetu (mérenou pomoci koncentrace gly-
kovaného hemoglobinu).

Sekizuka a spol.? prokdzali, Ze dokonce i v populaci pa-
cientl s nelécenou obstrukéni spankovou apnoe, kde je
no¢ni hypertenze velmi ¢astym fenoménem, se na no¢ni
hypertenzi mdze podilet i nespavost. Insomnie by pfitom
mohla byt farmakologicky i nefarmakologicky ovlivnéna
samostatné, coz by mohlo vést ke snizeni miry vyskytu
no¢ni hypertenze. Obdobné zavéry pfinesla i metaanaly-
za kolektivu autord pod vedenim Cuspidiho.*

Zajimavé vysledky nabidla studie Sherwooda a spol.,*
v niz byla hodnocena nespavost mérenych osob a jeji vliv
na méreni TK pomoci AMTK. Kolektiv autord uzavira, ze
Spatna kvalita spanku zvySuje pravdépodobnost vyskytu
nocni hypertenze. Ke zhodnoceni kvality spanku byla
pouZita kombinace Pittsburského indexu kvality spanku
(Pittsburgh Sleep Quality Index, PSQI) a zapéstni aktigra-
fie. Prekvapivé AMTK nezhorsoval signifikantné kvalitu
spanku, ale pacienti s dlouhodobou insomnii vnimali toto
vySetfeni jako vice obtéZujici nez pacienti bez nespavosti.
V caste€ném rozporu s témito zavéry byly vysledky stu-
die autorl Gaffey a spol.,’ kde AMTK vedl ke fragmen-
taci spanku u viech jedinct. Ovsem i zde bylo naruseni
spanku vyraznéjsi u pacientt s dlouhodobé snizenou kva-
litou spanku, pricemz citlivéjsi na rusivy efekt AMTK se
jevily Zeny. Opét se ale potvrdily zavéry, Ze pacienti s nizsi
kvalitou spanku maji vyssi vyskyt nocni hypertenze.

Pro rozsitené vyhledavani literarnich zdrojd je v sou-
casnosti mozné vyuzit také podpory nékterého z dostup-
nych nastroji umélé inteligence (artificial intelligence,
Al). Zde jsme s vyuzitim ndstroje Perplexity Al a zadani
promptu: ,How ABPM influences sleep quality” ziskali
pristup k dal$im zdrojdm, které i se sekundarnimi zdroji
prindseji dalsi podstatné poznatky v oblasti studia vlivu
AMTK na kvalitu spanku. Oproti jiz tradicné ziskanym

zdrojlm, které se shoduji i s ndlezy ziskanymi pomoci
Perplexity Al, je mozné zminit také komentaf od auto-
rd Tomitani a spol.,” ktery prinasi jednak prehled studii
zabyvajicich se vlivem AMTK na kvalitu spanku a jednak
poskytuje vycet moznych pfistupt ke snizeni nepfijem-
nych pocitl pfi méfeni pomoci AMTK. Tomitani uvadi, Zze
existuji dva hlavni problémy spojené s narusenim spanku
pomoci AMTK, a sice:

e nepresné méreni krevniho tlaku v duasledku pro-
buzeni nebo spankové deprivace pacienta, kdy je
namérena vyssi nez obvykla hodnota krevniho tlaku;

e snizeni adherence pacientl k opakovanému méreni
krevniho tlaku.

Pro presné a spolehlivé hodnoceni no¢niho krevniho tla-

ku je snizeni ruseni spanku zplsobného AMTK nezbytné.

Prvni problém adresuji Verdecchio a spol.,® ktefi ve své
studii hodnoti vnimanou kvalitu spanku béhem vysetreni
AMTK u 2 934 nelécenych hypertonika. Ukazalo se, Ze no¢-
ni krevni tlak se zvysil, pficemz jeho prognosticky vyznam
se snizil u subjektd s delsi nez dvouhodinovou spankovou
deprivaci zpUsobenou nafouknutim manzety AMTK. Tato
zjisténi naznacuji, Ze ruseni spanku a nizsi nez obvykla kva-
lita spanku mohou vést k podcenéni kardiovaskularniho
rizika, nebo naopak k falesné pozitivité méreni.

Druhy problém zmiriuji ve své prehledové praci Asaya-
ma a spol.® Jedinci, ktefi zazili snizenou kvalitu spanku bé-
hem no¢niho méreni krevniho tlaku, nemuseji byt nasled-
né ochotni opakovat nocni méreni krevniho tlaku. Vliv
na kvalitu spanku je obvykle pfisuzovan jeho narusenim
pfi nafukovani manzety. Ve studiich kombinujicich poly-
somnografii nebo elektroencefalografii provadénou bé-
hem AMTK se ukazuje, Ze nafukovani manzety zpusobuje
zvySeny vyskyt probouzecich reakci a mikroprobuzeni,
jak uvadéji také napr. Dimsdale a spol.'® Davies a spol."
uvedli, Ze zvySeny pocet mikroprobuzeni zpUsobeny
AMTK béhem spanku trvd 8-16 s. Samotnd procedura
zpusobuje drobny, ale vyznamny pokles faze hlubokého
spanku a zvyseni frekvence no¢niho buzeni, jak uvadéji
napf. Degaute a spol.'? Alessi a spol.” uvadéji, ze 35,1 %
pacientd mélo abnormalni kvalitu spanku v den nasazeni
AMTK. Mezi dalsi nezadouci ucinky AMTK patfi bolest,
podrazdéni kGze véetné ekchymdzy horni paze a naruse-
ni aktivit, jak popisuji Beltman a spol." Jimi provedené
dotaznikové hodnoceni kvality spanku ukazalo, Zze 61 %
pacientd podstupujicich vysetfeni s vyuzitim AMTK uved-
lo mensi naruseni spanku, 14 % mélo Spatny spanek a 2 %
z nich vlbec nespala. Celych 95 % pacientd, ktefi nespali
sami, navic uvadi, Zze AMTK narusilo i spanek jejich part-
nera, jak zjistili Mallion a spol."™

Vzhledem k vySe uvedenym nezddoucim ucinkim
spojenym s vyuzivanim AMTK je nutné uvaZovat o rlz-
nych strategiich jejich mitigace. Jak uvadéji Tomitani
a spol.,” mezi zakladni mitigacni strategie patfi:

e Redukce poctu nocnich méreni tlaku.

e VVyuziti zdravotnickych prostfedkd vyznacujicich se
mensi mirou diskomfortu, omezeni pacienta a nizsi
urovni generovaného hluku.

Prvni uvedeny postup jednoduse pocitd s tim, Ze mensi
pocet nafouknuti manzety povede k mensi mife naruseni
spanku. Avsak Ize ocekavat, Ze mensi pocet méreni po-
vede také ke snizeni pfesnosti méreni no¢ni hypertenze.
Studie IDACO autort Yang a spol.’® provedend na 4 277
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participantech vsak dochdzi k zavéru, ze postacuji tfi az
Ctyfi méfeninoc¢niho tlaku vedouci k Uspésnému stanoveni
stfedni hodnoty nocniho tlaku, kterd je ekvivalentni
k hodnoté ziskané ze standardniho rozsahu méreni. Za
zminku stoji uvést také studie, které se zabyvaly vhodnou
metodou samplovani vzorkd nocniho krevniho tlaku,'
jinymi slovy nejvhodnéjsimi ¢asy pro provedeni nocnich
méreni. Ti vyuzili data ze dvou studii, a sice Jackson Heart
(N = 621) a Coronary Artery Risk Development in Young
Adults (N = 458), a na né nasledné pouzili 74 rGznych
strategii samplovani dat vyuZivajicich dvé az ctyfi méreni
krevniho tlaku. Pomoci statistické analyzy (Cohenovo ka-
ppa) dochdazeji k zavéram:

e Méreni krevniho tlaku dvé, tfi a Ctyfi hodiny po usnuti
dosahlo hodnoty kappa 0,81 (95% interval spolehli-
vosti [Cl]: 0,78-0,85).

* Nejvyssi kappa byla dosazena méfenim krevniho
tlaku v prvni, druhé, ¢tvrté a paté hodiné po usnuti:
0,84 (95% CI: 0,81-0,87).

Z vyse uvedeného vyplyvd, ze méreni krevniho tlaku
trikrat nebo ctyfikrat béhem spanku mudze mit vysokou
miru shody v porovndni s tradi¢nim pristupem AMTK.

Na zdkladé poznatkl vychdzejicich z uZivatelské zku-
Senosti a experimentl tykajicich se vhodné strategie vzor-
kovani méreni prichazi OMRON s pfistrojem HEM-9601T,
dodavanym pod obchodnim ndzvem OMRON NightView.
Klinické studie tohoto zafizeni prokazuji jeho ucinnost
jak v laboratornim,' tak v domacim prostiedi.” Zafize-
ni OMRON NightView je na rozdil od tradi¢nich pfistrojd
zapéstni, a nikoli pazni. Imai a spol.?° ukazuji, Ze naruseni
spanku je u téchto zafizeni o zhruba 50 % niZsi.

Vzhledem k vySe uvedenym poznatkim hodlame
v predstavené studii vyuzit pravé zdravotnického prostred-
ku OMRON NightView, ktery predstavuje zapéstni tlako-
mér doplnény o Bluetooth komunikacni rozhrani spojujici
tlakomér s doprovodnou aplikaci (OMRON Connect) a pro-
vadéjici automatické méreni no¢niho tlaku ve dvé hodiny
rano, ve Ctyfi hodiny rdno a ctyfi hodiny po aktivaci no¢ni-
ho méreni. OMRON NightView rovnéz omezuje pacienty
mensim hlukem nez jiné pfistroje tohoto typu nebo zarize-
ni AMTK a celkové predstavuje unikatni pristroj v této ka-
tegorii. Za zminku pro porovnani stoji také OMRON Heart-
Guide,?" pfi¢emz se jedna o prvni chytré hodinky vybavené
klasickym manzetovym mérenim tlaku, nicméné zatim bez
moznosti automatického noc¢niho méfeni. Do budoucna
Ize ocekavat, ze trendem bude vyuzivani chytrych zarize-
ni a vyuzivani pfistupu bezmanzetového méreni krevniho
tlaku,? které prinese pacientim maximalni moznou miru
komfortu. Lze ocekavat, Ze s uvedenim téchto technolo-
gii na trh bude mozné monitorovat tlak v zasadé 24/7 po
dobu 365 dni v roce, do té miry, pokud budou jejich uziva-
telé ochotni spat s chytrymi hodinkami ¢i ndramky, coz jiz
nyni celd fada zejména profesiondlnich, ale také amatér-
skych sportovct ochotna je.

Cile a usporadani studie

Cile studie:

1. Zjistit miru naruseni kvality spanku u pacientld
s no¢ni hypertenzi samotnym méfenim TK pomoci
rlznych zafizeni uré¢enych k AMTK.

2. Sekundarnim cilem je ur¢it, zda nové (méné rusivé)
metody jsou efektivnéjsi pfi odhalovani pacientu
s pravou no¢ni hypertenzi a zda jsou pouzitelné pro
Ceské pacienty.

Do studie budou zarazeni pacienti odeslani do Centra
pro lé¢bu hypertenze I. interni kliniky Fakultni nemocnice
Olomouc léceni pro arterialni hypertenzi. Budou nabira-
ni postupné a randomizovani podle rodného cisla. Jako
vylucovaci kritérium bude slouzit pfitomnost poruchy dy-
chani ve spanku (pomoci domaci respiracni polygrafie).
Studie bude mit nitrosubjektové experimentdlni uspora-
déani, kde bude pacientdm nejprve mérena kvalita spanku
pomoci grafu Geneactiv. Soucasné budou pacienti vypl-
fovat pro tento ucel navrzeny dotaznik (PSQI + nami vy-
tvoreny dotaznik kvality spanku).

Planujeme rekrutovat celkem 30 probandd, plan mére-
ni krevniho tlaku je néasledovny:

1. Méfeni bazalni kvality spanku pomoci aktigrafu —

prvni den méfeni (24 hodin).

Posléze bude u kazdého pacienta nasledovat randomi-
zace do dvou ramen (A a B). V rameni A bude druhy den
provedeno méreni dle bodu 2 a treti den probéhne méreni
podle bodu 3. Rameno B bude mit druhy den méreni dle
bodu 3 a tfeti den méreni podle bodu 2. Randomizace je zde
dulezita kvuli vylou¢eni mozného vlivu jiného typu pfistroje
s potencialné mensim/vétsim narusenim kvality spanku.

2. Méreni krevniho tlaku pomoci Spacelab Healthcare

24 hodin + soucasné méreni kvality spanku aktigrafem.

3. Méfeni krevniho tlaku pomoci OMRON NightView +

soucasné méreni kvality spanku aktigrafem.

Po vsech tfech nocich budou pfistroje navraceny ke sta-
Zeni a analyze dat.

Zavér

Spanek tvofi pfiblizné jednu tfetinu naseho Zivota. Jeho
kvalita ma zasadni vyznam pro nase denni fungovani, ale
i zdravi. Vliv kvality spanku na vysi krevniho tlaku je nepo-
piratelny. U pacientl s nespavosti byl opakované proka-
zan vyssi vyskyt nocni hypertenze, jejich optimalni 1écba by
ale méla byt zamérena pravé na Iécbu nespavosti.?? Timto
komplexnim pfistupem lze zlepsit kompenzaci jejich TK
a nejspise i snizit miru kardiovaskularnich rizik. Méfreni TK
metodou AMTK je nyni velmi dostupné a Siroce pouzivané
- neni viak jisté, zda nemuze jeho Siroké pouziti v urcitych
pripadech nadhodnocovat prevalenci no¢ni hypertenze.
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Riziko onemocnéni koronarnich tepen nejen u dospélych, ale i u déti predevsim souvisi s rizikovymi faktory,
které vedou k akceleraci aterosklerdzy. Mezi tyto faktory se tradi¢né fadi hypercholesterolemie, obezita,
diabetes mellitus, hypertenze a koureni. Dalsi méné znamou rizikovou skupinou pro koronarni onemocnéni
jsou jedinci se srde¢nimi, cévnimi ¢i dalSimi chronickymi onemocnénimi. Jedna se predevsim o chronické one-
mocnéni ledvin, chronickd zanétlivda onemocnéni, malignity, nékteré vrozené vady srdce, vrozené ¢i ziskané
anomalie koronarnich tepen, véetné stavi po intervencich na koronarnich tepnach, Kawasakiho nemoc, pfi-
padné koronarni vaskulopatie stépu po transplantaci srdce. Tato onemocnéni museji proto byt zohlednéna
pfi stratifikaci kardiovaskularniho rizika a u déti s uvedenymi onemocnénimi by mél byt prah pro zahajeni
lé¢by tradi¢nich kardiovaskularnich rizikovych faktord nizsi. Clanek vychazi z nedévno publikovanych dopo-
ruceni American Heart Association. Jeho smyslem je upozornit nejen na tradi¢ni kardiovaskularni rizikové
faktory, ale také pravé na asociaci nékterych chronickych onemocnéni s akceleraci aterosklerotického posti-
Zeni koronarnich tepen a zaroven nabidnout doporuceni ke stratifikaci a snizeni tohoto rizika jiz od détstvi.

© 2024, CKS.

ABSTRACT

Coronary artery disease risk not only in adults but also in children is predominantly related to risk factors
associated with atherosclerosis. These traditional cardiovascular risk factors include hypercholesterolaemia,
obesity, diabetes mellitus, hypertension and smoking. Another high risk group for coronary artery disease
are individuals with cardiac, vascular or other chronic diseases. These include chronic kidney diseases, chronic
inflammatory diseases, malignancies, certain congenital heart defects, inborn or acquired coronary anomali-
es including interventions on coronary arteries, Kawasaki disease and cardiac allograft vasculopathy in heart
transplant recipients. The presence of these chronic conditions should modify the risk assessment and de-
crease the threshold for initiation of treatment of traditional cardiovascular risk factors in this subpopulation.
The presented review is based on the recently published scientific statement from the American Heart Asso-
ciation. Its aim is to increase awareness of traditional cardiovascular risk factors in children as well as of the
association of certain chronic conditions with accelerated atherosclerosis of coronary arteries. It also offers
recommendations for the assessment and reduction of coronary artery disease risk already from childhood.
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Uvod

Korondrni nemoc je nejc¢asté;jsi pficinou morbidity a mor-
tality dospélych.! Nejcastéjsi, ale nikoli vyhradni pricinou
koronarni nemoci je ateroskleréza. Prestoze jsou klinické
projevy aterosklerézy u déti velmi vzacné, sekéni nélezy
odhalily znamky subklinické aterosklerézy uz u dvoule-
tych déti. Rozsah aterosklerotickych zmén koreloval s vy-
skytem tradic¢nich kardiovaskuldrnich rizikovych faktoru
(RF).2 Navic bylo prokazano, ze pfitomnost téchto tradic-
nich RF v détstvi (obezita, hypertenze, hypercholestero-
lemie, hypertriglyceridemie a koureni) skute¢né zvySuje
riziko koronarnich pfihod pred 60. rokem véku.? Proto je
nutné tyto rizikové faktory detekovat a Iécit uz v détstvi.

Pohled na etiopatogenezi aterosklerézy se v posled-
nich letech zménil. Hlavni roli v patogenezi aterosklerézy
hraje aktivace prozanétlivych procest rdznymi RF.*® Na-
priklad nadmérné mnozstvi tukové tkané u osob s obe-
zitou vede k tvorbé prozanétlivych cytokin.” Tento
prozanétlivy stav indukuje inzulinovou rezistenci® a je
charakterizovany aterogennim lipidovym profilem se zvy-
Senou koncentraci cholesterolu v lipoproteinech o nizké
hustoté (LDL cholesterolu, LDL-C) a triglyceridd a snize-
nou koncentraci cholesterolu v lipoproteinech o vysoké
hustoté (HDL cholesterolu, HDL-C), coz dale potencuje
kardiovaskularni riziko.® Zaroveri zde plati i obracend
zavislost, kdy hypercholesterolemie, a to predevsim cas-
tice LDL-C, pronikaji do cévni stény a indukuji zanétlivou
odpovéd's poskozenim cévniho endotelu. Jednim z méné
zndmych kardiovaskuldrnich RF je i stfevni dysbidza, ktera
vede ke zvysené permeabilité stfevni stény, vstupu bakte-

Tabulka 1 - Rozdéleni zékladnich onemocnéni dle miry

kardiovaskularniho rizika

Kategorie Onemocnéni

KV rizika

Vysoké Homozygotni FH, DM1T, DM2T, terminalni
selhani ledvin, Kawasakiho nemoc s perzistujicimi
aneurysmaty, vaskulopatie po transplantaci
organu, transplantace kmenovych bunék

Stredni Heterozygotni FH, tézky stupen obezity,
hypertenze, koarktace aorty, aortélni stendza,
elevace Lp(a), preterminalni selhani ledvin,
radioterapie hrudniku

Zvysené Obezita, inzulinova rezistence s komorbiditami

(dyslipidemie, PCOS, NAFLD), chronicka zanétliva
onemocnéni (JIA, SLE, IBD), hypertroficka
kardiomyopatie, vykony na koronarnich tepnach,
Kawasakiho nemoc s regresi aneurysmat, syndrom
bilého plasté

DM1T - diabetes mellitus 1. typu; DM2T - diabetes mellitus 2. typu;
FH - familiarni hypercholesterolemie; IBD - idiopatické stfevni za-
néty (inflammatory bowel diseases); JDM - juvenilni dermatomyo-
sitida; JIA - juvenilni idiopatickd artritida; KV - kardiovaskularni;
Lp(a) - lipoprotein(a); NAFLD - nealkoholicka steatdza jater (non-
-alcoholic fatty liver disease); PCOS - syndrom polycystickych ovarii
(polycystic ovary syndrom); SLE - systémovy lupus erythematodes.
Definice: termindlni selhani ledvin - rendlni selhani vyzadujici dia-
lyzu nebo transplantaci ledvin, glomerularni filtrace (GFR)

<10 ml/min/1,73 m2.

Preterminalni renalni selhani — GFR 10-60 ml/min/1,73 m2.
Upraveno podle citace ™.

rii do obéhu, aktivaci imunitniho systému a prostrednic-
tvim takto navozené prozanétlivé odpovédi se podili na
aterogenezi.”

Mezi tradi¢ni kardiovaskularni RF u déti a adolescentt
patfi stejné jako u dospélych predevsim hypercholeste-
rolemie (familidrni hypercholesterolemie, FH), obezita,
hypertenze, diabetes mellitus (DM) a koufeni. Riziko ko-
rondrni nemoci v budoucnu vsak zvysuji i dalsi chronicka
onemocnéni, kterd mohou vést k tradi¢nim RF a poskozo-
vat korondrni tepny akceleraci aterosklerézy, anebo puU-
sobi jinymi mechanismy. Jednd se o chronickd onemocné-
ni ledvin (CKD), chronicka zanétliva onemocnéni dalSich
orgdnl, onkologickd onemocnéni a jejich Ié¢bu a vroze-
né nebo ziskané anomalie koronarnich tepen. Tabulka 1
uvadi rozdéleni onemocnéni do kategorii na zakladé miry
rizika rozvoje predcasné koronarni nemoci." Toto rozdé-
leni je prvnim krokem ve stratifikaci kardiovaskuldrniho
rizika u déti. Odhadovany a/nebo ocekdvany vyskyt jed-
notlivych tradi¢nich RF a chronickych onemocnéni asocio-
vanych se zvySenym kardiovaskularnim rizikem v popula-
ci déti v Ceské republice (CR) je prezentovan v tabulce 2
(dle citaci %2°).

Tradicni rizikové faktory
pro predcasnou aterosklerozu

Familiarni hypercholesterolemie
Hypercholesterolemie patfi mezi nejdulezitéjsi preventa-
bilni RF aterosklerézy. Zde se zaméfujeme na monogenni
formu hypercholesterolemie, familidrni hypercholestero-
lemii. Jedna se o autozomalné dominantni onemocnéni,
které vede ke snizené schopnosti jater vychytavat vysoce
aterogenni LDL castice. FH je nejcastéji zpUsobena pato-
gennimi variantami v genu pro LDL receptor (LDLR) na
hepatocytech. Patogenni varianty v jinych genech, napf.
pro apolipoprotein B (APOB) a proprotein konvertazu
subtilisin/kexin typu 9 (PCSK9) jsou zodpovédné za mini-
malni pocet pfipad’.®® V klinické praxi je pro stanoveni
diagndézy FH u déti stézejni pozitivni rodinnd anamnéza,
koncentrace LDL cholesterolu v krvi a molekuldrnégene-
tickd analyza. Sérova koncentrace LDL-C by se méla pro
stanoveni diagndzy testovat dvakrat v odstupu tfi mé-
sic(. Zaroven by mély byt vylouceny sekundarni pficiny
hypercholesterolemie, jako je hypotyre6za, nefroticky
syndrom, onemocnéni jater, mentalni anorexie a uziva-
ni nékterych 1ékd (napf. hormonalni antikoncepce, kor-
tikoidd). Diagnostickd kritéria FH u déti shrnuje tabulka
3.3 Diagnosticky postup véetné indikace k analyze DNA
zobrazuje obrazek 1 (upraveno dle citace 3').

Screening FH

V CR je na zakladé vyhlasky Ministerstva zdravotnictvi
CR ¢&. 70/2012 Sb. zaveden selektivni screening FH v péti
letech u déti s pozitivni rodinnou anamnézou pro pred-
¢asna kardiovaskularni onemocnéni (KVO) nebo hyper-
cholesterolemii. Z tabulky 2 je viak zjevné, Ze vice nez
80 % déti s FH zUstava neodhaleno. FH je obecné vyraz-
né poddiagnostikovana ve vétsiné zemi svéta, v mnoha
z nich je odhaleno dokonce jen < 1 % ocekavaného poctu
pfipadu.'’? Ve Spojenych statech americkych je v rodinach
s prfedcasnou ischemickou chorobou srdecni (ICHS) dopo-
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( Vysokd koncentrace cholesterolu u ditéte ) ( Vysokd koncentrace cholesterolu u dospélého )

LDL-C > 4 mmol/I:

e Screening od 5 let

» Casny AKS u rodice
e Kaskadovy screening

Kritéria k vySetfeni rodice:
* Symptomy

e Casny AKS u pfibuzného
e Kaskadovy screening

Y Y

— Rodic s patogenni mutaci pro FH [—
Ano Ne
Genetické vysetieni Opakovani - Uprava Zivotospravy a opakovani
a LDL-C ditéte LDL-C R LDL-C, pokud > 3 mmol/l
A
Y Ne
Prokazana mutace Ne LDL-C > 5 mmoll Ne | LDL-C>4 mmol/l a ¢asny AKS ¢i
pro FH u ditéte o | vysoka koncentrace LDL-C u rodi¢e
Ano | Ano Ano
LDL-C N | Vysoce pravdépodobnd |
a 12 mésict DIEGTe7) - diagnéza FH b
A +
Ne LDL-C Ano . -
> 3,5 mmol/l ” Terapie -

Obr. 1 - Diagnosticky postup pro familiarni hypercholesterolemii. AKS - akutni koronarni syndrom; FH — familiarni hypercholesterolemie;
LDL-C - cholesterol v lipoproteinech o nizké hustoté.

Tabulka 2 - Odhadovany vyskyt onemocnéni asociovanych se zvysenym kardiovaskularnim rizikem u déti v Ceské republice a jejich

ocekavany vyskyt dle mezinarodnich dat

Onemocnéni Vyskyt CR Ocekavany vyskyt: mezinarodni/evropska data
Heterozygotni FH 1:1400° 1:250"

Ocekavany pocet v CR pFiblizné 8 000™
Homozygotni FH Jednotlivci 1:1000 000"

Obezita ve véku 5-17 let Chlapci: 6-24 % (nejvyssi prevalence v 11 letech)

Divky: 5-15 % (nejvyssi prevalence v 11 letech)

Chlapci: 7,4 %"
Divky: 7,6 %'
Tézky stupen obezity
ve véku 5-17 let

Chlapci: 0,9-7 % (nejvyssi prevalence v 9 letech)'
Divky: 0,4-3,3 % (nejvyssi prevalence v 7 letech)™

DM1T
DM2T

Hypertenze

Terminalni selhani ledvin
CKD

Chronicka zanétlivd onemocnéni
(JIA, JDM, SLE, IBD)

Stav po radioterapii hrudniku
Stav po transplantaci srdce
Koarktace

Aortalni stendza

Pfiblizné 4 800"
PFiblizné 80™

Pfiblizné 80 000

45+
Pfiblizné 5008
Pfiblizné 5 000%

730/rok®

2058

35-40/100 000 porod?*
48/100 000 porodu?’

Déti 0-19 let: 215/100 000"
Odhadovany absolutni pocet: 4 450

Déti 10-19 let: 67/100 000"
Odhadovany absolutni pocet: 1 400

Déti 6 let: 4 %"
Déti 19 let: 3 %"
Déti 14 let: 8 %"

36/1 000 000®
29-96/1 000 000"

JIA 100/100 000%°

SLE 2-26/100 000?'

JDM 4/100 0002

IBD 31-75/100 000%

Ocekévany pocet v CR pFiblizné 3 100™

0,05-0,1/100 000/rok®
41/100 000 porodu?
40/100 000 porodu®

Pokracovani na dalsi strané
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Tabulka 2 - Odhadovany vyskyt onemocnéni asociovanych se zvy$enym kardiovaskularnim rizikem u déti v Ceské republice

a jejich ocekavany vyskyt dle mezinarodnich dat (Dokonceni)
Vyskyt CR
Priblizné 65088

Onemocnéni

Stav po vykonu na korondrnich
tepnach

Kawasakiho nemoc bez ohleduna  Priblizné 4005
pritomnost koronarnich aneurysmat

Ocekavany vyskyt: mezinarodni/evropska data

Incidence u déti < 5 let: 4,5/100 000%

DM - diabetes mellitus; FH — familidrni hypercholesterolemie; IBD - idiopatické stfevni zanéty (inflammatory bowel diseases); JDM - ju-
venilni dermatomyositida; JIA - juvenilni idiopaticka artritida; Lp(a) - lipoprotein(a); NAFLD - nealkoholicka steatdza jater (non-alcoholic
fatty liver disease); PCOS - syndrom polycystickych ovarii (polycystic ovary syndrom); SLE — systémovy lupus erythematodes.

Definice: terminalni selhdni ledvin - rendini selhani vyZadujici dialyzu nebo transplantaci ledvin, glomerularni filtrace (GFR) < 10 ml/min/1,73 m2.

Preterminalni renalni selhani — GFR 10-60 ml/min/1,73 m2.
Obezita — BMI > 2 standardni odchylky (SD)

Tézky stupen obezity - BMI >3 SD

Zdroje:

* Udaj z projektu MedPed (Make early diagnosis — prevent early deaths, konference Lazeristvi 2022 v Blansku).
" Celkovy pocet déti (0-18 let) v Ceské republice ¢inil (k 31. 12. 2018) 2 068 307 (Cesky statisticky Ufad). Z tohoto poc¢tu a prevalence

FH 1: 250 je odvozen odhadovany absolutni pocet déti s FH v CR.

**Udaj z registru European Society for Paediatric Nephrology z roku 2019 https://espn-reg.org/files/AR2019.pdf.

SUZIS - jedna se o pocet déti, které mély v roce 2021 vykazanou danou diagnézu jako hlavni nebo vedlejsi.

55 Udaj z databaze Détského kardiocentra FN Motol (vykony na koronarnich arteriich zahrnovaly arterialni switche, operace podle Rosse,
reimplantace koronérnich arterii, plastiky korondrnich arterii, bypassy, katetriza¢ni uzdvéry koronarnich pistéli, korondrni stent).

Tabulka 3 - Diagnosticka kritéria familiarni

hypercholesterolemie u déti
Patogenni varianta v LDLR Potvrzena FH

LDL-C > 5 mmol/l dvakrat v odstupu
3 mésicll pres dietni opatreni

Velmi pravdépodobna FH

LDL-C > 4 mmol/l a predcasna
ICHS u 1 z rodicl (ve véku < 55 let
u muzl a < 65 let u Zen) a/nebo
hypercholesterolemie u 1 z rodich

Velmi pravdépodobna FH

LDL-C > 3,5 mmol/l a geneticky Podezreni na FH

potvrzena FH u 1 z rodicl

FH — familiarni hypercholesterolemie; ICHS — ischemickd choroba
srdecni; LDL-C - cholesterol v lipoproteinech o nizké hustoté; LDLR
- receptor pro lipoprotein s nizkou hustotou (low density lipopro-
tein receptor). Upraveno podle citace *.

ruceno vysetreni lipidogramu jiz od dvou let véku. Scree-
ning FH spolu s vySetfenim sérové koncentrace lipopro-
teinu(a) (Lp(a)) je také indikovan u déti rodi¢l zemrelych
na predcasnou ICHS.3' U rodicud predcasné zemfrelych na
ICHS (u muzl zemfelych do 40 let a Zen do 50 let véku)
je zaroveri indikovana post mortem geneticka analyza na
FH.32 Ve snaze o zvy$eni zachytu FH a redukci mortality
z kardiovaskularnich pFi¢in v CR probiha od roku 2021
pilotni projekt, ktery testuje celoplosny novorozenecky
screening FH z pupecnikové krve.®

Lécba

Délka expozice zvysenym koncentracim LDL-C v krvi pfi-
mo koreluje s rizikem predcasné aterosklerézy, a podtr-
huje tak dUlezitost ¢asné |écby. Pro ilustraci Ize uvést, Ze
kumulativni zatéZze LDL-C 160 mmol/I (hodnoty dostatec-
né pro rozvoj ICHS)**3 je u ¢lovéka bez FH dosaZzeno v 55
letech. Pro jedince s heterozygotni FH je bez adekvatni
lécby stejné hodnoty dosazeno jiz ve 35 letech. Pfi zaha-

jeni adekvatni terapie ve véku 18 let se kumulativni hod-
noty dosahuje ve 48 letech a pfi zahdjeni 1é¢by ve véku 10
let v 53 letech.™

Lécba déti s potvrzenou heterozygotni FH by méla zahr-
novat adekvatni fyzickou aktivitu, stravu se snizenym obsa-
hem nasycenych tukd a s bohatym zastoupenim vlakniny,
nekurdcké prostiedi a casnou farmakoterapii statiny, jak je
uvedeno v tabulce 4 (dle citaci '%'36-%%) 3 v tabulce 5.""3"6
U déti se k farmakoterapii pfistupuje ve véku od Sesti do
deseti let. Statiny inhibuji 3-hydroxy-3-metylglutaryl koen-
zym A reduktdzu, a tim blokuji syntézu cholesterolu v j&-
trech. Rosuvastatin je v Evropé povolen pro déti od 3esti
let. Lé¢ba simvastatinem, lovastatinem, atorvastatinem,
pravastatinem a fluvastatinem je schvalena od deseti let.
U zavaznych pfipadl FH je nékdy nutné zahajit farmako-
terapii i dfive.®? Bezpecnost pouziti statint u déti byla ové-
fena nékolika studiemi.®* Ani po deseti letech 1écby nebyl
prokazan rozdil v incidenci hepatopatie, renalni dysfunkce
Ci diabetu u déti na terapii ve srovnani s jejich sourozenci
bez lé¢by. U zadného z Iécenych déti nedoslo k vzestupu
kreatinkinazy na vice nez desetinasobek normy.%*

Lécba by méla byt zahdjena nejnizsi doporucenou dav-
kou a postupné navysena dle odpovédi a snasenlivosti.
Cilem |écby je 50% redukce koncentrace LDL-C pro déti
mladsi deseti let a déti s dalSimi RF véetné elevace Lp(a),
pro déti ve véku deseti let a starsi je cilem koncentrace
LDL-C < 3,5 mmol/l. Pfed zahdjenim |écby se doporucuje
vysetfit jaterni transamindzy, kreatinkindzu a kreatinin
v krvi. Kontrola jaternich transamindz se doporucuje kaz-
dé tfi mésice v pripadé preexistujici hepatopatie nebo
Castéji pri vzestupu hodnot nad trojnasobek normy. Kon-
trola kreatinkinazy je indikovana v pripadé klinického po-
dezfeni na rabdomyolyzu (bolesti svalt, tmavd moc¢ atd.).
U déti s obezitou nebo u déti s poruchou glukézového
metabolismu, které jsou na vyssich davkach statind, na-
vic jednou za 3est mésicd monitorujeme glykemii nala¢no
a glykovany hemoglobin. Déle je vhodna monitorace té-
lesné vysky, hmotnosti a celkového somatického vyvoje
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Tabulka 4 - Doporucené postupy pro zdravou Zivotospravu u déti

Nevhodné Vhodné

Prdmyslové zpracované potra-  Kvalitni vyvazena, primyslové nezpracovana strava

viny Ovoce a zelenina pétkrat denné

Nedostatek ovoce a zeleniny Celozrnné tmavé pecivo

Bilé/sladké pecivo Ryby, dribez, libové cervené maso; vldknina 19-38 g/den v zavislosti na véku, tzn.

Tucné maso ceredlie/celozrnné produkty 3-6 porci/den®
Orechy

10s6ss Slazené napoje®'->3 Cista neperliva voda
Strava'®=® Energetické napoje Dal3i neslazené napoje (napf. ¢aj)

Ovocné dzusy*

Vynechavani snidané* Pravidelna konzumace snidané

Solené pochutiny Max. pfijem soli:

Vék < 12 mésicl: < 1 g/den®
Vék > 12 mésicl: < 3,8 g/den®

Nedostatek pohybu* 3-5 let: fyzickd aktivita v pribéhu celého dne
Nadmérny konzum médii Od 6 let: 60 min stredni az vysoce intezivni zatéze denné*-4%57
Pohybova (televize, pocita¢, mobil)* Pouziti \{ideoher s nutnosti pohybu mozné, prokéazano jako efektivni v redukci BMI*-42
aktivita S t'[n?: CA s
Do 18 mésicli Zadna média
2-5 let: max. 1 h denné
Od 6 let: kromé skolnich povinnosti max. 2 h/den34>
L Pasivni* Z4dn4 expozice koufeni véetné e-cigaret
Koureni
Aktivni Ukoncit aktivni koureni
Spéanek Nepravidelny spankovy rezim Celkova doba spanku:
Hlucné prostredi® 5-13 let: 9-11 h

14-17 let: 8-10 h*
Spankova hygiena: konzistentni doba usinani a vstavani, 2 h pred usnutim
bez expozice modrému svétlu

BMI - index télesné hmotnosti; DHA - kyselina dokosahexaenovd; e-cigareta — elektronickd cigareta; EPA - kyselina eikosapentaenova;
LDL-C - cholesterol v lipoproteinech o nizké hustoté.
Vysvétlivky: screen time — cas straveny pred obrazovkou

Tabulka 5 - Doporuceni pro snizeni modifikovatelnych rizikovych faktort u déti se zakladnim onemocnénim zvysuijicim riziko aterosklerézy

Intervence dle stratifikace rizika pro aterosklerézu

Rizikovy faktor Vysoké riziko Stredni riziko Zvysené riziko
Zvyseny
(90.-95. percentil nebo Zména Zivotospravy
120/70-130/80 mm Hg)
o Hypertenze 1. stupné Zména Zivotospravy
= (95.-95. percentil + 12 torr Farmakoterapie, pokud zména Farmakoterapie, pokud
E nebo Zéroven farmakoterapie Zivotospravy po dobu 1 mésice  zména Zivotospravy po dobu
g 130/80-140/90 mm Hg) bez efektu 3 mésicti bez efektu
Hypertenze 2. stupné Zména zivotospravy
(> 95. percentil + 12 torrli . . .
nebo > 150/90 mm Hg) Zaroven farmakoteraple
Cil < 90. percentil nebo < 130/80 mm Hg (cokoliv z toho je nizsi)
Zména zivotospravy pfi LDL-C  Zména zivotospravy pfi LDL-C
Zména Zivotospravy > 4,14 mmol/l po dobu > 4,14 mmol/l po dobu
Q Zvyseny 3 mésicu 6 mésicu
) Zéroven statiny pfi
=) . P .
LDL-C > 3,36 mmol/ Statiny, pokud zména Zivotospravy bez efektu
Cil LDL-C < 2,6 mmol/l LDL-C < 3,4 mmol/l

Pokracovani na dalsi strané
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Tabulka 5 - Doporuceni pro snizeni modifikovatelnych rizikovych faktor u déti se zakladnim onemocnénim zvysuijicim riziko aterosklerézy

(Dokonceni)

Intervence dle stratifikace rizika pro aterosklerézu

Rizikovy faktor Vysoké riziko
> 4,52 mmol/Il
nebo Zaroven fenofibraty
2 > 1,69 mmol/| a 4 g/den omega-3 EPA
a non-HDL-C > 3,75 mmol/I| a DHA
Cil
Glykemie nala¢no i N
° > 5,6 mmol/I Odeslat na endokrinologii
= nebo glykovany k vySetfeni a zvazeni
% Hb > 5,7 %/39 mmol/mol metforminu, pokud zména
5 (po vylougeni DM) Zivotospravy po dobu
1 mésice bez efektu

Cil
P BMI > 97. percentil Zaroven zvazeni
g farmakoterapie (liraglutid
o schvaleny pro déti od 12 let)

Cil

Stfedni riziko Zvysené riziko

Zména zivotospravy
Fenofibraty a 4 g/den
omega-3 EPA a DHA, pokud

zména Zivotospravy po dobu
3 mésicl bez efektu

Fenofibraty a 4 g/den
omega-3 EPA a DHA, pokud
zména Zivotospravy po dobu

6 mésicl bez efektu

TG < 1,69 mmol/l a non-HDL-C < 3,75 mmol/I

Zména Zzivotniho stylu

Odeslat na endokrinologii
k vysetreni a zvazeni
metforminu, pokud zména
Zivotospravy po dobu
3 mésicd bez efektu

Odeslat na endokrinologii
k vySetfeni a zvazeni
metforminu, pokud zména
Zivotospravy po dobu 6 mésict
bez efektu

Glykemie nala¢no < 5,6 mmol/l, glykovany Hb < 5,7 %/39 mmol/mol

Zména zivotospravy

Zvazeni farmakoterapie,
pokud zména Zivotospravy po
dobu 3 mésicli bez efektu

BMI < 97. percentil

Zvazeni farmakoterapie,
pokud zména Zivotospravy po
dobu 6 mésict bez efektu

BMI - index télesné hmotnosti; DHA - kyselina dokosahexaenové; EPA —

kyselina eikosapentaenova; Hb — hemoglobin; HDL-C - cholesterol

v lipoproteinech o vysoké hustoté; LDL-C - cholesterol v lipoproteinech o nizké hustoté; TG - triglyceridy. Upraveno podle citace ™.

ditéte. U déti s chronickym onemocnénim ledvin je nutné
volit takové statiny, které se nevylucuji moci, napf. ator-
vastatin nebo simvastatin. Déle je tfeba sledovat mozné
interakce s jinymi Iéky (napf. makrolidy). K dosazeni ci-
lovych koncentraci LDL-C je nékdy zapotiebi kombinace
s ezetimibem, ktery je v Evropé povolen od deseti let a je
velmi dobre tolerovany.?' Statiny jsou kontraindikovany
v téhotenstvi, proto je nenasazujeme u mladych Zen pla-
nujicich téhotenstvi.

Homozygotni FH je charakterizovana koncentraci LDL-
-C > 10 mmol/l a vznikem xantelasmat v détském véku.
Lécba homozygotni FH patfi do specializovanych center
a musi byt zahajena v okamziku stanoveni diagnézy.
Zahrnuje kombinaci statind a ezetimibu a pfi LDL-C > 8
mmol/l i lipoproteinovou aferézu. Pfi nedostatecném
efektu (LDL-C > 3 mmol/l) jsou ke zvazeni nové Iéky, napfr.
lomitapid a mipomersen. Oba snizuji tvorbu lipoprotei-
nl obsahujicich apoB v jatrech a jsou povoleny od 18 let.
Dalsi mozZnosti je ovlivnéni angiopoetinu podobného pro-
teinu 3 (ANGPTL3), ktery se podili na lipido-lipoproteino-
vém metabolismu, monoklonalni protilatkou evinacuma-
bem, jez je ve Spojenych statech americkych povolena pro
déti od péti let. Pokud neni dostupna aferéza ani nové
léky, mUze byt nezbytnd transplantace jater.®

Lipoprotein(a)

Lp(a) je lipoprotein obsahujici apolipoprotein B-100 a je
nezavislym rizikovym faktorem pro predcasnou atero-
sklerézu. U pacientl s hypercholesterolemii kardiovasku-
larni riziko vyznamné potencuje.®® Dokonce i u déti s FH
bylo prokazano, Ze zvy$ena koncentrace Lp(a) pfispiva
k progresi tloustky intimy-medie karotid (carotid intima
media thickness, cIMT), a tedy k casné ateroskleréze.®”

Lp(a) je slozen z LDL cholesterolu a apolipoproteinu(a),
ktery se strukturou podobd plazminogenu a mize po-
tencovat trombogenezi, ¢imz ddle zvysuje riziko koronar-
nich pfihod. Vzhledem k tomu, Ze se jedna o geneticky
podminénou dyslipidemii, maji postizeni pacienti zvysené
koncentrace od raného détstvi. Hodnot jako u dospélych
dosahuji déti kolem druhého roku véku.

Proto néktefi autofi navrhuji zavedeni celoplosného
screeningu Lp(a) jiz u déti.® V soucasné dobé je vysetieni
Lp(a) doporuceno u vsech dospélych jedincl minimalné
jednou za Zivot, v détském véku jen u jedincUl s rizikovou
anamnézou ¢i potvrzenou FH.5%70

Etablovand farmakologickd |é¢ba FH a zména Zivoto-
sprdvy se pro snizeni koncentrace Lp(a) neosvédcila. Ob-
rovskou nadéji ale predstavuji nové léky zaloZzené na in-
terferenci s mRNA. Jedna se o anti-sense oligonukleotidy
(ASO) a malé interferujici ribonukleové kyseliny (siRNA).
ASO a siRNA jsou kratké synteticky vyrobené sekvence
nukleovych kyselin, které narusuji genovou expresi tim,
Ze se vdzou na mRNA urcitého genu, v tomto pfipadé
genu LPA, a tim ji degraduji. Nasledkem toho je absen-
ce genového produktu, tedy Lp(a). Tyto léky jsou ve fazi
klinického testovani na dospélych. Lze predpokladat, ze
v budoucnu budou zahajeny klinické studie na détskych
pacientech s extrémné vysokym kardiovaskularnim rizi-
kem.”

Obezita

V CR je u déti a dospivajicich obezita definovéna inde-
xem télesné hmotnosti (BMI) > 97. percentil a nadvaha
jako BMI mezi 90. a 97. percentilem. Ve svété obezité od-
povida BMI > 95. percentil a nadvaze BMI mezi 85. a 94.
percentilem pro dany vék a pohlavi. Tézka obezita je pak
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definovana jako BMI > 120 % 95. percentilu. Pfipadné dle
WHO existuje rozdéleni dle BMI do nasledujicich katego-
rii: > 1 standardni odchylka (SD) nadvaha, > 2 SD obezita
a > 3 SD tézky stuperi obezity.”? V dlsledku restriktivnich
opatreni v ramci pandemie covidu-19 doslo u déti k po-
klesu fyzické aktivity a naslednému néarastu télesné hmot-
nosti.’>’* V CR byl v souvislosti s touto pandemii prokazan
signifikantni narast BMI u déti mezi rokem 2019 a 2021.
Prevalence obezity a t&Zké obezity v CR v roce 2021 je
uvedena v tabulce 2.%

Obezita je povazovdna za nezavisly kardiovaskuldrni
RF. Je prokazana souvislost mezi nadvahou nebo obezi-
tou v adolescenci a dvou- az trojndsobné zvy$enou mor-
talitou na ICHS v dospélosti.”” Kromé toho ma narlst BMI
za nasledek zvy3ené riziko rozvoje rady dalsich kardio-
vaskularnich RF vcetné inzulinové rezistence, poruseného
glukézového metabolismu, dyslipidemie (predevsim hy-
pertriglyceridemie a snizeni HDL-C), hypertenze a aktiva-
ce prozanétlivych proces(l.’”®’8 Obezita je také hlavnim RF
pro rozvoj hypertenze, pficemz hypertenzi ma az 20 %
déti s obezitou ve véku 11-15 let.”

Screening

V ramci preventivnich prohlidek u praktického Iékare pro
déti a dorost (PLDD) je nutné identifikovat déti s obezi-
tou. Americka akademie pro pediatrii (AAP) dokonce do-
porucuje kazdoroc¢ni hodnoceni BMI.2° Kromé vyhodnoce-
ni BMI je ke zvaZeni méreni obvodu pasu jako ukazatele
abdominalni obezity, ktera je spojena s vyssim kardiovas-
kuldrnim rizikem.®' U pacientl s obezitou je doporucen
screening dalSich kardiovaskularnich rizik, véetné dyslipi-
demie, hypertenze a inzulinové rezistence ¢i poruseného
glukézového metabolismu. Lipidogram nala¢no je dopo-
rucen u vsech déti s nadvdhou nebo obezitou od deseti
let, v USA dokonce od dvou let. Test k odhaleni diabetes
mellitus 2. typu (DM2T) (glykemie nala¢no a glykovany
hemoglobin [HbA, ]) by mél byt rutinné proveden u viech
déti s obezitou starsich deseti let.®° Kontroly krevniho tla-
ku by se mély provadét u déti s obezitou castéji nez u déti
s normalni télesnou hmotnosti, napf. pfi kazdé navstévée
ordinace (nejen v rdmci preventivnich prohlidek) od tfi let
véku. K odhaleni nedostate¢ného noc¢niho poklesu krev-
niho tlaku (TK) s rizikem organového postizeni je vhodné
pravidelné ambulantni monitorovani TK (ABPM).8?

Lécha
Obezita je chronické progredujici relabujici metabolické
onemocnéni, jehoz vzniku je nejlépe predchazet a pfi je-
hoz identifikaci ihned |€écit.® Pfi tvorbé lécebného planu
je nutno brat v vahu zdravotni stav konkrétniho ditéte,
jeho rodinnou situaci, Sirsi kontext spolecenstvi, ve kte-
rém Zije, a dostupnost lécebnych zdroju. Komunikace
s pacienty a jejich rodi¢i musi byt extrémné citliva. Pa-
cienti, ktefi pocituji svoji télesnou hmotnost jako stigma,
ztraceji rychle davéru. Zdravotnicky tym musi respekto-
vat kulturni zvyklosti a hodnoty konkrétnich pacientd.
Posledni doporuceni AAP také kladou velky dlraz na mo-
tivaci pacienta a jeho rodiny.®° Pacient je spolutvircem
|éCebného programu a zména Zivotospravy je jeho roz-
hodnutim s podporou zdravotnického personalu.
Vhodnym pfistupem je intenzivni kurs podporujici
zménu Zzivotospravy a chovani. Tyto programy spocivaji

v pravidelnych edukacich ohledné kvalitni stravy a zvy-
Seni fyzické aktivity a mély by trvat minimalné po dobu
3-12 mésict. Mohou probihat individualné ¢i ve skupiné,
formou osobnich setkani, eventualné virtualné. Je vhod-
né spolupracovat s mistnimi poskytovateli, napf. nizko-
prahovymi sportovnimi kluby. Lé¢ba musi byt zamérena
na celou rodinu a méla by byt nabidnuta ihned po stano-
veni diagndzy obezity, nikoliv az v pfipadé progrese one-
mocnéni.®’ Programy s aktivni ndplni obsahujici pfipravu
zdravé stravy a cviceni jsou efektivnéjsi ve srovnani s pou-
hou edukaci.?* Doporuceni pro zdravou Zivotospravu jsou
prezentovdna v tabulce 4. Klinika déti a dorostu Fakult-
ni nemocnice Krdlovské Vinohrady nabizi pilotni projekt
KAMP (KArdioMetabolickd Prevence), ktery tomuto mo-
delu odpovida a kombinuje osobni setkani s vyuzitim te-
lemediciny. Je zaméfen na pacienty s obezitou ve véku
12-19 let a vyZaduje uc¢ast minimalné jednoho rodinného
prislusnika.

Lécba nadmérné télesné hmotnosti musi probihat pa-
ralelné s I1é¢bou kardiovaskularnich RF a dal3ich komorbi-
dit. Vyse popsané intenzivni programy funguiji pravé i pro
snizeni pridruzenych kardiovaskularnich rizik.8>8¢

AAP doporucuje v indikovanych pripadech adjuvantni
farmakologickou [é¢bu od 12 let a bariatrickou chirurgii
od 13 let.®° Pro farmakologickou lé¢bu obezity u déti byl
schvdlen liraglutid, agonista glukagonu podobného pep-
tidu 1, ktery zvysuje sekreci inzulinu, sniZzuje pocit hladu
zpomalenim vyprazdriovani zaludku a pisobenim na cen-
trdIni nervovy systém. Jeho efektivita pfi dennim subku-
tannim podavani u déti refrakternich na lécbu zménou
Zivotospravy byla prokdzana recentni randomizovanou
studii.®” Lze ocCekdvat, Ze s rozvojem novych antiobezitik
se jejich pouziti rozsifi. Zaroven bude nezbytné pacienty
s obezitou radné stratifikovat a dle toho lécbu indikovat.

Metody bariatrické chirurgie jsou v soucasné dobé
nejefektivnéjsi 1écbou nejen s ohledem na signifikant-
ni redukci télesné hmotnosti, ale i remisi asociovanych
kardiovaskuldrnich rizik typu hypertenze, dyslipidemie
a DM2T.8% v CR podstupuji bariatrické vykony pouze
jednotky détskych pacientd, a to za predpokladu splnéni
kritérii, ktera jsou v souladu s evropskymi doporucenimi.

Diabetes mellitus

Diabetes mellitus (DM) zpUsobeny nedostatkem inzulinu
(DM 1. typu, DM1T) i inzulinovou rezistenci (DM 2. typu,
DMZ2T) vedou k chronické hyperglykemii a prokazatelné
prispivaji k akceleraci aterosklerdzy.®'%3 Patofyziologic-
ké souvislosti mezi DM a aterosklerézou jsou komplex-
ni. Hyperglykemie, inzulinovd rezistence a dyslipidemie
asociované s diabetem modifikuji LDL-C, a zvySuji tak
jeho aterogenitu. Vedou k tvorbé pokrocilych vyslednych
produktl glykosylace (advanced glycation end-products,
AGE) a aktivaci prozanétlivych signaliza¢nich kaskad. To
vie ovliviiuje bunky v cévni sténé a vede k tvorbé ate-
rosklerotické léze. AGE ovliviuji expresi adhezivnich
molekul na endotelu, a usnadnuji tak vstup monocytd/
makrofagua do subendotelidlniho prostoru.®* V dlsledku
mikrovaskularnich (retinopatie, nefropatie, neuropatie)
a makrovaskuldrnich komplikaci (infarkt myokardu, cév-
ni mozkovd pfihoda, periferni vaskulopatie) Ziji dospé-
li s DM prdmérné o osm let méné nez dospéli bez DM
a mortalita jedinct s DM na KVO je pfiblizné dvakrat vyssi
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nez jedincd bez DM.*® Ac¢koliv se v détstvi makrovasku-
larni komplikace zpravidla nevyskytuji, subklinické cévni
abnormality, jako jsou vétsi arteridlni tuhost a Sirsi cIMT,
byly prokdzany uz u mladistvych s DM.%

Screening

DMA1T je zpravidla diagnostikovan na zakladé klinickych
pfiznakl. DM2T muze byt komplikaci obezity, pricemz
v nékterych regionech svéta tvofi az 50 % vsech pfipadu
déti s DM. V CR je i pfi tézkych stupnich obezity u déti
do 18 let DM2T diagnostikovadn vyjimecné. NejspiSe to
nasvédcuje protektivnimu genotypu. Vyssi riziko je pozo-
rovdno u déti pochdzejici z Asie ¢i z romské komunity.
Pacienti s jiz diagnostikovanym DM by méli podstoupit
pravidelny screening ostatnich kardiovaskuldrnich riziko-
vych faktort. Studie SEARCH totiz odhalila jejich vysokou
prevalenci v populaci jedinc s DM. Dyslipidemii mélo
15 % a 24 %% a hypertenzi 6 % a 24 % pacientd s DM1T
a DM2T.*® Mezi jedinci s DM2T vykazovalo 79 % z nich
obezitu.” International Society for Pediatric and Ado-
lescent Diabetes (ISPAD) doporucuje u déti s DM kontrolu
TK pti kazdé navstévé Iékare, minimalné jednou za rok.
Vysetieni lipidogramu by mélo byt zahdjeno v okamziku
stanoveni diagndzy po stabilizaci glykemie, resp. tfi mési-
ce od zahdjeni terapie, a nasledné by mélo probihat v pfi-
padé DM2T kazdoroc¢né, pokud jsou koncentrace v nor-
malnim rozmezi.'® U déti s DM1T je doporuceno zahajit
monitoraci lipidogramu v intervalu tfi let od 11 let véku
pfi trvdni DM1T dva roky az pét let. Podobné monitorace
mikroalbuminurie (pomér albumin/kreatinin v moci) by
méla byt zahajena od 11 let pfi trvani DM1T dva roky az
pét let a v okamziku diagnézy u DM2T. Toto vy3etfeni se
doporucuje opakovat kazdoro¢né.'

Lécba
Lécba DM by méla zahrnovat nejen optimalni kontro-
lu glykemie, ale i véasnou detekci a dlslednou redukci
pridruzenych kardiovaskularnich rizikovych faktor(.0010!
Studie SEARCH zjistila, Ze nikdo z pacientd s DM1T ne-
dosahl idealni kontroly vsech kardiovaskularnich rizik.'*
Pouze 1 % mladych jedinct s DM1T ma lécenou hyperten-
zi a dyslipidemii.'®® V souladu s témito vysledky byla pub-
likovana studie, kterd odhalila, Ze pouze 3-5 % pacientu
s DM1T mladsich 26let uzivalo antihypertenziva a 1-3 %
bylo lé¢eno statiny navzdory indikaci k 1é¢bé. Dle studie
TODAY 2 pouze 56 % mladistvych s DM2T bylo Iéceno
dostatecné k dosazeni optimalnich koncentraci LDL-C."%*
Lécba DM1T s vyuzitim technologického pokroku po-
slednich let by méla vést k optimalni kompenzaci DM.
Lécebné strategie DM2T ke kontrole hyperglykemie
i pfidruzenych kardiovaskularnich RF spocivaji ve zméné
Zivotospravy (viz tabulku 4) a v pouziti farmakoterapie
v zavislosti na zdvaznosti konkrétniho RF. Existuje fada
[ékd ur¢enych ke kontrole glykemie (inzulin, metformin,
thiazolidindiony, sulfonylurea, liraglutid, v USA nedav-
no schvaleny empagliflozin a dalsi). V pfipadé potvrzeni
hypertenze a zaroven nedostate¢ného efektu zmény Zi-
votospravy (tabulky 4 a 5) je indikovana farmakoterapie
pro jeji priznivy vliv na snizeni albuminurie u déti s DM.
Jedna se o inhibitory angiotenzin konvertujiciho enzy-
mu (ACEl) nebo antagonisty receptoru pro angiotenzin
Il (ARB).""

Co se tyka dyslipidemie u déti s DM, statiny by mély
byt podavany pfi LDL-C > 3,4 mmol/l po 3estimési¢ni in-
tervenci zménou Zivotospravy. Pfi nedostatecném efektu
statint po tfech mésicich terapie je doporuceno navyseni
davky, eventudlné pridani sekvestrantd Zluc¢ovych kyselin
nebo inhibitor( absorpce cholesterolu. PFi hypertriglyce-
ridemii > 1,7 mmol/l je doporucena optimalizace glykemie
a zivotospravy, pfi koncentraci > 4,6 mmol/l zahajeni te-
rapie fibraty."1%

Hypertenze

Hypertenze, primarni ¢i sekundarni, je asociovana s roz-
vojem predcasné aterosklerézy v mladi a se zvysenou kar-
diovaskularni morbiditou a mortalitou v dospélosti.'0>1%7
Tuto souvislost potvrzuji i longitudinalni studie, které
prokazaly, Ze hypertenze v détstvi vede ke zvysené tuhos-
ti tepen a vétsi cIMT v dospélosti. Oba parametry predsta-
vuji markery arteridlniho poskozeni.'® Hypertenze je také
typickym rysem nékterych vysoce rizikovych onemocnéni,
jako jsou chronické onemocnéni ledvin, DM2T, obezita
a syndrom polycystickych ovarii. Jejich pfitomnost pak
celkové kardiovaskularni riziko téchto pacientu jesté po-
tencuje.'®

Screening

AAP doporucuje méreni TK pfi viech navstévach u lékare
od tfi let véku, u rizikovych déti dokonce dfive.? V CR je
méreni TK soucasti preventivni prohlidky u PLDD od tfi
let véku."® Pfi méreni TK u déti je stéZejni spravné zvole-
na Sitrka manzety, kterd by méla ¢init 40 % obvodu paze
pacienta.

Lécha

Lécba zahrnuje zménu zivotospravy a farmakotera-
pii.8211% Mezi nejpouzivanéjsi dietni opatreni patfi DASH
(dietary approaches to stop hypertension), strava boha-
ta na ovoce a zeleninu, nizkotu¢né mlécné vyrobky, ce-
lozrnné produkty, libové maso a nizky pfijem sodiku. Na
rozdil od sodiku byl u drasliku prokazan pfiznivy ucinek
na snizeni TK. U dospélych je z tohoto divodu doporu-
¢en pfijem drasliku > 3,5 g/den.'" Déle je doporucena
hodina stfedné intenzivni az intenzivni fyzické aktivity
ideadlné denné (tabulka 4) a redukce télesné hmotnosti
k dosazeni optimdlniho BMI. Farmakoterapie hyperten-
ze je volena individualné a fidi se sou¢asnymi doporuce-
nl’mi.82,110

Koureni

Relativni riziko kardiovaskuldrnich prihod v dospélosti
u lidi kouficich v détském véku je vyznamné (1,7krat)
vy$si nez u téch, ktefi v détstvi nekoufili.® Alarmuji-
ci je v této souvislosti prevalence koureni v détském
véku. V ceské populaci uvadi pravidelné koureni (ale-
spon jednou tydné) 1,6 % jedenactiletych déti, 9,7 %
tfinactiletych a 24,4 % patnactiletych déti."'? Kromé
klasického koufeni predstavuje v souc¢asné dobé velky
problém uzivani zahfivaného tabaku a elektronickych
cigaret.

Stézejni roli v prevenci a lécbé koureni u déti hraje
prakticky pediatr, ktery by se mél détskych pacientl cile-
né na koureni dotazovat a pripadné poskytnout poraden-
stvi a podporu pfi snaze o ukonceni koureni.
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Chronickd onemocnéni zvysuijici
kardiovaskularni riziko obecné

Chronické onemocnéni ledvin

Kardiovaskularnimi komplikacemi jsou ohrozeny prede-
viim déti s pokrocilym CKD s termindlnim selhanim led-
vin, tedy déti vyZadujici dialyzu nebo transplantaci ledvin.
Mortalita téchto déti je 10-30krat vyssi nez u bézné dét-
ské populace a KVO se podileji na 25-35 % vSech umrti
téchto déti.">"* CKD vede témér vzdy k vaskulopatii'®®
charakterizované kumulaci jednak tradic¢nich RF, jako
jsou hypertenze, dyslipidemie a obezita, a jednak rizik
specifickych pro onemocnéni ledvin, jako jsou elektroly-
tova dysbalance s hyperfosfatemii na podkladé sekundar-
ni hyperparatyreézy, anémie a chronicky zdnét. Vsechny
tyto faktory se kombinuji a spole¢né vedou k vaskulopatii
se zvySenou cévni tuhosti, kalcifikaci koronarnich arterii,
vétsi cIMT a hypertrofii levé komory, a nasledné ke vzniku
kardiovaskularnich komplikaci."®

Screening

Organizace Kidney Disease: Improving Global Outcomes
(KDIGO) vyvinula doporuceni pro monitoraci a lécbu
tradi¢nich kardiovaskuldrnich RF u déti s CKD. Soucasti
monitorace je kazdoroc¢ni ABPM a rutinni kontroly TK
v intervalu tfi az Sesti mésic0.""” Dale jsou doporuceny
pravidelné kontroly lipidogramu, véetné celkového cho-
lesterolu, LDL-C, HDL-C a triglyceridl, a to pfi stanoveni
diagnoézy CKD a nésledné jednou rocné."® Dale je vhodné
pravidelné monitorovat vyvoj télesné hmotnosti, poru-
chy kostniho metabolismu pro riziko rozvoje kalcifikace
korondrnich tepen a u pacientt s terminalnim selhanim
ledvin pravidelné provadét echokardiografické vysetreni
s mérenim rozmérd levé komory."

Lécha

Nejrizikovéjsi fazi CKD pro KVO je obdobi dialyzy. Zasadni
je tedy preemptivni transplantace ledvin. Pokud je dlou-
hodoba dialyza nevyhnutelnd, méla by lé¢ebnd strate-
gie zahrnovat intenzivni monitoraci a lé¢bu hypertenze,
dyslipidemie, abnormdlniho minerdlniho metabolismu,
anémie, malnutrice, zanétu a dalsich komplikaci dialyzy."
Randomizovana kontrolovand studie ESCAPE prokaza-
la, ze intenzifikovana lécba hypertenze ACEI s cilovymi
hodnotami pod 50. percentil pro dané pohlavi a télesnou
vysku pacienta dokonce prokazatelné zpomaluje progre-
si CKD u déti."® Prvni volbou pro farmakologickou Iécbu
hypertenze u déti s CKD jsou ACEI nebo ARB. Jak uvede-
no vyse, snizuji proteinurii a jsou obvykle dobre tolerova-
ny."” Doporuceni KDIGO z roku 2014 jsou spiSe zdrzenliva
k pouziti statinC a ezetimibu u déti s hypercholesterole-
mii a CKD,'"® zatimco American Heart Association (AHA)
se kloni k agresivni 1é¢bé vsech kardiovaskuldrnich RF
u déti s CKD."

Chronicka zanétliva onemocnéni

Dospéli s revmatoidni artritidou, psoriazou, idiopaticky-
mi stfevnimi zdnéty a systémovym lupus erythematodes
(SLE) maji 1,2-2nasobné relativni riziko KVO.'2012" |CHS
patfi mezi hlavni pfi¢iny mortality téchto pacient(.'212212
Studie APPLE se zabyvala prediktory aterosklerézy u déti
se SLE a zjistila, Ze 50-85 % déti mélo dyslipidemii, 50—

67 % nefritidu, pficemz 40 % z nich mélo hypertenzi.
Koreldtem progrese aterosklerézy byla cIMT.'?4"26 Lécba
atorvastatinem u déti se SLE a aktivnim zanétem vedla
k redukci cIMT.'?” Déti s juvenilni idiopatickou artritidou
(JIA) maji signifikantné castéji obezitu nez zdravé kont-
roly a zcela ojedinéle vykazuji veskeré parametry zdravé
Zivotospravy.'?®

Etiopatogeneticky se na predcasné ateroskleréze u chro-
nickych zanétlivych onemocnéni pravdépodobné podileji
nejen tradicni RF, ale i plsobeni samotného zanétu, oxidac-
niho stresu, abnormality mikrobiomu, terapie kortikoidy,
azathioprinem a zvy3enad trombogenicita skrze antifosfo-
lipidové protildtky. Naopak nékteré imunomodulatory,
napt. hydroxychlorochin, mohou vykazovat antiaterogen-
ni vlastnosti.’?*'3° Roli zanétu v etiopatogenezi predcasné
aterosklerézy podporuje i studie s pouzitim kanakinumabu
(inhibitoru interleukinu 1B [IL-1B]) u dospélych po infarktu
myokardu se zvysenym C-reaktivnim proteinem. U |é¢enych
pacientl doslo k signifikantnimu sniZeni dalSich kardiovas-
kuldrnich pfihod oproti kontroldm.™!

Screening

Poradenstvi ohledné zdravé Zivotosprdvy a monitorace
tradi¢nich kardiovaskuldrnich RF by se mélo stat soucas-
ti rutinni péce o déti s chronickymi zanétlivymi onemoc-
nénimi. Frekvence monitorace tradi¢nich RF by se méla
odvijet v zavislosti na aktivité onemocnéni a dlouhodobé
[é¢bé." Pritomnost chronického zanétlivého onemocnéni
je v soucasné dobé u dospélych zohlednéna v hodnoceni
kardiovaskularniho rizika.'?

Lécha

Kromé efektivni terapie zdkladniho onemocnéni a mini-
malizace davky kortikoidd vykazuje protizanétlivy ucinek
i pravidelné cviceni'* a vyvazend strava.’ Rostlinna stra-
va s vysokym obsahem vlakniny ma protektivni ucinek.
Vldknina je ve stfevé metabolizovdna na mastné kyseliny
s kratkym fetézcem, které stejné jako polyfenoly obsaze-
né v ovoci, zeleniné a omega-3 mastné kyseliny vykazuji
pfiznivy imunomodulacni Ucinek.*® Co se tykad dospélé
populace, figuruji chronickd zanétlivd onemocnéni v kon-
textu sekundarni dyslipidemie v doporucenich pro lécbu
statiny'*® a prevence a vcasnd lécba kardiovaskularnich
RF je soucasti doporuceni Evropské ligy proti revmatismu
(EULAR). Problematikou se zabyvaji i cesti autofi.'”” Za
zminku stoji pfi [écbé hypertenze kontraindikace pouziti
betablokatorll u onemocnéni asociovanych s Raynaudo-
vym fenoménem.'%®

Onkologicka onemocnéni

Déti, které prodélaly onkologické onemocnéni, maji do
budoucna az desetkrat zvysené riziko rozvoje ateroskle-
rotického KVO ve srovnani se zdravymi sourozenci.’
Patogeneze zvyseného kardiovaskuldrniho rizika této po-
pulace je multifaktoridlni. Jednak k cévnimu poskozeni
a akceleraci aterosklerézy vedou urcité typy onkologické
lécby, predevsim se jedna o radioterapii oblasti hrudni-
ku.™® Déle je u téchto déti zaznamenan vyssi vyskyt tra-
di¢nich RF, jako jsou hypertenze, dyslipidemie a DM. Bylo
také prokdzano, Ze pacienti po onkologické Ié¢bé maji
nizsi vykonnost a jsou méné fyzicky aktivni nez jejich sou-
rozenci nebo vrstevnici.™
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K wvy3simu vyskytu obezity této populace pfispiva
i kortikoterapie. Relativné casty deficit rastového hor-
monu (GH) obzvlast po radioterapii na oblast hypofyzy
muze, pokud neni lécen, souviset s nevyhodnym téles-
nym sloZzenim s vy$sim podilem télesného tuku, abdo-
minalni a viscerdIni obezitou.? Obavy z vyssiho rizika
rekurence tumoru pfi 1é¢bé GH vedly v minulosti ke zdr-
Zenlivosti v jeho indikaci.’”® Tyto obavy se nepotvrdily.
Expozice nefrotoxickym lékum, jako je ifosfamid a me-
totrexat, pfipadné radioterapie bricha a rejekce stépu,
mohou souviset s rozvojem rendlni nedostate¢nosti a hy-
pertenze.™

Screening

Pacienti po onkologické [écbé, obzvlast s radioterapii
hrudniku, by méli podstoupit screening tradi¢nich kar-
diovaskularnich RF. Zatimco doporuceni z roku 2021 uva-
di interval screeningu RF kazdych pét let, a to specificky
u pacientt po radioterapii hrudniku,'* de Ferranti dopo-
rucuje, aby vsichni pacienti po onkologické |écbé v détstvi
podstoupili kazdé dva roky kontrolu lipidogramu, glyke-
mie a glykovaného hemoglobinu.™

Lécba

Lécba musi opét zahrnovat poradenstvi ohledné Zivoto-
spravy, jak je uvedeno v tabulce 4.% Prah pro zahajeni far-
makoterapie v pfipadé pritomnosti tradi¢nich RF by mél
byt u této populace nizsi."

Vrozené srdecni vady
Pacienti s vrozenou srde¢ni vadou (VSV) mohou mit
strukturalni nebo funkéni zmény na srdci, které je cini
nachylnéjsimi k predcasné ateroskleréze a také mohou
zhorsovat nésledky pripadné koronarni pfihody. Atero-
sklerotické KVO v kombinaci s VSV je hlavnim predikto-
rem mortality pacientd s VSV starsich 60 let.'#*'% Navic
bylo prokdzano, Ze pacienti s VSV maiji vyssi vyskyt tradic-
nich kardiovaskuldrnich RF, konkrétné hypertenze, obe-
zity a DM. 16148

VSV s obstrukci vytokového traktu levé komory a ano-
malii koronarnich tepen jsou obzvlast asociovany s vyssim
rizikem rozvoje aterosklerotického onemocnéni koronar-
nich tepen. Typickym pfikladem je koarktace aorty, kdy
hlavnim patofyziologickym mechanismem pro KVO je
hypertenze, ktera v 10-50 % perzistuje i po korekci.'10
Aortdlni stendza, kterd vede k vyznamné hypertrofii levé
komory, muze také kompromitovat koronarni zasobeni
myokardu, a tim potencovat riziko ICHS.”™" Specifickym
prikladem je supravalvarni aortdlni stenéza pri William-
sové syndromu, ktera maze kromé poviechné vaskulo-
patie byt asociovdna se stenézou Usti korondrnich tepen
a/nebo arterialni hypertenzi pti stendze renadlni tepny.'>

Vrozené anomalie koronarnich tepen, at uz izolova-
né, nebo v ramci komplexnich srde¢nich vad, logicky pre-
disponuji jedince k predc¢asnym koronarnim prihodam.
Ateroskleréza v abnormalnim segmentu koronarni tepny
(napf. pfi odstupu ramus circumflexus z pravé koronar-
ni tepny) byla prokdzana i u mladych lidi. Stendzy Usti
koronarnich tepen s vy3sim rizikem asociované ateroskle-
rézy se vyskytuji po intervencich na korondrnich tepnach
(napf. u transpozice velkych tepen, u anomalniho odstu-
pu levé koronarni tepny z plicnice atd.).'>'#

Screening a lécba

Predpoklada se, Ze v¢asna detekce tradi¢nich kardiovas-
kularnich RF a jejich agresivni lé¢ba maze zlepsit kvalitu
Zivota a preziti této jiz a priori vulnerabilni populace. Vice
nez 70 % dospélych s VSV ma jeden a vice modifikovatel-
nych tradi¢nich kardiovaskuldrnich RF.'#>14 Léc¢ba pridru-
Zzenych tradi¢nich RF se fidi sou¢asnymi doporucenimi pro
béZnou populaci, nicméné rozhodnuti pro jeji zahajeni by
u této specifické populace nemélo byt oddalovano."

Ziskana onemocnéni srdce

Kawasakiho nemoc (Kawasaki disease, KD)

KD patfi mezi hlavni pfi¢iny korondrnich aneurysmat
u déti. U déti, u kterych se kdykoliv v prabéhu KD vyvi-
nula korondrni aneurysmata, se predpokldda poskozeni
cévniho endotelu zvysujici riziko naslednych trombéz di
stenéz korondrnich arterii.®® V¢asna lé¢ba imunoglobu-
liny snizila incidenci koronarnich aneurysmat z 25 % na
4 %."¢ Nékteré studie uvadéji i pres |é¢bu intravenéznimi
imunoglobuliny vyskyt koronarnich aneurysmat kolem
19 % a u déti mladsich jednoho roku dokonce az 39 %."”
Pouze pacienti bez aneurysmat v pribéhu nebo po KD
nemaji zvy$ené riziko kardiovaskuldrnich pfihod oproti
bézné populaci.'®

Screening a lécbha
Mezindrodni doporuceni se presto priklanéji k poraden-
stvi ohledné zdravé stravy, pravidelné pohybové aktivity
a nekuractvi u viech déti po KD.'>® U déti s aneurysmaty
je v dlouhodobé [écbé KD stéZejni prevence trombodz.
V zavislosti na velikosti aneurysmat je indikovana anti-
agregacni, dudlni antiagregacni 1é¢ba, pfipadné antiko-
agulace dle soucasnych doporucenych postup(.?'%° PFi
antikoagulaci je pak nutno v ramci doporuceni pravi-
delné pohybové aktivity zminit nevhodnost kontaktnich
sportd.'®

Pridatné tradi¢ni kardiovaskularni RF by mély byt ak-
tivné detekovany u vsech déti po KD s aneurysmaty. Sna-
ha o podchyceni hypertenze by méla byt zahdjena ihned
po KD a lipidogram by se mél pravidelné kontrolovat od
dvou let véku." Lécba statiny pro hypercholesterolemii
by se méla fidit doporucenimi pro lécbu hypercholeste-
rolemie.?” Zaroven se u viech pacientl s aneurysmaty
po KD (doporuceni tfidy llb) zvazuji statiny pro jejich
inhibi¢ni vliv na signaliza¢ni kaskddu transformujiciho
rastového faktoru B (TGFB). Tim dochdzi k blokddé myo-
fibroblastické proliferace, ktera se podili na vaskularni
dysfunkci u téchto pacientl.?® Kromé toho jsou statiny
pro své protizanétlivé ucinky ve fazi testovani v lécbé
akutni faze KD.¢!

Syndrom multisystémové zanétlivé odpovédi
spojeny s infekci SARS-CoV-2 u déti a mladistvych
(PIMS-TS)

PIMS-TS muze byt také asociovan s dilataci korondrnich
arterii s potencialnim rizikem rozvoje predcasné atero-
sklerézy v budoucnu. Vzhledem ke kratké dobé sledovani
této nové komplikace infekce SARS-CoV-2 nejsou k dispo-
zici specifickd doporuceni pro dlouhodobé kardiologické
sledovani téchto pacientl. V pripadé vyskytu dilatace ko-
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ronarnich arterii je vhodné postupovat dle doporuceni
pro KD.2? V Ceské republice byla zjisténa dilatace koronar-
nich arterii u 11 % (23/207) déti v dobé akutniho PIMS-TS.
Pouze u dvou z nich (1 %) pretrvavala dilatace koronar-
nich arterii definovana jako Z-skére 2-2,5 pfi ndsledném
ambulantnim sledovani, u nikoho se nevyvinula koronar-
ni aneurysmata.'®? Ve vétsich zahrani¢nich kohortach je
popisovan vyskyt korondrnich abnormalit u 8-24 %.'%

Transplantace srdce

Pacienti po transplantaci srdce maji riziko rozvoje speci-
fického onemocnéni tepen, tzv. cardiac allograft vascu-
lopathy (CAV) — v cestiné se nejcastéji pouziva oznace-
ni korondrni nemoc $tépu ¢i korondrni vaskulopatie.'®
Mechanismus jejiho vzniku je pravdépodobné multifak-
toridlni a souvisi s imunosupresivni [écbou, chronickym
zdnétem, endotelidlni dysfunkci a infekci. Urcitou roli
u adolescentl jisté hraje i ateroskleréza a hypertenze
dospélého darce.'® Zaroveri mohou riziko vzniku CAV
potencovat tradi¢ni kardiovaskuldrni RF, jejichz vyskyt

zvySuje imunosupresivni terapie cyklosporinem a korti-
koidy_166,167

Screening

Znamky CAV museji byt aktivné vyhleddvany u vsech
pediatrickych pacientd po transplantaci srdce. Mezi
standardni metody patfi predevsim katetrizace s koro-
narografii, pokrocilejsSimi metodami jsou intravaskularni
ultrazvuk a optickd koherentni tomografie. U starsich
déti mize byt alternativou CT koronarografie, ktera je
méneé invazivni a je mozné ji provést bez anestezie.'®®

Lécba

Pfredpokladem pro snizeni rizika rozvoje CAV je opti-
malni imunosuprese, screening a vcasnd lécba infekce
predevsim cytomegalovirem, ktery mlze indukovat mi-
krovaskuldrni zanét a zvysit riziko CAV.'® Lécba statiny
je soucasti soucasnych doporuceni obzvldst u pacientt
s dyslipidemii nejen pro efekt na snizeni LDL-C, ale i pro
jiz zminény protizdnétlivy ucinek, prestoze pfiznivy vliv

Tabulka 6 - Vybrané doporucené postupy pro péci o déti s tradi¢nimi rizikovymi faktory a chronickymi onemocnénimi asociovanymi

se zvySenym rizikem predcasné aterosklerozy

Rizikova skupina
Familiarni

hypercholesterolemie

Obezita

Diabetes mellitus
1.a 2. typu

Hypertenze

Chronicka onemoc-
néni ledvin

Chronicka zanétliva
onemocnéni
Onkologicka

onemocnéni

Vrozend
onemocnéni srdce

Kawasakiho nemoc

Transplantace srdce

Mezinarodni doporuceni

Familial hypercholesterolaemia in children and adolescents: gaining
decades of life by optimizing detection and treatment*°

AAP Clinical Practice Guideline for the Evaluation and Treatment of
Children and Adolescents With Obesity”

ISPAD Clinical Practice Consensus Guidelines 2022: Microvascular and
macrovascular complications in children and adolescents with diabetes®
ISPAD Clinical Practice Consensus Guidelines 2022: Type 2 diabetes in
children and adolescents®

Clinical practice guideline for screening and management of high
blood pressure in children and adolescents”

KDIGO clinical practice guideline for lipid management in chronic
kidney disease'"?

KDIGO clinical practice guideline for the management of blood pressu-
re in chronic kidney disease!"

EULAR recommendations for cardiovascular risk management in rheu-
matic and musculoskeletal diseases, including systemic lupus erythema-
tosus and antiphospholipid syndrome'

Coronary artery disease surveillance among childhood, adolescent and
young adult cancer survivors: A systematic review and recommenda-
tions from the International Late Effects of Childhood Cancer Guideline
Harmonization Group™*

2020 ESC Guidelines for the management of adult congenital heart
disease: The Task Force for the management of adult congenital heart
disease of the European Society of Cardiology (ESC). Endorsed by:
Association for European Paediatric and Congenital Cardiology (AEPC),
International Society for Adult Congenital Heart Disease (ISACHD)¢
2018 AHA/ACC Guideline for the Management of Adults With Conge-
nital Heart Disease: A Report of the American College of Cardiology/
American Heart Association Task Force on Clinical Practice Guidelines'’

Diagnosis, treatment, and long-term management of Kawasaki disease:
a scientific statement for health professionals from the American Heart
Association?

The International Society for Heart and Lung Transplantation (ISHLT)
guidelines for the care of heart transplant recipients'®

Ceska doporuéeni

Doporuceni pro diagnostiku

a |écbu dyslipidemii u déti

a dospivajicich, vypracované vyborem
Ceské spole¢nosti pro aterosklerézu'”

Détska obezita 2021'%°

Doporuceny postup péce pro
diabetes 1. typu Ceské diabetologické
spole¢nosti CLS JEP, 2022

Doporuceni pro diagnostiku a |écbu
hypertenze v détstvi a dospivani'®

Kardiovaskuldrni riziko u pacientt
s revmatickymi chorobami a jeho
management''

Souhrn Odborného stanoviska

ESC, jak ovlivnit kardiovaskularni
toxicitu provazejici 1é¢bu nadorovych
onemocnéni, 2016

Doporuceni ESC pro |é¢bu vrozenych
srdecnich vad v dospélosti, 2020.
Souhrn dokumentu pfipraveny Ceskou
kardiologickou spole¢nosti
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na preziti této konkrétni populace nebyl jednoznacné
potvrzen.'® Urcita imunosupresiva jako mTOR inhibitory
(sirolimus, everolimus) pUsobi jako inhibitory proliferace,
a mohou tak sniZzovat progresi a vyskyt CAV, jak bylo za-
tim prokazano na studiich u dospélych.”

Zaveér

Uvedeny navrh postupu ke snizeni kardiovaskularniho
rizika u déti by mél pfipomenout, Ze kromé tradic¢nich
kardiovaskularnich RF existuji chronickda onemocnéni,
kterd jsou asociovdna se zvysenym kardiovaskuldrnim ri-
zikem. Mechanismem poskozeni korondrnich tepen jsou
zpravidla faktory specifické pro dané onemocnéni (napfr.
chronicky zanét) véetné jeho lécby (radioterapie hrud-
niku, dlouhodoba kortikoterapie) a zaroven zvyseny vy-
skyt tradi¢nich RF u té&chto pacientd. Ukolem PLDD, ale
i détskych specialistu je tyto déti identifikovat (tabulka
1) a aktivné u nich podporovat zdravou zZivotospravu (ta-
bulka 4). Druhym krokem je vc¢asna detekce a dlsledna
[écba asociovanych tradi¢nich RF s dosazenim relativné
prisného terapeutického cile (tabulka 5). Néktera ze sté-
Zejnich doporuceni pro redukci kardiovaskuldrniho rizika
u specifickych rizikovych skupin jsou uvedena v tabulce
6_29,31,80,82,100,101,110,117,118,137,138,140,1727176 Vedlejgl’m VyStupem to-
hoto ¢lanku je analyza vyskytu danych RF v ceské détské
populaci ve srovnani s o¢ekavanym vyskytem dle publiko-
vané prevalence v evropskych zemich. Z tabulky 2 vyply-
va, ze v CR zUstava predeviim FH v soucasné dobé u déti
poddiagnostikovdna. Naopak potvrzeny vyskyt DM1T
a chronickych zanétlivych onemocnéni odpovidd oceka-
vanému vyskytu dle evropskych dat.

Podékovani

Podékovani panu RNDr. Jifimu Jarkovskému, Ph.D., za po-
skytnuti detailni analyzy dat z databaze UZIS a perfektni
spoluprdci.

Prohlaseni autori o mozném stretu zajmu
Zadny stret zajma.

Financovani

Prace souvisejici s timto ¢lankem byla podpofena z insti-
tucionalni podpory Cooperatio pediatrie Univerzity Kar-
lovy, 3. Iékarské fakulty, Praha.

Prohlaseni autort o etickych aspektech publikace
Prace byla vedena v souladu s Helsinskou deklaraci.

Literatura

1. Visseren FLJ, Mach F, Smulders YM, et al. 2021 ESC Guidelines
on cardiovascular disease prevention in clinical practice. Eur
Heart J 2021;42:3227-337.

2. Berenson GS, Srinivasan SR, Bao W, et al. Association between
Multiple Cardiovascular Risk Factors and Atherosclerosis in
Children and Young Adults. N Engl J Med 1998;338:1650-1656.

3. Jacobs DR, Woo JG, Sinaiko AR, et al. Childhood Cardiovascular
Risk Factors and Adult Cardiovascular Events. N Engl J Med
2022;386:1877-1888.

4. Taleb S. Inflammation in atherosclerosis. Arch Cardiovasc Dis
2016;109:708-715.

20.

21.

22.

23.

24,

25.

26.

Libby P, Hansson GK. From Focal Lipid Storage to Systemic
Inflammation. J Am Coll Cardiol 2019;74:1594-1607.

Kong P, Cui ZY, Huang XF, et al. Inflammation and
atherosclerosis: signaling pathways and therapeutic
intervention. Signal Transduct Target Ther 2022;7:131.

Libby P. The changing landscape of atherosclerosis. Nature
2021;592:524-533.

Stumvoll M, Goldstein BJ, van Haeften TW. Type 2 diabetes:
pathogenesis and treatment. Lancet 2008;371:2153-2156.
Kavey REW, Mietus-Snyder M. Beyond Cholesterol: The
Atherogenic Consequences of Combined Dyslipidemia.

J Pediatr 2012;161:977-979.

Lechner K, von Schacky C, McKenzie AL, et al. Lifestyle factors
and high-risk atherosclerosis: Pathways and mechanisms
beyond traditional risk factors. Eur J Prev Cardiol 2020;27:
394-406.

de Ferranti SD, Steinberger J, Ameduri R, et al. Cardiovascular
Risk Reduction in High-Risk Pediatric Patients: A Scientific
Statement From the American Heart Association. Circulation
2019;139:e603-e634.

Nordestgaard BG, Chapman MJ, Humphries SE, et al. Familial
hypercholesterolaemia is underdiagnosed and undertreated
in the general population: guidance for clinicians to prevent
coronary heart disease: Consensus Statement of the European
Atherosclerosis Society. Eur Heart J 2013;34:3478-3490.

. Vazna A, Vignerova J, Brabec M, et al. Influence of COVID-

19-Related Restrictions on the Prevalence of Overweight

and Obese Czech Children. Int J Environ Res Public Health
2022;19:11902.

Moschonis G, Siopis G, Anastasiou C, et al. Prevalence of
Childhood Obesity by Country, Family Socio-Demographics,
and Parental Obesity in Europe: The Feel4Diabetes Study.
Nutrients 2022;14:1830.

Sumnik Z, Venhé&cova J, Skvor J, et al. Five years of improving
diabetes control in Czech children after the establishment

of the population based childhood diabetes register CENDA.
Pediatr Diabetes 2020;21:77-87.

Lawrence JM, Divers J, Isom S, et al. Trends in Prevalence of
Type 1 and Type 2 Diabetes in Children and Adolescents in the
UsS, 2001-2017. JAMA 2021;326:717.

Prochéazka B, Kraténova J, Zejglicové K, et al. Aktudlni vyskyt
rizikovych faktord ischemické choroby srdeéni u déti v CR

v roce 2016. Ces-slov Pediat 2018;73:501-508.

Song P, Zhang Y, Yu J, et al. Global Prevalence of Hypertension
in Children. JAMA Pediatr 2019;173:1154.

Bonthuis M, Vidal E, Bjerre A, et al. Ten-year trends in
epidemiology and outcomes of pediatric kidney replacement
therapy in Europe: data from the ESPN/ERA-EDTA Registry.
Pediatric Nephrology 2021;36:2337-2348.

Harada R, Hamasaki Y, Okuda Y, et al. Epidemiology of
pediatric chronic kidney disease/kidney failure: learning

from registries and cohort studies. Pediatric Nephrology
2022;37:1215-1229.

Ringold S, Angeles Han ST, Beukelman T, et al. 2019 American
College of Rheumatology/Arthritis Foundation Guideline for
the Treatment of Juvenile Idiopathic Arthritis: Therapeutic
Approaches for Non Systemic Polyarthritis, Sacroiliitis, and
Enthesitis. Arthritis Care Res (Hoboken) 2019;71:717-734.
Groot N, de Graeff N, Avcin T, et al. European evidence-based
recommendations for diagnosis and treatment of childhood-
-onset systemic lupus erythematosus: the SHARE initiative. Ann
Rheum Dis 2017;76:1788-1796.

Moegle C, Severac F, Lipsker D. Epidemiology of juvenile
dermatomyositis in Alsace. Br J Dermatol 2020;182:1307-1308.
Kuenzig ME, Fung SG, Marderfeld L, et al. Twenty-first Century
Trends in the Global Epidemiology of Pediatric-

-Onset Inflammatory Bowel Disease: Systematic Review.
Gastroenterology 2022;162:1147.e4-1159.e4.

Tomek V, Jicinska H, Pavlicek J, et al. Pregnancy Termination
and Postnatal Major Congenital Heart Defect Prevalence After
Introduction of Prenatal Cardiac Screening. JAMA Netw Open
2023;6:€2334069.

Ashfaq A, Gray GM, Carapellucci J, et al. Impact

of Coronavirus-2019 On Pediatric and Adult Heart



V. Urbanova et al.

361

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

Transplantation Waitlist Activity and Mortality in The United
States: A Descriptive Approach. Lancet Reg Health Am
2021;3:100060.

Hoffman JIE, Kaplan S. The incidence of congenital heart
disease. J Am Coll Cardiol 2002;39:1890-900.

Samanek M, Voriskova M. Congenital heart disease among
815,569 children born between 1980 and 1990 and their
15-year survival: a prospective Bohemia survival study. Pediatr
Cardiol 1999;20:411-417.

McCrindle BW, Rowley AH, Newburger JW, et al. Diagnosis,
Treatment, and Long-Term Management of Kawasaki Disease:
A Scientific Statement for Health Professionals From the
American Heart Association. Circulation 2017;135:€927-e999.
Rader DJ, Cohen J, Hobbs HH. Monogenic
hypercholesterolemia: new insights in pathogenesis and
treatment. J Clin Invest 2003;111:1795-1803.

Wiegman A, Gidding SS, Watts GF, et al. Familial
hypercholesterolaemia in children and adolescents: gaining
decades of life by optimizing detection and treatment. Eur
Heart J 2015;36:2425-2437.

Basso C, Aguilera B, Banner J, et al. Guidelines for autopsy
investigation of sudden cardiac death: 2017 update from the
Association for European Cardiovascular Pathology. Virchows
Archiv 2017;471:691-705.

Gidding SS, Wiegman A, Groselj U, et al. Paediatric familial
hypercholesterolaemia screening in Europe: public policy
background and recommendations. Eur J Prev Cardiol
2022;29:2301-2311.

Starr B, Hadfield SG, Hutten BA, et al. Development of
sensitive and specific age- and gender-specific low-density
lipoprotein cholesterol cutoffs for diagnosis of first-degree
relatives with familial hypercholesterolaemia in cascade
testing. Clin Chem Lab Med 2008;46:791-803.

Huijgen R, Hutten BA, Kindt I, et al. Discriminative Ability

of LDL-Cholesterol to Identify Patients With Familial
Hypercholesterolemia. Circ Cardiovasc Genet 2012;5:354-359.
Sun J, Wang M, Yang L, et al. Sleep duration and
cardiovascular risk factors in children and adolescents:

A systematic review. Sleep Med Rev 2020;53:101338.
Genovesi S, Giussani M, Orlando A, et al. Salt and Sugar: Two
Enemies of Healthy Blood Pressure in Children. Nutrients
2021;13:697.

Anderson YC, Wynter LE, Grant CC, et al. A Novel Home-Based
Intervention for Child and Adolescent Obesity: The Results

of the Whanau Pakari Randomized Controlled Trial. Obesity
2017;25:1965-1973.

Staiano AE, Beyl RA, Guan W, et al. Home-based exergaming
among children with overweight and obesity: a randomized
clinical trial. Pediatr Obes 2018;13:724-733.

Staiano AE, Webster EK, Allen AT, et al. Screen-Time

Policies and Practices in Early Care and Education Centers

in Relationship to Child Physical Activity. Childhood Obesity
2018;14:341-348.

Staiano AE, Abraham AA, Calvert SL. Adolescent exergame
play for weight loss and psychosocial improvement:

A controlled physical activity intervention. Obesity
2013;21:598-601.

Oliveira CB, Pinto RZ, Saraiva BTC, et al. Effects of active video
games on children and adolescents: A systematic review with
meta-analysis. Scand J Med Sci Sports 2020;30:4-12.

LeBlanc AG, Chaput JP, McFarlane A, et al. Active Video Games
and Health Indicators in Children and Youth: A Systematic
Review. PLoS One 2013;8:e65351.

Monzani A, Ricotti R, Caputo M, et al. A Systematic Review
of the Association of Skipping Breakfast with Weight and
Cardiometabolic Risk Factors in Children and Adolescents.
What Should We Better Investigate in the Future? Nutrients
2019;11:387.

Azevedo LB, Ling J, Soos |, et al. The effectiveness of sedentary
behaviour interventions for reducing body mass index in
children and adolescents: systematic review and meta-analysis.
Obesity Reviews 2016;17:623-635.

Hill D, Ameenuddin N, Reid Chassiakos Y (Linda), et al. Media
and Young Minds. Pediatrics 2016;138:€20162591.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

Marson EC, Delevatti RS, Prado AKG, et al. Effects of aerobic,
resistance, and combined exercise training on insulin resistance
markers in overweight or obese children and adolescents:

A systematic review and meta-analysis. Prev Med (Baltim)
2016;93:211-218.

Ruotsalainen H, Kyngas H, Tammelin T, Kaaridginen

M. Systematic review of physical activity and exercise
interventions on body mass indices, subsequent physical
activity and psychological symptoms in overweight and obese
adolescents. J Adv Nurs 2015;71:2461-2477.

Kelley GA, Kelley KS. Effects of Exercise in the Treatment of
Overweight and Obese Children and Adolescents: A Systematic
Review of Meta-Analyses. J Obes 2013;2013:1-10.
Garcia-Hermoso A, Sanchez-Lépez M, Martinez-Vizcaino

V. Effects of Aerobic Plus Resistance Exercise on Body
Composition Related Variables in Pediatric Obesity:

A Systematic Review and Meta-Analysis of Randomized
Controlled Trials. Pediatr Exerc Sci 2015;27:431-440.

Heyman MB, Abrams SA, Heitlinger LA, et al. Fruit Juice in
Infants, Children, and Adolescents: Current Recommendations.
Pediatrics 2017;139:e20170967.

Schneider MB, Benjamin HJ. Sports Drinks and Energy

Drinks for Children and Adolescents: Are They Appropriate?
Pediatrics 2011;127:1182-1189.

Vos MB, Kaar JL, Welsh JA, et al. Added Sugars and
Cardiovascular Disease Risk in Children: A Scientific
Statement From the American Heart Association. Circulation
2017;135:e1017-e1034.

Malik VS, Pan A, Willett WC, Hu FB. Sugar-sweetened
beverages and weight gain in children and adults:

a systematic review and meta-analysis. Am J Clin Nutr
2013;98:1084-1102.

Kranz S, Brauchla M, Slavin JL, Miller KB. What Do We Know
about Dietary Fiber Intake in Children and Health? The Effects
of Fiber Intake on Constipation, Obesity, and Diabetes in
Children. Adv Nutr 2012;3:47-53.

Lv X, Sun J, Bi Y, et al. Risk of all-cause mortality and
cardiovascular disease associated with secondhand smoke
exposure: A systematic review and meta-analysis. Int J Cardiol
2015;199:106-115.

Corkins MR, Daniels SR, de Ferranti SD, et al. Nutrition in
Children and Adolescents. Med Clin North Am 2016;100:1217—-
1235.

Chaput JP, Willumsen J, Bull F, et al. 2020 WHO guidelines

on physical activity and sedentary behaviour for children and
adolescents aged 5-17years: summary of the evidence. Int J
Behav Nutr Phys Act 2020;17:141.

Kris-Etherton PM, Petersen KS, Després JP, et al. Special
Considerations for Healthy Lifestyle Promotion Across the
Life Span in Clinical Settings: A Science Advisory From the
American Heart Association. Circulation 2021;144:e515-e532.
Astrup A, Magkos F, Bier DM, et al. Saturated Fats and
Health: A Reassessment and Proposal for Food-Based
Recommendations. J Am Coll Cardiol 2020;76:844-857.
Gidding SS, Ann Champagne M, de Ferranti SD, et al. The
Agenda for Familial Hypercholesterolemia. Circulation
2015;132:2167-2192.

Watts GF, Gidding S, Wierzbicki AS, et al. Integrated guidance
on the care of familial hypercholesterolaemia from the
International FH Foundation. Int J Cardiol 2014;171:309-325.
Vuorio A, Kuoppala J, Kovanen PT, et al. Statins for children
with familial hypercholesterolemia. Cochrane Database Syst
Rev 2017;7:CD006401.

Kusters DM, Avis HJ, de Groot E, et al. Ten-Year Follow-up
After Initiation of Statin Therapy in Children With Familial
Hypercholesterolemia. JAMA 2014;312:1055-1057.

Cuchel M, Raal FJ, Hegele RA, et al. 2023 Update on European
Atherosclerosis Society Consensus Statement on Homozygous
Familial Hypercholesterolaemia: new treatments and clinical
guidance. Eur Heart J 2023;44:2277-2291.

Wilson DP, Jacobson TA, Jones PH, et al. Use of Lipoprotein(a)
in clinical practice: A biomarker whose time has come.

A scientific statement from the National Lipid Association.

J Clin Lipidol 2019;13:374-392.



362 Rizikové faktory a chronickd onemocnéni spojend s rizikem onemocnéni koronarnich tepen u déti

67. de Boer LM, Wiegman A, Kroon J, et al. Lipoprotein(a) and 90. Inge TH, Laffel LM, Jenkins TM, et al. Comparison of Surgical
carotid intima-media thickness in children with familial and Medical Therapy for Type 2 Diabetes in Severely Obese
hypercholesterolaemia in the Netherlands: a 20-year follow-up Adolescents. JAMA Pediatr 2018;172:452.
study. Lancet Diabetes Endocrinol 2023;11:667-674. 91. Constantino MI, Molyneaux L, Limacher-Gisler F, et al. Long-

68. Alankar A, Brar PC, Kohn B. Lipoprotein(a): a Case for Universal -Term Complications and Mortality in Young-Onset Diabetes.
Screening in Youth. Curr Atheroscler Rep 2023;25:487-493. Diabetes Care 2013;36:3863-3869.

69. Mach F, Baigent C, Catapano AL, et al. 2019 ESC/EAS Guidelines 92. Orchard TJ, Costacou T, Kretowski A, Nesto RW. Type
for the management of dyslipidaemias: lipid modification to 1 Diabetes and Coronary Artery Disease. Diabetes Care
reduce cardiovascular risk. Eur Heart J 2020;41:111-188. 2006;29:2528-2538.

70. Wilson DP, Koschinsky ML, Moriarty PM. Expert position 93. Dahl-Jergensen K, Larsen JR, Hanssen KF. Atherosclerosis in
statements: comparison of recommendations for the care childhood and adolescent type 1 diabetes: early disease, early
of adults and youth with elevated lipoprotein(a). Curr Opin treatment? Diabetologia 2005;48:1445-1453.

Endocrinol Diabetes Obes 2021;28:159-173. 94. Poznyak A, Grechko AV, Poggio P, et al. The Diabetes

71. de Boer LM, Wiegman A, Swerdlow DI, et al. Pharmacotherapy Mellitus—Atherosclerosis Connection: The Role of Lipid and
for children with elevated levels of lipoprotein(a): future Glucose Metabolism and Chronic Inflammation. Int J Mol Sci
directions. Expert Opin Pharmacother 2022;23:1601-1615. 2020;21:1835.

72. de Onis M. Development of a WHO growth reference for 95. Tsao CW, Aday AW, Almarzooq ZI, et al. Heart Disease and
school-aged children and adolescents. Bull World Health Organ Stroke Statistics—2023 Update: A Report From the American
2007;85:660-667. Heart Association. Circulation 2023;147:€93-e621.

73. Farello G, D'Andrea M, Quarta A, et al. Children and 96. Peppa-Patrikiou M, Scordili M, Antoniou A, et al. Carotid
Adolescents Dietary Habits and Lifestyle Changes during Atherosclerosis in Adolescents and Young Adults With IDDM:
COVID-19 Lockdown in Italy. Nutrients 2022;14:2135. Relation to urinary endothelin, albumin, free cortisol, and

74. Browne NT, Snethen JA, Greenberg CS, et al. When Pandemics other factors. Diabetes Care 1998;21:1004-1007.

Collide: The Impact of COVID-19 on Childhood Obesity. 97. Rodriguez BL, Fujimoto WY, Mayer-Davis EJ, et al. Prevalence
J Pediatr Nurs 2021;56:90-98. of Cardiovascular Disease Risk Factors in U.S. Children and

75. Twig G, Yaniv G, Levine H, et al. Body-Mass Index in 2.3 Million Adolescents With Diabetes. Diabetes Care 2006;29:1891-1896.
Adolescents and Cardiovascular Death in Adulthood. N Engl J 98. Rodriguez BL, Dabelea D, Liese AD, et al. Prevalence and
Med 2016;374:2430-2440. Correlates of Elevated Blood Pressure in Youth with Diabetes

76. Skinner AC, Staiano AE, Armstrong SC, et al. Appraisal of Mellitus: The Search for Diabetes in Youth Study. J Pediatr
Clinical Care Practices for Child Obesity Treatment. Part II: 2010;157:245.e1-251.e1.

Comorbidities. Pediatrics 2023;151:€2022060643. 99. Liu LL, Lawrence JM, Davis C, et al. Prevalence of overweight

77. Drozdz D, Alvarez-Pitti J, Wéjcik M, et al. Obesity and and obesity in youth with diabetes in USA: the SEARCH for
Cardiometabolic Risk Factors: From Childhood to Adulthood. Diabetes in Youth Study. Pediatr Diabetes 2010;11:4-11.
Nutrients 2021;13:4176. 100. Shah AS, Zeitler PS, Wong J, et al. ISPAD Clinical Practice

78. Bashir A, Doreswamy S, Narra LR, et al. Childhood Obesity as Consensus Guidelines 2022: Type 2 diabetes in children and
a Predictor of Coronary Artery Disease in Adults: A Literature adolescents. Pediatr Diabetes 2022;23:872-902.

Review. Cureus 2020;12:e11473. 101. Bjornstad P, Dart A, Donaghue KC, et al. ISPAD Clinical Practice

79. Falkner B, Gidding SS, Portman R, Rosner B. Blood Pressure Consensus Guidelines 2022: Microvascular and macrovascular
Variability and Classification of Prehypertension and complications in children and adolescents with diabetes.
Hypertension in Adolescence. Pediatrics 2008;122:238-242. Pediatr Diabetes 2022;23:1432-1450.

80. Hampl SE, Hassink SG, Skinner AC, et al. Clinical Practice 102. Alman AC, Talton JW, Wadwa RP, et al. Cardiovascular health
Guideline for the Evaluation and Treatment of Children and in adolescents with type 1 diabetes: The SEARCH CVD Study.
Adolescents With Obesity. Pediatrics 2023;151:€2022060640. Pediatr Diabetes 2014;15:502-510.

81. Mokha JS, Srinivasan SR, Dasmahapatra P, et al. Utility of waist-  103. Kershnar AK, Daniels SR, Imperatore G, et al. Lipid
-to-height ratio in assessing the status of central obesity and abnormalities are prevalent in youth with type 1 and type
related cardiometabolic risk profile among normal weight and 2 diabetes: The search for diabetes in youth study. J Pediatr
overweight/obese children: The Bogalusa Heart Study. BMC 2006;149:314-319.

Pediatr 2010;10:73. 104. TODAY Study Group. Lipid and Inflammatory Cardiovascular

82. Flynn JT, Kaelber DC, Baker-Smith CM, et al. Clinical Risk Worsens Over 3 Years in Youth With Type 2 Diabetes.
Practice Guideline for Screening and Management of High Diabetes Care 2013;36:1758-1764.

Blood Pressure in Children and Adolescents. Pediatrics 105. Lewington S, Clarke R, Qizilbash N, et al. Age-specific relevance
2017;142:€20181739. of usual blood pressure to vascular mortality: a meta-analysis of

83. van der Baan-Slootweg O, Benninga MA, Beelen A, et al. individual data for one million adults in 61 prospective studies.
Inpatient Treatment of Children and Adolescents With Severe Lancet 2002;360:1903-1913.

Obesity in the Netherlands. JAMA Pediatr 2014;168:807. 106. Yano Y, Reis JP, Colangelo LA, et al. Association of Blood

84. van der Horst K, Ferrage A, Rytz A. Involving children in meal Pressure Classification in Young Adults Using the 2017
preparation. Effects on food intake. Appetite 2014;79:18-24. American College of Cardiology/American Heart Association

85. Hadjiyannakis S, Ibrahim Q, Li J, et al. Obesity class versus the Blood Pressure Guideline With Cardiovascular Events Later in
Edmonton Obesity Staging System for Pediatrics to define Life. JAMA 2018;320:1774.
health risk in childhood obesity: results from the CANPWR 107. Franks PW, Hanson RL, Knowler WC, et al. Childhood Obesity,
cross-sectional study. Lancet Child Adolesc Health 2019;3:398- Other Cardiovascular Risk Factors, and Premature Death. N Engl
407. J Med 2010;362:485-493.

86. Reinehr T, Kleber M, Toschke AM. Lifestyle intervention in 108. Juonala M, Jarvisalo MJ, Maki-Torkko N, et al. Risk Factors
obese children is associated with a decrease of the metabolic Identified in Childhood and Decreased Carotid Artery Elasticity
syndrome prevalence. Atherosclerosis 2009;207:174-180. in Adulthood. Circulation 2005;112:1486-1493.

87. Kelly AS, Auerbach P, Barrientos-Perez M, et al. A Randomized, 109. Expert Panel on Integrated Guidelines for Cardiovascular
Controlled Trial of Liraglutide for Adolescents with Obesity. Health and Risk Reduction in Children and Adolescents:

N Engl J Med 2020;382:2117-2128. Summary Report. Pediatrics 2011;128(Suppl. 5):5213-5256.

88. Inge TH, Courcoulas AP, Jenkins TM, et al. Weight Loss and 110. Samanek M, Urbanova Z, Reich O, et al. Doporuéeni pro
Health Status 3 Years after Bariatric Surgery in Adolescents. diagnostiku a Iécbu hypertenze u déti a dospivajicich.

N Engl J Med 2016;374:113-123. Vypracované Pracovni skupinou détské kardiologie. Cor Vasa

89. Michalsky MP, Inge TH, Jenkins TM, et al. Cardiovascular 2009;51:227-235.

Risk Factors After Adolescent Bariatric Surgery. Pediatrics 111. O'Donnell M, Yusuf S, Vogt L, et al. Potassium intake: the

2018;141:€20172485.

Cinderella electrolyte. Eur Heart J 2023;44:4925-4934.



V. Urbanova et al.

363

112.

113.

114.

115.

116.

117.

118.

119.

120.

121.

122.

123.

124.

125.

126.

127.

128.

129.

130.

131.

132.

133.

Hodacova L, Cermakova E, Smejkalova J, et al. Prevalence
koureni v populaci ceskych déti. Prakt Lék 2015;95:148-153.
Mitsnefes MM, Laskin BL, Dahhou M, et al. Mortality Risk
Among Children Initially Treated With Dialysis for End-Stage
Kidney Disease, 1990-2010. JAMA 2013;309:1921.

Foster BJ, Dahhou M, Zhang X, et al. Change in Mortality

Risk Over Time in Young Kidney Transplant Recipients. Am J
Transplant 2011;11:2432-2442.

Luke RG. Chronic Renal Failure — A Vasculopathic State. N Engl
J Med 1998;339:841-843.

Kouri AM, Rheault MN. Cardiovascular disease in children
with chronic kidney disease. Curr Opin Nephrol Hypertens
2021;30:231-236.

Cheung AK, Chang Tl, Cushman WC, et al. KDIGO 2021 Clinical
Practice Guideline for the Management of Blood Pressure in
Chronic Kidney Disease. Kidney Int 2021;99:51-587.

Wanner C, Tonelli M. KDIGO Clinical Practice Guideline for
Lipid Management in CKD: summary of recommendation
statements and clinical approach to the patient. Kidney Int
2014;85:1303-1309.

ESCAPE Trial Group; Wuhl E, Trivelli A, et al. Strict Blood-
-Pressure Control and Progression of Renal Failure in Children.
N Engl J Med 2009;361:1639-1650.

Panico C, Condorelli G. Unmet Needs in the Pathogenesis

and Treatment of Cardiovascular Comorbidities in Chronic
Inflammatory Diseases. Clin Rev Allergy Immunol 2018;55:
254-270.

Maradit-Kremers H, Crowson CS, Nicola PJ, et al. Increased
unrecognized coronary heart disease and sudden deaths

in rheumatoid arthritis: A population-based cohort study.
Arthritis Rheum 2005;52:402-411.

Symmons DPM, Gabriel SE. Epidemiology of CVD in rheumatic
disease, with a focus on RA and SLE. Nat Rev Rheumatol
2011;7:399-408.

Durante A, Bronzato S. The Increased Cardiovascular Risk in
Patients Affected by Autoimmune Diseases: Review of the
Various Manifestations. J Clin Med Res 2015;7:379-384.
Schanberg LE, Sandborg C. Dyslipoproteinemia and premature
atherosclerosis in pediatric systemic lupus erythematosus. Curr
Rheumatol Rep 2004;6:425-433.

Soep JB, Mietus-Snyder M, Malloy MJ, et al. Assessment

of atherosclerotic risk factors and endothelial function in
children and young adults with pediatric-onset systemic lupus
erythematosus. Arthritis Care Res (Hoboken) 2004;51:451-457.
Schanberg LE, Sandborg C, Barnhart HX, et al. Premature
atherosclerosis in pediatric systemic lupus erythematosus: Risk
factors for increased carotid intima-media thickness in the
atherosclerosis prevention in pediatric lupus erythematosus
cohort. Arthritis Rheum 2009;60:1496-1507.

Ardoin SP, Schanberg LE, Sandborg Cl, et al. Secondary
analysis of APPLE study suggests atorvastatin may reduce
atherosclerosis progression in pubertal lupus patients with
higher C reactive protein. Ann Rheum Dis 2014;73:557-566.
Gruca M, Zamojska J, Niewiadomska-Jarosik K, et al.
Assessment of Cardiovascular Risk Factors in Patients with
Juvenile Idiopathic Arthritis. Nutrients 2023;15:1700.
Kostopoulou M, Nikolopoulos D, Parodis I, Bertsias G.
Cardiovascular Disease in Systemic Lupus Erythematosus:
Recent Data on Epidemiology, Risk Factors and Prevention.
Curr Vasc Pharmacol 2020;18:549-565.

Cainzos-Achirica M, Glassner K, Zawahir HS, et al.
Inflammatory Bowel Disease and Atherosclerotic
Cardiovascular Disease. J Am Coll Cardiol 2020;76:2895-2905.
Ridker PM, Everett BM, Thuren T, et al. Antiinflammatory
Therapy with Canakinumab for Atherosclerotic Disease. N Engl
J Med 2017;377:1119-1131.

Wong ND, Budoff MJ, Ferdinand K, et al. Atherosclerotic
cardiovascular disease risk assessment: An American Society for
Preventive Cardiology clinical practice statement. Am J Prev
Cardiol 2022;10:100335.

Gleeson M, Bishop NC, Stensel DJ, et al. The anti-inflammatory
effects of exercise: mechanisms and implications for the
prevention and treatment of disease. Nat Rev Immunol
2011;11:607-615.

134.

135.

136.

137.

138.

139.

140.

141.

142.

143.

144.

145.

146.

147.

148.

149.

150.

151.

152.

153.

154.

Gioia C, Lucchino B, Tarsitano MG, et al. Dietary Habits

and Nutrition in Rheumatoid Arthritis: Can Diet Influence
Disease Development and Clinical Manifestations? Nutrients
2020;12:1456.

Dahan S, Segal Y, Shoenfeld Y. Dietary factors in rheumatic
autoimmune diseases: a recipe for therapy? Nat Rev
Rheumatol 2017;13:348-358.

Expert Panel on Integrated Guidelines for Cardiovascular
Health and Risk Reduction in Children and Adolescents:
Summary Report. Pediatrics 2011;128(Suppl. 5):5213-5256.
Lastavka J, Oreska S, Tom¢ik M, Vrablik M. Kardiovaskularni
riziko u pacientd s revmatickymi chorobami a jeho
management. Vniti Lék 2018;64:51-59.

Drosos GC, Vedder D, Houben E, et al. EULAR
recommendations for cardiovascular risk management in
rheumatic and musculoskeletal diseases, including systemic
lupus erythematosus and antiphospholipid syndrome. Ann
Rheum Dis 2022;81:768-779.

Oeffinger KC, Mertens AC, Sklar CA, et al. Chronic Health
Conditions in Adult Survivors of Childhood Cancer. N Engl J
Med 2006;355:1572-1582.

van Dalen EC, Mulder RL, Suh E, et al. Coronary artery disease
surveillance among childhood, adolescent and young adult
cancer survivors: A systematic review and recommendations
from the International Late Effects of Childhood Cancer
Guideline Harmonization Group. Eur J Cancer 2021;156:
127-137.

Hoffman MC, Mulrooney DA, Steinberger J, et al. Deficits in
Physical Function Among Young Childhood Cancer Survivors.
J Clin Oncol 2013;31:2799-2805.

Lipshultz ER, Chow EJ, Doody DR, et al. Cardiometabolic
Risk in Childhood Cancer Survivors: A Report from the
Children’s Oncology Group. Cancer Epidemiol Biomarkers Prev
2022;31:536-542.

Pollock NI, Cohen LE. Growth Hormone Deficiency and
Treatment in Childhood Cancer Survivors. Front Endocrinol
(Lausanne) 2021;12:745932.

Tutarel O, Kempny A, Alonso-Gonzalez R, et al. Congenital
heart disease beyond the age of 60: emergence of a new
population with high resource utilization, high morbidity, and
high mortality. Eur Heart J 2014;35:725-732.

Lui GK, Fernandes S, McElhinney DB. Management of
Cardiovascular Risk Factors in Adults With Congenital Heart
Disease. J Am Heart Assoc 2014;3:e001076.

Giannakoulas G, Dimopoulos K, Engel R, et al. Burden of
Coronary Artery Disease in Adults With Congenital Heart
Disease and Its Relation to Congenital and Traditional Heart
Risk Factors. Am J Cardiol 2009;103:1445-1450.

Moons P, Van Deyk K, Dedroog D, et al. Prevalence of
cardiovascular risk factors in adults with congenital heart
disease. Eur J Cardiovasc Prev Rehabil 2006;13:612-616.

Lui GK, Rogers IS, Ding VY, et al. Risk Estimates for
Atherosclerotic Cardiovascular Disease in Adults With
Congenital Heart Disease. Am J Cardiol 2017;119:112-118.
Vonder Muhll IF, Sehgal T, Paterson DI. The Adult With
Repaired Coarctation: Need for Lifelong Surveillance. Can J
Cardiol 2016;32:1038.e11-1038.e15.

Egbe AC, Rihal CS, Thomas A, et al. Coronary Artery Disease in
Adults With Coarctation of Aorta: Incidence, Risk Factors, and
Outcomes. J Am Heart Assoc 2019;8:e012056.

Bache RJ, Dai XZ. Myocardial oxygen consumption during
exercise in the presence of left ventricular hypertrophy
secondary to supravalvular aortic stenosis. ] Am Coll Cardiol
1990;15:1157-1164.

Daniels SR, Loggie JMH, Schwartz DC, et al. Systemic
hypertension secondary to peripheral vascular anomalies in
patients with Williams syndrome. J Pediatr 1985;106:249-
251.

Roberts WC. Major anomalies of coronary arterial origin seen
in adulthood. Am Heart J 1986;111:941-963.

Click RL, Holmes DR, Vlietstra RE, et al. Anomalous coronary
arteries: location, degree of atherosclerosis and effect on
survival — a report from the coronary artery surgery study.

J Am Coll Cardiol 1989;13:531-537.



364

Rizikové faktory a chronickd onemocnéni spojend s rizikem onemocnéni koronarnich tepen u déti

155.

156.

157.

158.

159.

160.

161.

162.

163.

164.

165.

166.

Kato H, Sugimura T, Akagi T, et al. Long-term Consequences of
Kawasaki Disease. Circulation 1996;94:1379-1385.

Newburger JW, Takahashi M, Burns JC, et al. The Treatment of
Kawasaki Syndrome with Intravenous Gamma Globulin. N Engl
J Med 1986;315:341-347.

Tulloh RMR, Mayon-White R, Harnden A, et al. Kawasaki
disease: a prospective population survey in the UK and Ireland
from 2013 to 2015. Arch Dis Child 2019;104:640-646.
Gupta-Malhotra M, Gruber D, Abraham SS, et al.
Atherosclerosis in Survivors of Kawasaki Disease. J Pediatr
2009;155:572-577.

Brogan P, Burns JC, Cornish J, et al. Lifetime cardiovascular
management of patients with previous Kawasaki disease.
Heart 2020;106:411-420.

de Graeff N, Groot N, Ozen S, et al. European consensus-
-based recommendations for the diagnosis and treatment

of Kawasaki disease — the SHARE initiative. Rheumatology
2019;58:672-682.

Suda K, Tahara N, Honda A, et al. Statin reduces persistent
coronary arterial inflammation evaluated by serial
18fluorodeoxyglucose positron emission tomography imaging
long after Kawasaki disease. Int J Cardiol 2015;179:61-62.
David J, Stard V, Hradsky O, et al. Epidemiological and

clinical characteristics of paediatric inflammatory multisystem
syndrome temporally associated with SARS-CoV-2 (PIMS-TS) in
the Czech Republic. Cesk Pediatr 2022;77:333-339.

Alsaied T, Tremoulet AH, Burns JC, et al. Review of Cardiac
Involvement in Multisystem Inflammatory Syndrome in
Children. Circulation 2021;143:78-88.

Laks JA, Dipchand Al. Cardiac allograft vasculopathy: A review.
Pediatr Transplant 2022;26:e14218.

McGiffin DC, Savunen T, Kirklin JK, et al. Cardiac transplant
coronary artery disease: A multivariable analysis of
pretransplantation risk factors for disease development and
morbid events. J Thorac Cardiovasc Surg 1995;109:1081-1089.
Sehgal S, Bock MJ, Louks Palac H, et al. New-onset diabetes
mellitus after heart transplantation in children - incidence and
risk factors. Pediatr Transplant 2016;20:963-969.

167.

168.

169.

170.

171.

172.

173.

174.

175.

176.

Singh T, Naftel D, Webber S, et al. Hyperlipidemia in Children
After Heart Transplantation. J Heart Lung Transplant
2006;25:1199-1205.

Velleca A, Shullo MA, Dhital K, et al. The International Society
for Heart and Lung Transplantation (ISHLT) guidelines for the
care of heart transplant recipients. J Heart Lung Transplant
2023;42:e1-141.

Simmonds J, Fenton M, Dewar C, et al. Endothelial Dysfunction
and Cytomegalovirus Replication in Pediatric Heart
Transplantation. Circulation 2008;117:2657-2661.

Greenway SC, Butts R, Naftel DC, et al. Statin therapy

is not associated with improved outcomes after heart
transplantation in children and adolescents. J Heart Lung
Transplant 2016;35:457-465.

Arora S, Andreassen AK, Karason K, et al. Effect of Everolimus
Initiation and Calcineurin Inhibitor Elimination on Cardiac
Allograft Vasculopathy in De Novo Heart Transplant
Recipients. Circ Heart Fail 2018;11:e004050.

Velleca A, Shullo MA, Dhital K, et al. The International Society
for Heart and Lung Transplantation (ISHLT) guidelines for the
care of heart transplant recipients. J Heart Lung Transplant
2023;42:e1-e141.

Stout KK, Daniels CJ, Aboulhosn JA, et al. 2018 AHA/ACC
Guideline for the Management of Adults With Congenital
Heart Disease: A Report of the American College of
Cardiology/American Heart Association Task Force on Clinical
Practice Guidelines. Circulation 2019;139:e698-e800.
Baumgartner H, De Backer J, Babu-Narayan SV, et al. 2020
ESC Guidelines for the management of adult congenital heart
disease. Eur Heart J 2021;42:563-645.

Bozensky J, et al. Détska obezita 2021. Praha: Institut
postgradudlniho vzdélavani ve zdravotnictvi, 2022.

Urbanova Z, Saméanek M, Freiberger T, et al. Doporuceni

pro diagnostiku a Ié¢bu dyslipidemii u déti a dospivajicich,
vypracované vyborem Ceské spole¢nosti pro aterosklerézu. Cor
Vasa 2008;50:K41-K47.



\‘}A
T4

SLEQVIO®

: 1Al 284 mg injekeni roztok
| ﬂ kl |S| raﬂ v predpinéné injekeni strikacce

v Jediné hypolipidemikum v Efektivni a dlouhodobé
ve vasi ambulanci snizeni LDL-C o 50-55 %'

s ddavkovdnim v PFiznivy bezpe&nostni

2% rocné profil’

DAVKA KAZ'DYCI;I
A 6 MESICU

ZAHAJOVACI ( POTE

MESic
DALSI Df\)le\
ZA 3 MESICE

*Po pocdtecniddavce je dalsi ddvka za 3 mésice a dalsivzdy po 6 mésicich.

Tento I&ivy pripravek podlghd dalsimu sledovani. To umo?ni rychlé ziskdninovych informaci o bezpegnosti. Zadame zdravotnické pracovniky, aby hldsil jakakoli podezient na nezadouci
(icinky. Podrobnosti o hldSeni nezédoucich G&inki viz Souhrn dajti o pFipravku, bod 4.8.

Lkrécend informace * LEQVIO 284 my injekeni roztok v predpInéné injekéni stiikacce e SloZeni: Jedna predpinéna injekGni stiikatka obsahuje inclisiranum natricum odpovidajici inclisiranum 284 mg v 1,5 ml
roztoku. Indikace: Pripravek Legvio je indikovan u dospélych s primarni hypercholesterolemif (heterozygotni familidrni a nefamilidrni) nebo smiSenou dyslipidemit jako dopingk k dietnim opatfenim: v kombinaci se
statinem nebo statinem v kombinaci s jinymi pfipravky snizujicimi hladinu lipidd u pacientd neschopnych dosahnout cilti pro LDL-C pfi maximalni tolerované dévce statinu, nebo samostatné nebo v kombinaci s jingmi
pripravky snizujicimi hladinu lipidd u pacient( trpicich nesnasenlivosti statinu nebo u nichZ je statin kontraindikovén. Davkovani: Doporucena davka je 284 mg inklisiranu podavand jako jednorazova subkutanni injekce:
potatecni davka, dalsi po 3 mésicich a poté kazdych 6 mésicl. Pokud je pldnovand dévka opozdéna o méné neZ 3 mésice, ma byt inklisiran podén a dévkovani mé pokraGovat podle pacientova pivodniho schématu.
Pokud je planovana davka opozdéna o vice nez 3 mésice, md byt zahdjen novy davkovaci rezim - md byt podana pocatecni dévka inklisiranu, dalsf po 3 mésicich a poté kazdych 6 mésicd. Inklisiran Ize podavat okamzité ' -
po posledni dévce monoklondini protilatky inhibujci PCSKS. Pro udrZeni snizeni LDL-C se doporutuje, aby byl inklisiran poddn do 2 tydnd po posledni dévce monoklondini protilétky inhibujici PCSKS. Kontraindikace: Hypersenzitivita na Iégivou ldtku nebo na
kteroukoli pomocnou latku. Zviastni upozornéni/varavani: Ucinek hemodialyzy na farmakokinetiku inklisiranu nebyl studovan. Vzhledem k tomu, Ze inklisiran je vylucovan ledvinami, nemé se hemodialyza provadét po dobu nejméné 72 hodin od podni
inklisiranu. Interakee: Inklisiran neni substratem pro bézné transportéry I6civ, a prestoze nebyly provedeny studie /7 vizro, nepfedpoklddd se, Ze bude substrétem pro cytochrom P450. Inklisiran nenf inhibitorem nebo induktorem enzymii cytochromu P450
nebo béznych transportérd IEciv. Proto se neotekavd, Ze by inklisiran mél klinicky vjznamné interakce s jinmi Iégivymi pripravky. Na zékladé omezenych dostupnych daji nejsou ocekdvény klinicky viznamné interakce s atorvastatinem, rosuvastatinem
nebo jinymi statiny. Téhotenstvi a kojeni: Udaje o poddvéni inklisiranu téhotnym Zendm jsou omezené nebo nejsou k dispozici. Paddvani inklisiranu v thotenstvi se z preventivnich divod nedoporuguje. Neni zndmo, zda se inklisiran wluguje do lidského
matefského mléka. Riziko pro kojené novorozence/ déti nelze vyloutit. Nezadouci dinky: Casté: Reakce v misté vpichu. Podminky uchovavani: Chrarite pred mrazem. Dostupné Iékové formy/velikosti baleni: Predpinénd injekcni stfikacka 1,5 ml roztoku
v predplnéné injekéni stfikacce (sklo tfidy 1) s pistovou zétkou (brombutyl, fluorotekem potaZend pryZ) s jehlou a pevnym krytem jehly. Velikost baleni jedna predplnénd injekéni stfikacka. *Predplnénd injekéni stfikacka s ochrannym pouzdrem jehly 1,5 ml
roztoku v predpInéné injekeni stfikacce (sklo tfidy I) s pistovou zatkou (brombutyl, fluorotekem potaZzend pryZ) s jehlou, pevnym krytem jehly a s ochrannym pouzdrem jehly. Velikost baleni jedna predpinénd injekéni stfikacka s ochrannym pouzdrem jehly™.
Poznémka: Drive nez lék predepiSete, prectéte si peclivé Uplnou informaci o pripravku. Reg. £.. “EU/1/20/1494/001-002* Datum registrace: 9.12.2020. Datum posledni revize textu SPG: 24.03.2022. DrZitel rozhodnuti o registraci: Novartis
Europharm Limited, Vista Building, Elm Park, Merrion Road, Dublin 4, Irsko. Wdley pripravku je véizén na lekaisky piedpis, pripravek je hiazen z prostizdkil veiginého zaravotniho payisténi od 01.04.2023.

LEQVIO a logo LEQVIO jsou registrované ochranng zndmky spolegnosti Novartis AG. REFERENGE: 1. SPC Legvio 284 mg injektni roztok v predplnéné injekénf stfikatce, datum posledni revize 24.03.2022. 2. SUKL, www.sukl.cz.
Licencovano od Alnylam Pharmaceuticals, Inc.

Novartis s. r. 0., Na Pankraci 1724/129, 140 00 Praha 4, . . .
tel.; +420 225 775 111, www.novartis.cz, info.cz@novartis.com (72403280917/03/2024 U/ NOVARTIS | Reimagining Medicine



Kazuistika | Case report

Sinus of Valsalva aneurysm — myocardial infarction
perpetrator or silent bystander?

Martin Jedlicka?, Michal Fikrle?, Roman Panovsky®<, Lucia Masarova<

@ Department of Cardiology, Jihlava Hospital, Jihlava, the Czech Republic
b 15t Department of Internal Medicine — Cardioangiology, St. Anne’s University Hospital Brno, Brno, the Czech Republic
¢ International Clinical Research Center, St. Anne’s University Hospital Brno, Brno, the Czech Republic

ARTICLE INFO

Article history:

Submitted: 13. 9. 2023
Accepted: 1. 10. 2023
Available online: 22. 5. 2024

Klicova slova:

Aneurysma Valsalvova sinu
Embolie

Infarkt myokardu
Kazuistika

Keywords:

Case report

Embolism

Myocardial infarction
Sinus of Valsalva aneurysm

SOUHRN

Uvod: V nékterych ptipadech nemusi infarkt myokardu vzniknout na podkladé aterotrombézy, ale mize mit
mnoho jinych pficin. Jednou z nich je embolizace do koronarniho fecisté. Tato kazuistika diskutuje moznost
koronédrniho embolismu z aneurysmatu Valsalvova sinu (SOVA).
Popis pripadu: Ctyfiapadesatileta pacientka byla referovana pro infarkt myokardu s elevacemi useku ST (STEMI)
spodni stény. Byla provedena urgentni koronarografie s nalezem uzavéru ramus interventricularis posterior,
dle intervencniho kardiologa suspektné emboliza¢niho, feseného perkutdnni korondrni intervenci (PCl). Pi
echokardiografickém vysetieni byla vyslovena suspekce na aneurysma pravého Valsalvova sinu. Nélez byl po-
tvrzen CT angiografii srdce. V odstupu byla provedena perikardialni zaplata aneurysmatu. Avsak nékolik tydn(
po vykonu doslo k recidivé bolesti na hrudi s kone¢nou diagnézou postperikardiotomického syndromu, kterou
potvrdila magneticka rezonance srdce. Byla zahajena farmakologicka terapie s dobrym klinickym efektem.
Diskuse a zavér: V diskutovaném pfipadé nas suspektni embolizacni uzavér a nové zjisténé aneurysma Val-
salvova sinu vedou k podezieni povazovat SOVA za zdroj embolizace. Dostupnd literatura se zmiriuje o Cty-
fech pripadech systémové embolizace ze SOVA, ale o zadné do korondrniho fecisté. Pravdépodobnost SOVA
jako zdroje embolu je zvy$ena umisténim aneurysmatu tésné pod odstupem pravé korondrni tepny i presto,
ze nedisponujeme prikazem trombu v aneurysmatu. Vzhledem k tomu, Ze neexistuji oficidlni guidelines ani
stratifikacni kritéria posuzujici trombogenni potencidl SOVA, zlstdva zde mnoho prostoru k diskusi a pfi-
padné dalsimu vyzkumu. Tento pfipad je tedy prvnim publikovanym piipadem suspektni embolizace z aneu-
rysmatu Valsalvova sinu do korondrniho fecisté.

© 2024, CKS.

ABSTRACT

Background: In some cases myocardial infarction is not associated with atherothrombotic coronary artery dis-
ease and can be caused by many different mechanisms. One of these situations is a coronary artery embolism.
This case report discusses the possibility of coronary embolism from newly diagnosed sinus of Valsalva aneu-
rysm (SOVA), which is a rare clinical abnormality that can be clinically silent or symptomatic in varied ways.
Case presentation: A 54-year-old woman presented with ST-segment elevations myocardial infarction of
left ventricle inferior wall. We performed emergent coronary angiography where occlusion of the posterior
descending artery was established. This finding was according to the interventional cardiologist’s suspicion
of embolic etiology. Primary percutaneous coronary intervention was performed. Transthoracic echocar-
diography suspected of an aneurysm of the right sinus of Valsalva presence. We added coronary computed
tomography angiography with confirmation of the SOVA with no thrombi inside. Cardiac surgery with
a pericardial patch was performed to solve the SOVA. Unfortunately later postpericardiotomy syndrome
appeared which was confirmed by cardiac magnetic resonance. We initiated the therapy of pericarditis with
a good effect on the patient’s clinical state.

Discussion: In this case angiographic suspicion for coronary embolism in association with newly diagnosed
sinus of Valsalva aneurysm led us to consider SOVA as the origin of the embolus. There have been four
cases of systemic embolism from SOVA in so far published data mentioned, but no case of embolism from
SOVA to coronary circulation has been described. Probability of the embolus origin from SOVA in this case
is increased by localization of SOVA beneath the right coronary artery ostium even if we have no evidence
of thrombi inside of SOVA. Because there are no official guidelines of SOVA management and there is no
stratification scheme of potential SOVA thrombogenicity, there remains a large space for discussion. SOVA
thrombogenicity criteria could be a subject for future research. This is the first published case of presumed
coronary embolism from SOVA.
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Introduction

The fourth universal definition of myocardial infarction
(M) divides Ml to five different types. Type 1 Ml develops
on the basis of atherothrombotic coronary artery disease,
usually in connection with unstable atherosclerotic pla-
que disruption. In type 2 MI myocardial ischemia is caused
by e.g. anemia, coronary spasm, spontaneous coronary
artery dissection, hypotension or embolism to coronary
circulation.' There are several major potential origins of
thrombus formation — left atrial appendage, valve pro-
sthesis, left ventricular aneurysm, paradox embolism in
presence of the patent foramen ovale.? Except these,
some unconventional sources of thrombus formation
exist — for example sinus of Valsalva aneurysm (SOVA).
In literature four cases of unruptured SOVA have been
reported as a presumed source of systemic embolism (in
all cases to the central nervous system).>-

SOVA is a rare abnormality (incidence 0.1-3.5% of
all congenital heart defects) and can be inherited or ac-
quired.” In congenital defects histologically we can detect
a weakness of the juncture between aortic media and
annulus fibrosus most often.® Acquired aneurysms can
develop in relation to some types of connective tissue
disorders as Marfan’s syndrome, Ehlers-Danlos syndrome,
or furthermore may be caused by syphilis, tuberculosis,
cystic medial necrosis and atherosclerosis.® A part of SOVA
cases is clinically silent and diagnosed incidentally, on the
other hand some of them manifest themselves clinically.
Possible symptoms of SOVA are varied — ruptured aneu-
rysm toward cardiac chambers can lead to aorto-cardiac
shunting, and cardiac failure, in extreme cases they can
result in sudden cardiac death,'®'" further unruptured
SOVA can cause coronary artery compression and subse-
quent myocardial ischemia.’? Another possibility is throm-
bus formation in unruptured aneurysm and its embolism
to the systemic circulation.>®

Case presentation

A 54-year-old female without any past medical history
activated emergency service due to rapid onset of intense
dull retrosternal chest pain 7/10 in severity. After its arrival
a 12-channel electrocardiogram (ECG) was performed and
transmitted to the coronary unit. ST-segment elevation
myocardial infarction (STEMI) of the left ventricle (LV) in-
ferior wall was diagnosed. Immediately acetylsalicylic acid
250 mg i.v., unfractionated heparin 7.500 I.U. i.v., 180 mg
loading dose of ticagrelor p.o. and 50 ug of fentanyl i.v. were
administered by the emergency service. The patient was im-
mediately transferred to the cardiocenter by a helicopter.
On arrival chest pain lessened to 2/10 in severity, the
patient was hemodynamically stable, blood pressure
120/80 mmHg, normal blood oxygen saturation, on ECG
monitor sinus rhythm 50 bpm was present. Emergency
coronary angiography by radial access was performed
(see Fig. 1). During examination a smooth left coronary
artery was described. Right coronary artery was smooth
as well, however, its branch - the posterior descending
artery (PDA) was occluded. Percutaneous coronary in-
tervention (PCl) was indicated - first thromboaspiration

right sinus
of Valsalva

Fig. 1 - Coronary angiography. RCA - right coronary artery; SOVA -
sinus of Valsalva aneurysm.

performed, intracoronary bolus of lib/llla inhibitor eptifi-
batide was administered and then two sirolimus-eluting
coronary stents were implanted. According to the inter-
ventional cardiologist, the features of the coronary ob-
struction impress as coronary embolism.

Patient was admitted to the coronary unit. Blood sam-
ples were collected. As expected — troponin T (hs-cTnT)
dynamically increased from 10 ng/l to 1311 ng/l (upper
normal limit 14 ng/l). High-intensity statin therapy was
initiated and dual antiplatelet therapy with acetylsalicylic
acid 100 milligrams o.d. and ticagrelor 90 milligrams b.i.d.
was started.

Transthoracic echocardiography (TTE) was performed.
Hypokinesis of the LV inferior wall with normal global
ejection fraction was described. Surprisingly in an apical
5-chamber (A5C) view and parasternal short axis (PSAX)
view at the aortic level, atypic formation by the right si-
nus of Valsalva was seen (see Fig. 2).

Suspicion of SOVA was established. Coronary comput-
ed tomography angiography (CCTA) was performed and
diagnosis was thus confirmed. CCTA described saccular
SOVA sized 15 x 12 millimeters with 8 millimeter ostial
diameter, but with no thrombi inside (see Fig. 3).

Due to the suspicion of embolic etiology and newly di-
agnosed potential embolic source a triple antithrombotic
therapy was initiated. Rivaroxaban 20 mg o.d. was add-
ed to the therapy and ticagrelor switched to clopidogrel
75 mg o.d. The patient was persistently hemodynamically
stable. During 5-day continuous ECG monitoring no arrhyth-
mias were observed and sinus rhythm was present all the
time. Patient was referred to a cooperating cardiac surgery
center and an elective ambulatory control was arranged. Pa-
tient was discharged from hospital in a good clinical status.

Then cardiac surgeons indicated surgical repair for sus-
pected thrombogenicity of SOVA and risk of its rupture. Five
months after Ml a surgical pericardial patch of the aneurysm
was performed. The procedure was successful with no seri-
ous complications. Anticoagulation therapy was discontin-
ued and dual antiplatelet therapy was kept in medication.
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Fig. 2 - Transthoracic echocardiography (TTE). Left side: apical-5-chamber plane (A5C). Right side: parasternal short
axis plane (PSAX). LA - left atrium; LCC - left coronary cusp; LV - left ventricle; NCC - noncoronary cusp; RA - right
atrium; RCC - right coronary cusp; RV - right ventricle; SOVA - sinus of Valsalva aneurysm.

Fig. 3 - Coronary computed tomography angiography (CCTA). Left side: anterior view. Right side: right posterior view.
DES - drug-eluting stent; RCA - right coronary artery; SOVA - sinus of Valsalva aneurysm.

pericardial edema
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Fig. 4 - Cardiac magnetic resonance (CMR). Left side: T2-weighted imaging with depicted pericardial edema. Right
side: late gadolinium enhancement (LGE) of inferior wall transmural infarct scar. Other 2 arrows show pericardial
enhancement.

A few days after the discharge from cardiac surgery pathologic Q-wave with non-diagnostic horizontal ST-
chest pain appeared. Patient was examined at the emer- -segment elevations in inferior leads, thus reinfarction
gency department of the regional hospital, ECG showed was suspected. The patient was immediately transferred
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to our cardiac center. A second urgent coronary angi-
ography was performed with smooth coronary arteries
and optimal effect after previous PCl. As a part of the ex-
amination ventriculography was performed and LV infe-
rior wall dyskinesis described. Serial troponin T (hs-cTnT)
measurement was slightly abnormal with no dynamic in
the context of recent cardiac surgery. During physical ex-
amination no pericardial friction rub was presented. TTE
showed no pericardial effusion. Post-thoracotomy chest
pain was suspected, analgesics were added and the pa-
tient was discharged home.

In a few weeks chest pain recurred. This time TTE
showed pericardial effusion. Pericarditis diagnostic crite-
ria were met (chest pain, pericardial effusion) and post-
pericardiotomy syndrome was suspected. Ibuprofen 400
mg t.i.d. was included in medication with good clinical
effect. Cardiac magnetic resonance (CMR) was performed
and showed signs of pericarditis, and further the left ven-
tricle inferior wall transmural infarct scar was confirmed
by late gadolinium enhancement (LGE) (see Fig. 4).

Discussion

The aim of the authors was to present the first case of
SOVA suspect from coronary embolism. A pericardial
patch of SOVA was performed, unfortunately later post-
pericardiotomy syndrome occurred.

In some cases a clinical diagnosis and its etiology is clear.
But sometimes there can be hidden underlying conditions.
In our case we had a suspicion of coronary embolism from
coronary angiography, a known potential source of embo-
lism and no other suspicious source of embolism in patient
without a history of palpitations or atrial fibrillation. These
three facts give us an argument to consider the sinus of Val-
salva as symptomatic. Localization of SOVA below the right
coronary artery ostium increases the probability of throm-
bus origin in SOVA. Nevertheless the lack of the proof of
thrombus formation inside of the aneurysm makes this case
not entirely clear and leaves it open for discussion.

There are no specific guidelines for SOVA manage-
ment and treatment.'® Surgery repair is a preferred meth-
od, but in literature several transcatheter closure proce-
dures have been performed successfully.” Timing of the
intervention depends on its symptomatology. In our case
a surgery repair was performed with no in-hospital com-
plications. Early after discharge from cardiothoracic sur-
gery postpericardiotomy syndrome occurred. lbuprofen
has been started with a good clinical effect.

A cornerstone of the diagnostics was established by
a carefully executed TTE. For diagnosis confirmation and
more precise imaging of the anatomical relationships to
surrounding structures we successfully used CCTA. Later
in a differential diagnostics of the postoperative chest
pain, CMR gave us a clear answer.

Conclusion

This is the first published case of presumed embolization
from SOVA to coronary circulation resulting in STEMI.
A multimodal cardiac imaging was used during diagnos-

tics. Surgical treatment of SOVA was performed. Unfortu-
nately later the postpericardiotomy syndrome occurred,
but it was recognized properly and treated successfully.
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ABSTRACT

Background: Septic embolism is a relatively common and potentially severe complication of infective en-
docarditis (IE), and most often are found in the brain, solid organs (e.g. spleen, kidney, lungs), and lower
extremity. Interestingly, we found an acute venous thromboembolic event in IE patient with septicemia.

Case illustration: A 42-year-old male was referred from neighboring island to our hospital for IE and septic
shock. On admission he complained of shortness of breath during heavy activity, with fatigue and fever for
seven days. He also presented with acute onset of left upper extremity pain for three days. The pain was
increased over time with burning sensation, exacerbated by activity, and there were no relieving factors.
The left upper extremity looks bluish with bruising, accompanied by tenderness, and warm to touch. Labo-
ratory examination showed leukocytosis (24.7 x 10%L), thrombocytopenia (65 x 10%L), elevated transaminase
(SGOT 3.920 and SGPT 1.836), elevated serum creatinine (4.1 mg/dL), with an elevated infection marker (CRP
5.42 mg/L and procalcitonin 1.03 pg/L). Echocardiography showed severe mitral regurgitation (MR) with
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1.22 x 0.818 cm vegetation on the posterior leaflet, dilatation of left ventricle, and left atrium with a normal
ejection fraction. The patient then underwent a duplex ultrasound examination of upper extremities and it
revealed thrombus in left axillary vein until left brachialis vein, and no thrombus was detected in all upper
extremity arteries level. Left sided infective endocarditis with acute venous thromboembolic (VTE) event in
upper extremity was the most likely diagnosis. Therefore, empirical antibiotics and parenteral anticoagulant
were administered during admission. Venous thromboembolic complication in left-sided IE is rare, but re-
ported in several cases including VTE in central nervous system, pulmonary embolism, and lower extremity.

Keywords:

Infective endocarditis,
Moraxella species

Venous thromboembolism

Conclusion: Venous thromboembolic event in patients with IE is rare, but can occur in sepsis condition. In pa-
tients with known diagnosis of septic IE with acute presentation of swelling in extremities, VTE event should
be suspected. Duplex ultrasound is an inexpensive, feasible, and producible examination for diagnosing VTE,
which can direct us to determine further therapy namely anticoagulant therapy in IE.

Background

Infective endocarditis (IE) is a life-threatening infection
of the heart and predisposes to multiple hearts valve ab-
normalities, with incident reaching 3-10 out of 100,000
residents each year. Globally, the incidence of IE reached
1.090.530 in 2019, an increase from 478.000 in 1990, with
the incidence in men being greater than in woman. It re-
mains a disease with a high mortality rate, namely 25%
of all cases, and 66.320 deaths reported in 2019." The
diagnosis and therapy of IE have developed rapidly, ho-
wever, there are large discrepancies in different regions
and countries around the world. An unrevealed case may
remain undetected in areas that do not have renewed
diagnostic technologies like F-FDG PET scan for a patient
with implanted devices and prosthetic valves, which have
higher diagnostic sensitivity. The risk factors that contri-
bute to IE morbidity are quite diverse, including rheuma-
tic heart disease (RHD), use of prosthetic valves or cardiac
devices, use of intravenous drugs, and other blood-borne
microbial infections.'?

Rheumatic heart disease and congenital valvular dis-
ease have become the most important risk factors in en-
docarditis, especially at a young age. In developed coun-
tries, the epidemiology of IE has undergone significant
changes, with more dominant risk factors such as the
use of intracardiac devices (especially defibrillators and
pacemakers) and degenerative valve disease, which will
shift the incidence of IE to older age (> 65 years).> Cases
of gram-negative infective endocarditis (GNIE) caused by
non-HACEK microorganisms (Haemophilus species, Ag-
gregatibacter species, Cardiobacterium hominis, Eikenella
corrodens, and Kingella species) are rare cases, amount-
ing to 2% of all IE cases.?

Inflammation of heart valves is characterized by wide-
spread activation of endothelial cells, a degeneration pro-
cess in the valves, and the emergence of sepsis.* Endothe-
lial cells are important regulators of vascular homeostasis
with several physiological functions, including vasomotor
tone regulation, inflammatory or anti-inflammatory sig-
nals, and nutrition carrier. Endothelial cells have glycoca-
lyx made from chondroitin sulfate, heparan sulfate, and
transmembrane molecules that act as natural anticoagu-
lant properties. This anticoagulant property influences
the fibrinolysis process by urokinase plasminogen acti-
vator (UPA) and tissue type plasminogen activator (tPA),
which in turn, is a barrier against bacterial invasion.®

The vascular endothelial cells undergo a variety of phe-
nomena during sepsis including changes in antifibrinol-
ytic phenotypes, procoagulant, and pro-adhesive as well
as cell activation, dysfunction, and cell damage acting as
a bridge between the immune system response and the
coagulation cascade. This phenotypic shift is the main fac-
tor in the emergence of venous thromboembolism in IE
patients who experience sepsis.>®

The following article will report a case of man with ve-
nous thromboembolism incident of the upper extremity
in GNIE caused by Moraxella species.

Case presentation

A 42-year-old male was referred from a regional hospital
with infective endocarditis and septic shock. The patients
complained of shortness of breath that got worse with
moderate to heavy activity, accompanied by weakness
and fever that lasted for 7 days. The patient also com-
plained of pain in the left arm for the last 3 days, the pain
seems to get worse accompanied by a burning sensation,
which was aggravated by movement, and did not dec-
rease with rest. The left arm looked bluish, accompanied
by tenderness and felt cold. On physical examination, the
sclera was icteric, auscultation of the heart revealed a sy-
stolic murmur at the fifth intercostal space left midclavi-
cular line radiating to the axilla. Auscultation of the lungs
revealed faint breath sounds at the base of the right lung.
There were also ascites and edema in both legs. From the
localized status on patient’s left arm, edema was found,
with signs of bluishness and bruising on the upper and
lower left arm, accompanied by bullae that were partially
peeled. On arterial pulsation examination, it was found
that arterial pulsation of superior extremity was within
normal limits, with the saturation of the fingers of the
left hand still normal.

Laboratory results showed leukocytosis (24.7 x 10%L),
thrombocytopenia (65 x 10%L), increased transaminase
enzymes (SGOT 3,920 and SGPT 1,836), increased serum
creatinine (4.1 mg/dL), and increased infection markers
(CRP 5.42 mg/L and procalcitonin 1.03 ug/L). Echocardiog-
raphy showed vegetation on the posterior mitral leaflet
of 1.22 x 0.818 cm with severe mitral regurgitation (MR),
accompanied by dilatation of the left ventricle and left
atrium, with a normal left ventricular ejection fraction
(65.9%).
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Fig. 1 - Partially color-coded image on the DUS of the left axillary vein (A), and thrombus is visualized on the axial section of left superior

axillary vein (B).

Fig. 2 - Image of a thrombus on the axial section of left brachial
vein.

The patient also underwent a 2-dimensional vascular
duplex ultrasound (DUS) examination of the arteries and
veins of upper extremities. On examination of the arter-
ies, no thrombus was visible, and multiphasic waveforms
were seen at all levels of the left superior extremity arter-
ies. From the results of duplex venous ultrasound in the
left superior extremity, there were thrombi found in the
left axillary vein and left brachial vein, with partially com-
pressible in both veins (Figs 1, 2).

The patient then underwent blood culture examina-
tion at 3 different times, and was given empiric antibiot-
ics and parenteral anticoagulants. An aerobic bacterium
is detected from the blood culture, namely Moraxella
species, which is a gram-negative coccus bacterium, was
found in one of the three blood samples examined. Based
on these findings above, it was concluded that the pa-
tient met the criteria for definite IE, with 1 major crite-
rion (intracardiac vegetation), and three minor criteria
(vascular phenomena detected on imaging, fever, pre-
disposing heart condition, suspected glomerulonephritis,

and minor positive blood culture results), with complica-
tions of sepsis and venous thrombosis.

Despite prompt initial medical treatment and empiric
antibiotics, the patient’s condition deteriorated rapidly,
with unremitting septic shock. Unfortunately, the patient
died on the second day of treatment due to septic shock
and multi-organ failure.

Discussion

Diagnosis of infective endocarditis with
Gram-negative bacteria (GNIE)

The clinical history of IE is very varied, depending on the
causative microorganism, the presence of previous heart
disease, and the presence or absence of a prosthetic valve
or cardiac device in the patient. Fever symptoms appear
in up to 90% of patients and are often associated with
systemic symptoms such as chills, reduced appetite, and
weight loss. In patients with fever, the suspected diagno-
sis of IE can be supported by laboratory results indicating
infection, such as increased C-reactive protein (CRP) or
increased erythrocyte sedimentation rate (ESR), leukocy-
tosis, anemia, and microscopic hematuria. However, none
of the laboratory results above can be used to confirm
the diagnosis of IE (Table 1).’

The diagnosis of IE is made based on clinical manifesta-
tions, blood culture, and cardiac imaging. So far the mod-
ified Duke criteria are still used to diagnose IE (Table 2).”

IE which is caused by gram-negative bacteria that are
not included in the HACEK group is a rare infection, ac-
counting for around 2% of IE cases, and is characterized
by high mortality.2 Moraxella species are gram-negative
coccus of the Moraxellaceae family, which also includes
Psychrobacter and Acinetobacter. Initially, this microor-
ganism was found in the upper respiratory tract as normal
human flora but since 1970s there have been evidences to
show that this microorganism is an important pathogen
and often appears in respiratory diseases.®'

The microorganisms that cause IE are dominated by
gram-positive bacteria such as Streptococci, Enterococci,
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Table 1 - The diagnostic criteria for infective endocarditis are

based on the terms used in the European Society of Cardiology
2015 modified criteria for the diagnosis of infective endocarditis

Major criteria

1. Blood culture positive for IE
a. Microorganisms consistent with IE from 2 different blood
cultures:
e VViridans Streptococci, Streptococcus gallolyticus (Strepto-
coccus bovis), HACEK group, Staphylococcus aureus; or
e Community-acquired Enterococci, without the presence
of primary focus; or
b. Microorganisms consistent with IE from persistently posi-
tive blood cultures
¢. One positive blood culture for Coxiella burnetii or titration
phase | IgG antibodies titre > 1: 800

2. Imaging positive for IE

a. Echocardiogram positive for IE
¢ \/egetation
e Abscess, pseudoaneurysm, intracardiac fistula
e Valvular perforation or aneurysm
¢ New partial dehiscence from prosthetic valve

b. Abnormalities around the site of prosthetic valve implanta-
tion detected by F-FDG PET/CT (only if implantation
> 3 months) or radiolabelled leukocytes SPET/CT

c. Definitive paravalvular lesion by cardiac CT

Minor criteria

1. Predisposition such as predisposing heart condition or injec-
tion drug use

2. Fever, defined as a temperature >38 °C

3. Vascular phenomena: major arterial embolism, septic pul-
monary infarcts, infectious (mycotic) aneurysm, intracranial
hemorrhage, conjunctival hemorrhage, and Janeway's lesions

4. Immunological phenomena: glomerulonephritis, Os-
ler's nodes, Roth’s spots, and rheumatoid factor

5. Microbiological evidence: positive blood culture, but does not
fulfil major criteria above, or serological evidence of active
infection with organism consistent with IE

Table 2 - Definition of infective endocarditis according

to the modified Duke criteria’
Definite IE

Pathological criteria

e Detected microorganisms by blood culture or histological
examination of a vegetation, a vegetation that has embolized,
or an intracardiac abscess specimen; or

» Pathological lesions: vegetation or intracardiac abscess con-
firmed by histological examination showing active endocarditis

Clinical criteria

* 2 major criteria; or

* 1 major criterion and 3 minor criteria; or

* 5 minor criteria

Possible IE

* 1 major criterion and 1 minor criterion; or
® 3 minor criteria

Rejected IE

e Firm alternate diagnosis; or

¢ Resolution of symptom suggesting IE with antibiotic therapy
for <4 days; or

* No pathological evidence of IE at surgery or autopsy, with
antibiotic therapy for <4 days; or

e Does not fulfil criteria for possible IE

and Staphylococci. IE caused by gram-negative bacteria
can be difficult to treat, due to a lack of clinical experi-
ence with this entity, and as a result there is little data
and guidelines regarding its therapy.®®° From a literature
review by loannou et al., it was stated that the most com-
mon location of endocarditis in Moraxella spp infections.
are mitral (58%) and aortic (50%) valves, and involve mul-
tiple valves in 8.3% of patients.® The duration of symp-
toms varies greatly; however, 17 of 23 (82.6%) patients
with available data had a symptom duration of 4 to 30
days (mean symptoms 14 days). Symptoms of fever ap-
peared in 87.1% (27 of 31 patients), heart failure in 19.4%
(6 of 31 patients), immunological phenomena occurred in
19.4% (6 of 31 patients), sepsis in 65.4% (17 of 26 pa-
tients), embolic phenomena in 22.6% (7 of 31 patients),
and septic shock in 10% (3 of 30 patients). Furthermore,
19.4% (6 of 31 patients) had paravalvular abscesses.’

The recommended therapy for non-HACEK species as-
sociated IE is early surgical therapy plus long-term antibi-
otic therapy (minimum 6 weeks), namely a combination
of beta-lactams and Aminoglycosides, and can also be
supplemented with quinolone or cotrimoxazole therapy.’
Overall, the mortality rate during hospitalization was
13.8%, with a cumulative mortality rate at one year of
30.6%.2

Venous thromboembolism as complications of IE
In IE caused by Moraxella species, the most frequent cli-
nical presentations are fever, sepsis, and embolic events.’
Septic embolism is a complication that can be fatal in IE.
Septic embolism is often described as consisting of a com-
bination of inflammatory cells, colonized infectious or-
ganisms, platelets, and fibrin, which can result from he-
matogenous spread from any anatomical location, with
the most common location originating from the heart
valves." Septic embolism in IE can occur throughout the
body, starting from the central nervous system/brain,
eyes, coronary circulation, thoracic aorta, pulmonary cir-
culation, abdominal organs (spleen, liver, pancreas, kid-
ney, intestinal), to embolism in the extremities and other
systems. Musculoskeletal'" septic embolism has a wide
range of clinical presentations, ranging from asympto-
matic to severe clinical presentations with high mortality.
Pulmonary embolism and deep vein thrombosis (DVT) are
included, under the broad umbrella of VTE. A combinati-
on of inherited and acquired risk factors can trigger VTE
in [E."?

During sepsis, the vascular endothelial cells undergo
a variety of phenomena including changes in antifibrino-
lytic phenotypes, procoagulant, and pro-adhesive as well
as cell activation, dysfunction, and cell damage acting as
a bridge between the immune system response and the
coagulation cascade. This phenotypic shift is the main fac-
tor in the emergence of venous thromboembolism in IE
patients who experience sepsis.>®

Sepsis caused by gram-negative bacteria results in en-
dotoxemia, which is characterized by the release of li-
popolysaccharide (LPS, endotoxin). LPS has a major role
and directly induces significant changes in the structure
of the fibrin network, and LPS has been shown to bind
directly to fibrinogen. It is known that small amounts of
LPS can significantly affect fibrinogen and coagulation
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processes, which indicates that the involvement of very
small amounts of inactive bacteria can induce inflamma-
tion and disease progression.'™

A healthy venous endothelial lining can prevent and
limit the coagulation process through the expression of
tissue factor pathway inhibitor (TFPI), tissue-type plas-
minogen, activator (tTPA), prostacyclin, nitric oxide (NO),
and heparin sulfate. The process of VTE starts from acti-
vation of the venous endothelium in response to injury,
experiencing a shift to a prothrombotic surface layer.
There was an increase in the expression of tissue factor
(TF), angiopoietin2 (Angpt2), and leukocyte adhesion
molecules (P- and E-selectin) as well as down regulation
of the leukocyte adhesion receptor tyrosine kinase with
Ig and EGF homologous domains (Tie2). These changes
are associated with decreased expression of antithrom-
botic molecules and loss of vascular integrity, cytokine
production, and increased expression of procoagulants
such as complement effectors, and the coagulation fac-
tors thrombin, Vlla, and Xa. This mechanism is what un-
derlies the formation of VTE in inflammatory and infec-
tious processes, especially the incidence of septicemia in
patients.5'
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SOUHRN

Stimulace septa jako nova technika kardiostimulace se doporucuje zvlasté u pacientt se srde¢nim selhdnim
a s potfebou stimulace > 40 % doby za 24 hodin. Proveditelnost a G¢innost stimulace oblasti levého Tawarova
raménka u pacientt s Duchenneovou muskularni dystrofii nejsou znamy. Nase kazuistika je prvnim popisem
pacienta s Duchenneovou muskularni dystrofii, ktery ukazuje pouzitelnost stimulace prevodniho systému.
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ABSTRACT

The use of septal pacing, a novel pacemaker technique, is particularly recommended for patients with heart
failure and a pacing requirement of >40% within a 24-hour period. The feasibility and effectiveness of left
bundle area pacing remain unknown in Duchenne muscular dystrophy patients. Our case represents the first
instance in Duchenne muscular dystrophy patients demonstrating the applicability of conduction system
pacing.

Introduction

Duchenne muscular dystrophy (DMD) is a progressive ske-
letal and cardiac muscle disease. The major cause of death
in individuals with DMD is of cardiac origin, primarily due
to cardiomyopathy and arrhythmia. Cardiac arrhythmias
encompass sinus tachycardia, ventricular tachycardia, sud-
den death, bundle block, and complete AV block.’

A pacemaker is a proposed therapy for patients with
complete AV block. Additionally, an intracardiac defibril-
lator (ICD) should be employed in patients with an ejection
fraction <35% to prevent sudden cardiac death. However,
right apical ventricular pacing might induce or exacerbate
heart failure in individuals with complete AV block. The
use of septal pacing, a novel pacemaker technique, is par-
ticularly recommended for patients with heart failure and
a pacing requirement of >40% within a 24-hour period.'?

However, septal pacing has not yet been conducted in
patients with DMD. In our study, we successfully imple-

mented left bundle area pacing and an ICD in a patient
with DMD, marking a pioneering achievement.

Case presentation

A 29-year-old male patient with DMD underwent a routi-
ne cardiac assessment. Electrocardiography revealed com-
plete AV block with a heart rate of 57 bpm and a QRS
duration of 90 mms (Fig. 1A). Left ventricular ejection
fraction was measured at 30% using the Simpson method,
while right ventricular ejection fraction was within the
normal range, and the interventricular septum thickness
was 10 mm.? His life expectancy was projected to exceed
1 year.

We opted to conduct cardiac resynchronization ther-
apy using the left bundle area pacing method. Initially,
after puncturing three brachial veins, a 6935-shock lead
(Medtronic Inc., USA) was positioned in the right ventricu-
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i n Fig. 1 - (A) Bazal electrocardiogram,

(B) pacemaker electrocardiogram.

Fig. 2 - Fluoroscopy image of left bundle area pacing.

lar apex. Following that, a Medtronic 3830 lead (Medtron-
ic Inc., USA) and a C315 his bundle sheath (Medtronic
Inc., USA) were advanced toward the right ventricle. The
3830 lead (Medtronic Inc., USA), supported by the C315
sheet, was inserted into the upper mid-septum area of
the left ventricle region, and visualized through fluoro-
scopic RAO 30-degree view. Contrast dye was injected
through the sheet in the LAO 30-degree fluoroscopic
view to assess the depth of the lead. Both the sensing
and capture thresholds exhibited satisfactory levels. The
atrial lead was inserted into the right atrial appendix.
Following this, the sheath was skilfully extracted through
a cutting procedure. Subsequently, the three leads were
securely connected to a biventricular pacemaker genera-
tor. The left area pacing lead (3830) was linked to the bi-
ventricular pacemaker generator (DTMC2D4, Medtronic
Inc., USA) in lieu of the coronary sinus lead. Postopera-
tive electrocardiography indicated a pacemaker rhythm
with a QRS duration of 120 ms (Fig. 1B). The position-
ing of lead 3830 in the upper mid-septum was confirmed
through echocardiography and fluoroscopy (Fig. 2). The
procedure duration was 58 minutes, with a fluoroscopy
time of 8 minutes.
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Discussion

Right ventricular pacing can potentially lead to heart
failure, especially when there is a high pacing burden in
patients with a normal ejection fraction. Additionally,
patients who already have heart failure may experience
worsened symptoms due to right ventricular pacing. In
the context of the Multicenter Automatic Defibrillator
Implantation Trial (MADIT) Il study, a right ventricular
pacing burden exceeding 50% was associated with an al-
most two-fold increase in the likelihood of developing or
exacerbating heart failure symptoms.*

For patients with a reduced ejection fraction (ejection
fraction <40%), regardless of their New York Heart As-
sociation (NYHA) functional classification, who require
ventricular pacing due to high-degree AV block, it is ad-
vised to opt for cardiac resynchronization therapy over
right ventricular pacing. This choice aims to minimize
morbidity associated with the condition.> Given our pa-
tient’s ejection fraction of 30%, we initially attempted
to implant biventricular pacing through the coronary si-
nus. However, we were unable to identify a reliable vein.
Echocardiography indicated that the septum’s thickness
was suitable for left bundle area pacing. Therefore we
opted for conduction system pacing.

Nevertheless, the conduction system might be affected
in patients with DMD. Conduction system degeneration
often occurs at a slower rate compared to muscle de-
generation. Pathological studies have demonstrated fat
infiltration, fibrosis, and Purkinje fibre degeneration in
the AV node and sinoatrial node.® The feasibility and ef-
fectiveness of left bundle area pacing remain unknown
in DMD patients. Our case represents the first instance in

DMD patients demonstrating the applicability of conduc-
tion system pacing.
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Kombinace Turnerova syndromu, leidenské mutace (mutace faktoru V Leiden) a deficitu fibrinogenu 1 se
vyskytuje velmi vzacné. Modifikovana Bentallova operace predstavuje proveditelny zplisob feSeni aneurys-
mat aorty a dvojcipych aortélnich chlopni u Turnerova syndromu s cilem omezit na minimum rizika spojena
s vysoce rizikovymi chirurgickymi vykony.

V této kazuistice podrobné popisujeme Uspésné provedeni Bentallovy operace u pacienta s Turnerovym
syndromem komplikovanym aneurysmatem aorty, dvojcipou aortalni chlopni, mutaci faktoru V Leiden a de-

ficitem fibrinogenu 1.
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The combination of Turner's syndrome, factor 5 Leiden and fibrinogen 1 deficiency is extremely rare. The
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Introduction

The association of Turner’'s syndrome with haemophilia
A is well known and inherited, but the combined presence
of factor 5 Leiden and fibrinogen deficiency is unexpected
and extremely rare. Furthermore, bicuspid aortic valves
are frequently seen in patients with Turner’s syndrome
and these patients are more likely to have additional car-
diovascular anomalies including aortic arch defects.’

In this case report, we present a successful Bentall operation
in a patient with Turner’s syndrome, with aortic aneurysm, bi-
cuspid aorta, factor 5 Leiden and fibrinogen deficiency.

Case report

A 38-year-old woman was admitted to our clinic with
a diagnosis of congenital aortic stenosis and bicuspid aor-

modified Bentall procedure is a viable option for the management of aortic aneurysms and bicuspid aortic
valves in Turner's syndrome to minimise the risks associated with high-risk surgical interventions.
We report details of the successful implementation of the Bentall operation in a patient with Turner’s syn-
drome complicated by aortic aneurysm, bicuspid aorta, factor 5 Leiden and fibrinogen deficiency.

tic valve. She presented with complaints of shortness of
breath, fatigue, and palpitations. On physical examinati-
on, lung sounds were normal, heart sounds were regular,
there was 3/6 systolic souffle in the aorta, spread to the
carotids, systolic trill +, mild to moderate diastolic souffle
with listening, blood pressure 135/70 mmHg, liver was nor-
mal, peripheral pulses were taken, there was no oedema.
CT thorax and coronary angiography showed a 5cm ascen-
ding aorta and bicuspid valve stenosis. Echocardiography
confirmed severe symptomatic aortic stenosis (gradient 96
mmHg), moderate aortic insufficiency, bicuspid aorta, di-
latation of ascending aorta (45 mm). She has a history of
multiple miscarriages and 8 pregnancy losses. The last pre-
gnancy loss was 3 months ago when she was 8 weeks old.

Bentall operation was recommended to the patient
and after the information was given, the patient’s con-
sent was obtained and the operation preparations were
started. For preoperative patient evaluation, a consulta-
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tion was requested from the haematology clinic for a de-
crease in complete blood count (cbc) laboratory values.
Haematology performed genetic testing due to chronic
low haematology lab values and previous multiple mis-
carriage pregnancies. As a result of consultation, mosaic
monosomy X, fibrinogen deficiency, and factor 5 Leiden
homozygote were observed. Four units of fibrinogen and
1 unit of factor 7 were ordered to be prepared for the
patient from haematology preoperatively. Two units of
fibrinogen were to be given before cardiopulmonary by-
pass and it was recommended to give 2 units again after
cardiopulmonary bypass if necessary.

In the surgical procedure of the patient, a median ster-
notomy was performed under general anaesthesia after
staining and covering with sterile drapes. When appropri-
ate ACT was achieved, unicaval cannulation of the aorta
was performed. Cross clamp was placed. Cardio-pulmo-
nary bypass was started. Cardiac arrest was achieved
with antegrade blood cardioplegia. Aortotomy was
performed and the aortic valve was accessed. The aortic
valve was bicuspid and the leaflets were highly calcified.
Valve leaflets were resected. The annulus of the aortic
valve was measured and the aortotomy was opened to
include the noncoronary cusp because implantation of
a biological valve would be difficult (Nicks Procedure).
This part was enlarged by placing a pericardial patch.
The valve annulus was then reinforced with Teflon felt
5/0 prolene. No. 23 biological Edwards PERIMOUNT valve
was continuously sutured to No. 30 vascular graft with 4
and 5/0 prolene. Then, 18 valve sutures placed in the aor-
tic root were passed through the graft and the distal part
of the valve and graft were anastomosed to the aorta. No
bleeding from the root was observed by bleeding control.
First left and then right coronary buttons were implanted
to the vascular graft. Then the proximal aorta was anas-
tomosed to the native ascending aorta with Teflon felt
support. The cross clamp was removed (65 min). The heart
worked spontaneously. CPB was discontinued when ap-
propriate haemodynamics was achieved. The patient was
transferred to intensive care unit in a stable condition.

Discussion

Bicuspid aortic valve (BAV) is among the most prevalent
congenital heart anomalies, affecting approximately 1%
of the general population.' In the context of congenital
heart diseases, Turner’s syndrome, a genetic condition
characterized by the partial or complete absence of one X
chromosome in females, is notable for its high incidence of
BAV.? Furthermore, patients with Turner’s syndrome often
present with a mosaic chromosomal complement, and the
degree of mosaicism can exhibit tissue-specific variation.?

The case presented here demonstrates a patient with
Turner’s syndrome who displayed a constellation of com-
plex medical conditions. These included BAV, aortic ste-
nosis, aortic aneurysm, factor 5 Leiden homozygosity, and
fibrinogen deficiency. The co-occurrence of these con-
ditions is exceedingly rare, and the implications of this
unique combination merit discussion.

BAV is frequently associated with aortic root and as-
cending aorta dilatation, and the prevalence of aortic dil-

atation tends to increase with age.? Given the complexity
of this patient’s presentation, the surgical management
approach selected was the modified Bentall procedure.
This procedure offers a comprehensive solution for both
the ascending aortic aneurysm and the aortic valve pa-
thology.

One critical aspect of this case was the patient’s coagu-
lation disorders, specifically factor 5 Leiden homozygos-
ity and fibrinogen deficiency. Patients with mechanical
heart valves are often maintained on long-term anticoag-
ulation therapy, usually involving vitamin K antagonists.
However, due to the coagulation concerns in this case,
the decision was made to implant a biological valve in-
stead of a mechanical one. This choice was based on the
assessment of clot formation risks in patients with factor
5 Leiden and fibrinogen coagulation disorders.*

The management of coagulopathy in cardiac surgery,
particularly on cardiopulmonary bypass (CPB), pres-
ents challenges. Coagulopathy is often associated with
acquired hyperfibrinogenaemia. In this case, the pa-
tient’s coagulopathy was addressed through the admin-
istration of cryoprecipitate during the surgical procedure.
Notably, cryoprecipitate is favoured over purified fibrin-
ogen concentrate (FC) due to its inclusion of additional
clotting factors, rendering it more effective in managing
coagulopathy following prolonged CPB.>

In summary, the simultaneous presence of Turn-
er's syndrome, factor 5 Leiden homozygosity, and fibrino-
gen deficiency is an extraordinarily rare occurrence. The
use of Bentall procedure to address the patient’s complex
congenital heart defects, coupled with her coagulation
disorders, presents a significant medical challenge. The
case underscores the importance of a multidisciplinary
approach and meticulous perioperative management,
emphasizing the need for close postoperative monitoring
and follow-up care.
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Pani profesorka Hana Rosolova slavi zivotni jubileum

Hana Rosolova se narodila v Plzni 12. kvétna 1954, po
absolvovani Lékarské fakulty UK v Plzni nastoupila
v roce 1979 jako sekundarni lékarka do Lécebny tuber-
kulézy a respira¢nich nemoci v Janové u Rokycan. Jiz
béhem prace v janovské lécebné se vénovala védecké
praci — studovala napf. vztah ischemické choroby srde¢ni
a chronické bronchitidy nebo koncentrace cholesterolu
u osob s karcinomem plic. V roce 1984 sla na staZ na in-
terni kliniku FN v Plzni, kde se sezndmila s koncepci teh-
dy vznikajiciho oboru preventivni kardiologie a zakla-
datel tohoto oboru, profesor Jaroslav Simon rozpoznal
jeji kvality a zaslouZil se o jeji pfijeti na kliniku. V roce
1985 se Hana Rosolova stala odbornou asistentkou nové
vzniklé Il. interni kliniky LF a FN v Plzni a tomuto praco-
visti zGstala vérna po cely Zivot. Jeji zdravotnickd prace
byla velmi rozmanita: 15 let plsobila jako vedouci 1Gzko-
vého oddéleni, mnoho let slouZila na jednotce intenzivni
péce a od zacatku se vénovala praci v kardiologické am-
bulanci. V roce 1993 absolvovala vyzkumnou staz v USA
na Stanfordské univerzité u profesora Reavena, ktery je
otcem koncepce metabolického syndromu. Problematice
kardiovaskularni prevence a metabolického syndromu
zUstala vérnd po cely svlj profesni Zivot. Od roku 2001
je vedouci Centra preventivni kardiologie ve FN v Plzni,
postupem casu se zamérila zejména na lipidologii a pra-
covisté se mimo jiné ucastni projektu MedPed, zamére-
ného na zachyt a dispenzarizaci nemocnych s familiarni
hypercholesterolemii. Pani profesorka se stala vyraznou
osobnosti diky svym védeckym aktivitam. V 90. letech se
vénovala diagnostice inzulinorezistence, byla u zrodu
evropskych epidemiologickych kardiovaskularnich studii
EUROASPIRE, které-pokracovaly v Plzni a v Praze jesté
fadu let. Po roce 2000 sledovala urover |é¢by chronické-
ho srdec¢niho selhani v ramci evropské studie European
Heart Failure Study a dale souvislost mezi ischemickou
chorobou srde¢ni a diabetem 2. typu ve studii The Euro
Heart Survey on diabetes and the heart. Ve spolupra-
ci s pracovistém Psychiatrické kliniky FN Plzer se véno-

vala také souvislosti lehkych depresivnich syndromu
s poruchami glukézového metabolismu. DalSimi tématy
védeckého zdjmu byl homocystein a vaskularni nemoci
a fada dalsich. Jejimi souc¢asnymi zajmy jsou mezinarod-
ni studie tykajici se Zhavych farmakologickych novinek,
tj. vlivu biologické l1é¢by hypercholesterolemie inhibito-
ry proprotein konvertazy subtilisin/kexin typu 9 (PCSK9)
a inklisiranem na kardiovaskuldrni nemocnost a umrt-
nost a snizeni lipoproteinu(a) olpasiranem v sekundarni
prevenci ischemické choroby srde¢ni. Jeji aktivity vyustily
v fadu vyznamnych publikaci, které maji velkou citova-
nost. Za nékteré z nich byla ocenéna ReiniSovou a Prusi-
kovou cenou. V roce 2003 byla jmenovana profesorkou
vnitfniho Iékarstvi Univerzity Karlovy v Praze a v roce
2004 obhdjila titul doktora véd na Univerzité Komen-
ského v Bratislavé.

Také jeji pedagogickd prace je pestra. Od zacatku
svého pusobeni na Il. interni klinice vyucuje a prednasi
pro pregradudlni studenty, a to jak v cesting, tak pozdéji
i v anglicting, pricemz je zamérena predevsim na oblast
kardiovaskularni mediciny a metabolismu. Zavedla voli-
telny predmét Zaklady preventivni kardiologie pro ceské
i anglicky mluvici studenty. Pfedndsi v predatestacnich
kursech a je ¢lenkou atestacni komise pro vnitfni |ékar-
stvi. Pracuje jako ¢lenka Oborové komise doktorand-
ského studia pro obor preventivni lékafstvi, hygiena
a mikrobiologie a pracovala dlouhodobé i jako ¢lenka
Oborové komise vnitiniho lékafstvi na Lékarské fakulté
v Plzni. Byla ¢lenkou Doktorské komise (DrSc.) Univerzity
Komenského v Bratislavé. Stala se garantem pfipravy lé-
kar ke kardiologické atestaci na l. a Il. interni klinice FN
Plzen. Vedla také Oborovou komisi pro kardiovaskularni
a cerebrovaskularni choroby Interni grantové agentury
Mz CR. Byla jmenovana Fellow of the European Society
of Cardiology (FESC) a ocenéna diplomem European So-
ciety of Hypertension (,,diploma of Clinical Hypertension
specialist”). Pani profesorka je aktivni v fadé odbornych
spolec¢nosti, a to jak v ceskych, tak i v mezindrodnich.
Stala se také ¢lenkou vyboru Ceské kardiologické spole¢-
nosti, spolu s prof. Spinarovou tak byly prvnimi Zenami
tohoto vyboru v jeho historii. Nyni je cestnou ¢lenkou
CKS. Byla také dlouholetou ¢lenkou vyboru Ceské spo-
le¢nosti pro hypertenzi, v sou¢asné dobé je prvni misto-
pfedsedkyni Ceské spole¢nosti pro aterosklerézu a byla
také zvolena ¢lenkou vyboru Ceské internistické spole¢-
nosti. Je ¢lenkou spole¢nosti European Association for
Cardiovascular Prevention and Rehabilitation (EACPR),
European Society of Hypertension a European Associa-
tion for Predictive, Preventive and Personalised Medici-
ne (EPMA). Pracovala a pracuje v redak¢nich radach fady
odbornych ¢asopisti (European Heart Journal 1999-2003,
Farmakoterapie, Vnitrni lékarstvi, Cor et Vasa, EPMA -
Journal of the European Association for Predictive, Pre-
ventive and Personalised Medicine). V roce 2008 zalozila
obecné prospéinou spole¢nost Cesky institut metabolic-
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kého syndromu, kterd sdruzuje pfedni ¢eské odborniky
rznych oborl zabyvajicich se problematikou prevence
kardiovaskuldrnich chorob a diabetu 2. typu. Jeji mno-
haletd systematicka poctivd prace vedla k tomu, Ze se
postupné stala jednim z vyznamnych ceskych kardiologt,
kteFi plsobili a plsobi v Plzni. Uroveri preventivni kardio-
logie v Ceské republice je pravé zasluhou Hany Rosolové
na vysoké urovni.

Zivot neni jen medicina a Hana Rosolova byla velmi
aktivni v fadé oblasti jiz od mladi — navstévovala klavir-
ni a baletni skolu, dodnes rekreacné sportuje (golf, kolo,
lyZze), hodné cte, s pritelem chalupafi a mé radost z dcery

Hanky, ktera také vystudovala Lékaiskou fakultu UK v Plz-
ni a nyni pracuje jako pneumolozka. Hanka Rosolova je jiz
také Stastna babicka dvou vnoucat, Ellinky a Patrika.

Dovolim si Ti tedy za vybor Ceské kardiologické spole¢nos-
ti i osobné podékovat za ten ohromny kus prace, ktery jsi
pro pacienty a preventivni kardiologii vykonala, a poprat
Ti mnoho dalSich aktivnich let ve zdravi mezi témi, kdo Té
maji radli.

Srdecné,
Michael Aschermann a vybor CKS
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Odesel bojovnik a vizionar doc. MUDr. Tomas Kara, Ph.D.

Poc¢atkem dubna jsme se s hlubokym zarmutkem rozlou-
Cili s dlouholetym pritelem, skvélym kolegou, a hlavné
skromnym védcem a vizionarem doc. Tomasem Karou. Byl
to lékat, ktery zanechal velké dilo ve Fakultni nemocnici
u sv. Anny v Brnég, ale také v kardiologii, a to nejen v nasi
republice, ale také na Mayo Clinic v Rochesteru.

Tomas Kara se narodil 15. fijna 1967 v Brné. Vystudoval
Lékarskou fakultu Masarykovy univerzity (LF MU), kde se
zaslouzil o rozvoj Spolku medikd LF MU jako jeden z jeho
prvnich prezidentl. Od roku 1996 pracoval ve Fakultni
nemocnici u sv. Anny. V roce 1996 jsme s Tomasem zalozili
laboratof pro vyzkum fizeni krevniho obéhu. Cilem labo-
ratofe byl vyzkum vlivu autonomniho nervového systému
v patofyziologii kardiovaskuldrnich onemocnéni a vy-
zkum novych moznosti jejich diagnostiky a Ié¢by. Do ¢in-
nosti laboratofe se vyznamnym zptsobem zapojil Ustav
pFistrojové techniky Akademie véd CR v Brné&. V roce 1997
MUDr. Kara ziskal nejen 1. misto na Dni mladych kardio-
logl, ale také Young Investigator Travel Grand Award
spolec¢nosti American Society of Hypertension, European
Society of Cardiology a European Society of Hyperten-
sion. Zapocal také spolupraci s prestiznimi klinikami v Lon-
dyné a Zenevé s moznosti vy$etfovat autonomni nervovy
systém pomoci mikroneurografie. Zalozil poradnu pro
synkopalni stavy, kde se vénoval patofyziologii neuro-
kardialni synkopy. V roce 1999 byl hlavni cil laboratore
vyzkum plicni a mozkové regulace. V roce 2000 stal v cele
tymu odbornikd, ktery ziskal mezinarodni védecké ocené-
ni Severoamerické spolec¢nosti pro kardiostimulaci a elek-
trofyziologii za popis mozkové poruchy ftizeni krevniho
obéhu — cena NASPE Young Investigator Award - Clinical
Research. Praci pak obhajoval pred odbornou porotou
ve Washingtonu, kde jej oslovili védci z Mayo Clinic, kam
vzapéti nastoupil jako odborny asistent kliniky kardiovas-
kularnich onemocnéni. V ramci laboratore bylo vyvinuto
Sest prototypt spirometrl ANNA a vlastni software Scope-

Win ANS. V roce 2001 byly instalovany také na Mayo Cli-
nic v Rochesteru. Docent Kéra vytvofil multidisciplinarni
tym, ktery disponoval vybavenim a znalostmi pro vyzkum,
diagnostiku a |é¢bu poruch autonomniho nervového sys-
tému a pridruzenych kardiovaskularnich onemocnéni
srovnatelny s prednimi zahrani¢nimi pracovisti. V roce
2002 se vyznamné spolupodilel na vzniku publikace Kli-
nicka patofyziologie hypertenze. V roce 2007 habilitoval
v USA a ve stejném roce obdrzel prestizni ocenéni Mayo
Clinic Outstanding Research Award. V letech 2004-2012
pomohl zajistit stdZe na Mayo Clinic pro vice nez stovku
Ceskych Iékara. Podilel se na vyvoji nového typu srdecni-
ho stimulatoru a dalSich dvou technologii pro lécbu kar-
diovaskularnich onemocnéni. V obdobi pandemie vyvijel
nové metody, které vyznamné zlepsily Uspésnost lécby
pacientl se stfedné tézkou az tézkou pneumonii, zpUso-
benou onemocnénim covid-19. Je autorem mnoha odbor-
nych stati. Dne 30. ledna 2024 obdrzel Cenu mésta Brna
za rok 2023 v kategorii Lékarské védy a farmacie z rukou
primatorky mésta Markéty Varikové. Docent Kara Uuzasné
bojoval s osudem, s nemoci a stale aktivné spolupracoval
s Mayo Clinic, nejvice s prof. Virendem Somersem a pro-
fesorem Alexandrem Schirgerem. V loriském roce mél vy-
razny podil na pfekladu knihy Jak zit déle a citit se mladsi,
kterou s kardiologickym tymem vénoval svym pacientiim.
Mél jesté mnoho pland, jak zlepsit predevsim prevenci

Tomas Kara a Virend Somers

kardiovaskularnich onemocnéni. Docent Kara zemrel po
dlouhodobém boji s rakovinou v Utery 26. bfezna 2024,
bylo mu 56 let. Byl dlouholetym |ékafem I. interni kardio-
angiologické kliniky FN u sv. Anny a LF MU, poté pusobil
v brnénské Nemocnici Milosrdnych bratfi. Na Lékarské fa-
kulté MU pusobil do roku 2014 jako externi vyucujici pro
I. interni kardioangiologickou kliniku FN u sv. Anny. Jeho
nejvétsi zasluhou bylo vybudovani Mezinarodniho cent-
ra klinického vyzkumu ve Fakultni nemocnici u sv. Anny
v Brné (International Clinical Research Center, ICRC). Toto
centrum zahrnuje kardiologickou a neurologickou vy-
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zkumnou aktivitu a vedle klinické Ié¢ebné preventivni
péce také vyuku studentd LF MU.

Tomas byl velky bojovnik nejen ve sportu, coby veslar
byl nominovan na OH v Soulu 1988, ale i jako Iékar a vé-
dec, kdy bojoval s mnoha politiky i skeptiky za vznik vyse
zminéného ICRC, které mélo byt Uzce spojeno s Mayo Cli-
nic. Nutno konstatovat, Ze pravé doc. Tomas Kara ma nej-
vétsi zasluhu na tom, Ze ICRC bylo postaveno a dnes muze
slouzit ke Spickové péci o pacienty i k vyzkumu a védé.

Budiz nam jeho odkaz motivaci jak pro kazdodenni
medicinskou praci, tak i pro Usili o dalsi rozvoj brnénské
a Ceské kardiologie, stejné jako inspiraci pro vyzkumnou
i pedagogickou ¢innost.

Na XXXII. vyro¢nim sjezdu CKS letos v Brné, jeho pfitel
z Mayo Clinic, prof. Virend Somers fekl: ,It is said that

the light that burns twice as bright burns half as long.
And Tomas'’s light burned brightly indeed. It burned with
passion, with courage, with intelligence, with strength
and with vision. But it burned especially brightly with
love, love for his family, his faith, his friends and his coun-
try. Even when | sat with him in his hospital room a few
weeks before his passing, when we both knew the end
was near, Tomas was as resilient and brave as ever.”

Mily Tomasi,
za vse dékujeme, vZdy na Tebe budeme vzpominat pfi po-

hledu a vstupu do budovy ICRC, nebot kdo Zije v nasich
myslich, je stale s nami.

Jiri Vitovec a Miroslav Soucek

Loucime se s doc. MUDr. Tomasem Karou, Ph.D.

Dovolim si za vybor Ceské kardiologické spole¢nosti
a také za sebe kratky dovétek k rozlouceni s kamarddem
Tomasem Karou, které krasné napsal Jifi Vitovec.

Tomas byl velikan nejen osobou, ale hlavné dusi - jiz pfi
nasem prvnim setkdni na Mayo klinice v Rochesteru z néj
vyzafovala touha vytvofit doma v Ceské republice zafi-
zeni, které by mélo jako cil pfiblizit se kvalitou véhlasné
Mayo Clinic. Védél, Ze vytvoreni centra, které shromazdi
co nejvice nadsenych a pracovitych osobnosti ma budouc-
nost a nadéji, Ze se zarfadime mezi $picky kardiologie ve
svété. Pri kazdém dalsim setkani bylo mozné s uctou po-
zorovat noblesu jeho jednani i ve chvilich, kdy to nebylo
snadné si ji udrzet, radost z toho, kdyz se dilo dafilo, a az
zoufalstvi pfi srazkach s témi, kdo mu nerozuméli nebo

nechtéli rozumét. Jak bylo Tomasovi vlastni, dotahl dilo
do uspésného konce a také potom zUstal skromnym, po-
ctivym lékafem se zaujetim pro daldi praci. Jisté k tomu
pfispivalo i to, Ze byl Spi¢kovy sportovec, skvély tata, mél
fadu dalSich zajm0 a umél se ze Zivota radovat.

Mily Tomasi,
zapsal ses nejen do historie kardiologie, ale hlavné do na-
Sich srdci a budeme na Tebe vzpominat s uctou a s vdéc-

nosti za Tvoje pratelstvi.

Od srdce,
Michael Aschermann a vybor CKS
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Opustil nas pan profesor MUDr. Jifi Kvasnicka, CSc.

Pan profesor Jifi Kvasnicka ndas opustil pouze jeden den
po svych devadesatych narozeninach, tedy 13. 3. 2024.
Odesel jeden ze skromnych velikdnu ceské kardiologie,
dovolim si proto prezentovat souhrn jeho Zivota, prede-
vsim jeho profesionalni kariéry, kterd byla zcela mimo-
fadnd. Zacind v letech 1952-1953, kdy byl po maturité
studentem Ceského vysokého uceni technického (CVUT)
v Praze (!), teprve potom absolvoval v letech 1953-1959
Lékarskou fakultu Palackého univerzity v Olomouci, habi-
litoval v roce 1988 na LF UK v Hradci Kralové, profesorem
vnitfniho lékarstvi byl jmenovan tamtéz v roce 1993. Po
promoci nastoupil jako sekundarni lékar na chirurgické
oddéleni nemocnice v Novém Bydzové (1959-1960), pak
presel v roce 1960 do Hradce Kralové na I. interni kliniku,
kde se z pozice sekundarniho |ékafe vypracoval az na jeji-
ho prednostu, kterym pak byl od roku 1993 do roku 2000,
témér ve stejném obdobi byl také vedoucim Kardiocentra
Fakultni nemocnice v Hradci Kralové. Vyznamnym zpes-
tfenim profesionalni kariéry byly opakované zahranicni
pobyty: v letech 1966 a 1967 pUsobil jako senior house
officer v kardiologickém stfedisku v Sully Hospital v Sully
ve Walesu, v roce 1968 jako kardiolog-konzultant na
tomtéz pracovisti (jeden mésic), dale v letech 1971 a 1972
jako vyzkumny pracovnik Kralovské Svédské spolecnosti
pro boj proti chorobdm obéhu, v letech 1975 a 1976 jako
konzultant kuvajtského ministerstva zdravotnictvi v Chest
Diseases Hospital Kuwait a v roce 1992 pak pracoval jako
kardiolog-konzultant ve fakultni nemocnici Mubarak Al-
-Kabeer Hospital v Kuvajtu. V letech 2003-2010 byl pred-
nostou Interni kliniky Pardubické krajské nemocnice. Jifi

Kvasni¢ka byl aktivni i v nasi kardiologické spole¢nosti,
v letech 1976-1996 byl ¢lenem vyboru Ceskoslovenské
a pozdéji Ceské kardiologické spole¢nosti, v obdobi 1970-
2004 byl také ¢lenem vyboru Komise experimentalni kar-
diologie, kromé toho byl pfedsedou Védecké rady Interni
grantové agentury MZ CR (2002-2008). Hojné publikoval,
je autorem nebo spoluautorem 117 ¢lanka v databazi Pu-
bMed.

A nyni nékteré zajimavé vzpominky na Zivot Jifiho
Kvasnicky (dr. Q jak mu svého casu fikali spolupracovnici
na Il. interni klinice v Hradci Kralové). Jiti byl vzdy velmi
korektni, zdvofily, neuplatiioval nasilim autoritu, ani jako
prednosta kliniky, nepouzival silna slova, ale argumenty,
diskutoval. Na I. interné v Hradci Kralové byl velmi re-
spektovan, jako prednosta kliniky uplatroval Siroké zna-
losti, nejen z kardiologie. V roce 1968 proved| Jifi jako
prvni v hradeckém regionu defibrilaci u fibrilace komor
pfi akutnim infarktu myokardu — noc stravil na pokoji ne-
mocného, kde byl nemocny monitorovan. Pozdéji o této
procedure vysel ¢lanek v ¢asopisu Mlady svét. Na sklonku
roku 1972 inicioval zahdjeni pravidelného koronarogra-
fického programu, v roce 1975 zahajeni provozu Kardio-
stimula¢niho centra. Toto centrum bylo jedno z prvnich
v Ceskoslovensku. Ve druhé poloviné 70. let byl ,pfed-
chldcem elektrofyziologd”. U nemocnych s rezistentni
supraventrikularni arytmii, se Spatnou reakci na léky pro-
vadél preruseni atrioventrikularniho (AV) spojeni aplikaci
96% alkoholu, ktery instiloval transseptalni jehlou, zave-
denou supraklavikularné do pravé siné. O rfadé zajima-
vych pfihod z prace Jitiho jsme referovali v Cor et Vasa
pred deseti lety, kdy slavil osmdesatku.

Zde jes$té dodame, Ze vsichni z rodiny Kvasnickl byli
vzdy velmi soudrzni, vzdjemné se respektujici. Manzelka
Eva (profesorka, dékanka Farmaceutické fakulty, téz pro-
rektorka UK pro studijni zalezitosti) zemrela pred dvéma
roky, dcera Jana (lékarka, fadu let pracovala ve Velké Bri-
tanii), syn Tomas (farmaceut), vnucka Jana (Iékarka), vnuk
Tomas (bankér).

Jiti byl také vasnivy a skvély tenista, dobry lyzat, v poz-
déjsim véku se vénoval golfu, dalsimi zalibami byla histo-
rie, filozofie a stfedovéka muzika.

Loucime se tedy s mimoradnou osobnosti ¢eskosloven-
ské a ceské kardiologie s diky za viechno, co pro ni vyko-
nal, Zaradil se pravem mezi korunované velikdny ceské
kardiologie, vzpominame se smutkem v dusi, ¢est jeho
pamatce!

Za vybor CKS i za celou Ceskou kardiologickou spole¢nost,
Michael Aschermann a Vladimir Rozsival
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MULTIMORBIDITA
V KLINICKE
PRAXI

Cena: 759 K¢.

Tematicky pionyrskou knihu pro tisk pFipravili dva editofi,
prof. MUDr. Jan Vaclavik, Ph.D., a MUDr. Zdenék Lys, oba
z Interni a kardiologické kliniky Lékarské fakulty Ostrav-
ské univerzity a Fakultni nemocnice Ostrava a Kat-
edry internich oborta Lékarské fakulty Ostravské uni-
verzity. K napsani prizvali kolektiv spoluautortd, ktery
tvofilo 28 spolupracovnikl. Vétsinou byli z univerzitnich
pracovist (alfabeticky): Brno, Ceské Budé&jovice, Hradec
Kralové, Olomouc, Ostrava, Plzeri a Praha. Z nefakult-
niho pracovisté byl jeden pracovnik z nemocnice ve
Frydku-Mistku, jeden z nemocnice ve Znojmé a jeden
ze Spole¢nosti vieobecného lékafstvi Ceské lékaFské
spole¢nosti Jana Evangelisty Purkyné.

Kniha je rozdélena do dvou &asti: v prvni, kratsi
a uvodni, je Sest kapitol (46 s.), v nichZ jsou probrany té-
mata obecného razu: 1. Co je multimorbidita (4 s.), 2. Epi-
demiologie a ekonomické dopady multimorbidity (3 s.),
3. Specifika diagnostiky a lécby (10 s.), 4. Evidence based
medicine a soucasna doporuceni (8s.), 5. VyZiva ve zdravi
a nemoci (9 s.) a 6. Fyzickd aktivita a rehabilitace (12 s.).
Druhou, rozsahlejsi a specializovanou cast (247 s.) tvori
15 samostatnych kapitol, v nichZ reprezentanti medicin-
skych specializaci vypovidaji, jak se jejich obor podili na
multimorbidité a jaky ma vyznam. V této casti nasleduji
po sobé: kapitola Primarni péce (vhodnéji LékaF primar-
ni péce, 12 s.), Internista (4 s.), Intenzivni péce (pro¢ ne
Intenzivista? 14 s.), Gerontolog (29 s.), Kardiolog (25 s.),
Pneumolog (6 s.), Nefrolog (20 s.), Revmatolog (12 s.),

Jan Vaclavik, Zdenék Lys a kolektiv:
Multimorbidita v klinické praxi

Praha, Grada Publishing a.s., 2023, 334 stran.

Vydani prvni, format 195 x 270 mm, vdzana vazba, barevny vytisk.
ISBN: 978-80-271-7021-1 (pdf).

ISBN: 978-80-271-3751-0 (print).

Alergolog a imunolog (17 s.), Endokrinolog a diabetolog
(10 s.), Gastroenterolog a hepatolog (32 s.), Hematolog (29 s.),
Chirurg (13 s.), Klinicky farmakolog (22 s.) a Psychiatr (6 s.).
Postradal jsem samostatnou kapitolu onkologa, ortope-
da, otorinolaryngologa a oftalmologa. Velikost kapitol
je razna, vétsinou primérend vyznamu oboru, nékolik je
nadmérnych. Také nékteré seznamy v textu odkazované
literatury se mi zdaly (na kapitolu v polyautorské knize)
prilis dlouhé. Jednotné upravena literatura ale formalné
neodpovida 1SO 690. Text nékterych kapitol je bohaté
ilustrovdn (az preilustrovan) barevnymi obrazky a/nebo
tabulkami. Po odborné strance je text kvalitni, vzdyt ho
psali zkuseni oborovi specialisté. Knihu uzaviraji cesky
(0,5 s.) a anglicky souhrn (0,5 s.), seznam v textu pouzi-
tych zkratek (5 s.) a dvousloupcovy rejstiik (3 s.). Jeho jed-
noducha konstrukce ale neumozni ani rychlé, ani cilené
vyhleddvani v textu.

Komu knihu doporucit?

Tato polyautorskd kniha neni cilena na jednu uzkou
skupinu specialistl. Ale vétsina Iékara se v nékteré kapi-
tole ,najde”.

Prof. MUDr. Jan Petrasek, DrSc.,

lll. interni klinika, 1. Iékarska fakulta Univerzity
Karlovy a VSeobecna fakultni nemocnice v Praze,
e-mail: petrjanv@email.cz
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it Kettner, Josef Kautznera kolektiv

Akutni

kardiologie
4, pie diini

Cena: 1 104 K¢.

Na titul Akutni kardiologie jsem uZ zpravu o knize psal
pred osmi lety (Cor Vasa 2016;58(4):508). Tenkrat to bylo
3. vydani tohoto titulu. Kniha také méla velikost ,do kap-
sy” i obrazek na titulni strané byl stejného Zanru. Také
hlavni autofi a editofi byli titiz: profesofi Jifi Kettner
a Josef Kautzner, oba z Kliniky kardiologie Institutu kli-
nické a experimentalni mediciny. Kniha je formalné po-
zoruhodna jiz tim, Ze témér cely kolektiv autorl (25) je
z jednoho pracovisté. Jen jedno se zménilo; knihu nevy-
dava jiz nakladatelstvi Mlada Fronta, ale nakladatelstvi
Grada.

Obsah knihy ma poradi téchto kapitol: 1. Medicina
zaloZzend na dlkazech (5), 2. Kardiopulmonalni resusci-
tace u dospélych osob (14), 3. Pé¢e o nemocné po kardio-
pulmonalni resuscitaci (23), 4. Darci organu po nevratné
zastavé obéhu (10), 5. Akutni koronarni syndromy (9),
6. Syndrom tako-tsubo (7), 7. Akutni srdecni selhani (46),
8. Kardiogenni Sok a diferencidlni diagnostika Sokovych
stavll (17), 9. Mechanické srde¢ni podpory — kratkodobé
pro akutni pouziti (16), 10. Arytmie v akutni kardiologii
(51), 11. Synkopa (16), 12. Akutni plicni embolie (23),
13. Akutni perikarditida (15), 14. Srdecni tampona-
da (9), 15. Akutni myokarditida (7), 16. Akutni infek¢ni
endokarditida (21), 17. Infekce u srdec¢nich implanta-
bilnich pfristroji (12), 18. Akutni hypertenzni stavy (8),
19. Akutni postizeni srde¢nich chlopni (11), 20. Akutni
aortalni syndromy (16), 21. Akutni tepenny uzaveér (15),
22. Akutni kardiologie u téhotnych (25), 23. Paliativni
péce v intenzivni kardiologii (14), 24. Zaklady klinické nu-
tricni [écby v akutni kardiologii (15), 25. Nejcastéji pouZzi-
vané léky v akutni kardiologii (26), 26. Zakladni vykony
a postupy v akutni kardiologické péci (107). Nasleduiji ces-
ky souhrn (2), anglické summary (2), seznam zkratek (na
12 stranach je jich 344!), rejstrik (11). V dvousloupcovém,
prevdzné jednoduchém rejstfiku (jen vyjimecné s hesly
s vyznacenou podrazenosti) se budou nékterd hesla jen

Jifi Kettner, Josef Kautzner a kolektiv:
Akutni kardiologie

Praha, Grada Publishing a.s., 2024, 773 stran.

4., prepracované a rozsifené vydani, format 107 x 180 mm,
vazana vazba, barevny vytisk.

ISBN: 978-80-271-7293-1 (pdf).

ISBN: 978-80-271-5189-9 (print).

obtizné hledat. Literatura je uvddéna za kazdou kapito-
lou, nebyli opomenuti ¢esti autofi. U dalSich vydani byva
zvykem to uvést, véetné predmluvy autora. Texty kapitol
nejsou psany striktné podle jednotné sablony, jednotlivé
kapitoly se lisi v rozsahu (5-51 stran) a odrazeji zkusenost
jednotlivych autord. Téma bylo témérF zcela vycerpano.
Ale v kapitole 18, mezi vy¢tem pfic¢in hypertenze, chybéji
katecholaminy secernujici nddory a dalsi endokrinopa-
tie provdzené hypertenzi. Také jsem postradal kapitoly
s akutnimi chorobami Zilniho systému. Text je bohaté ilu-
strovan cernobilymi i barevnymi fotografiemi, tabulkami,
grafy a obrazky. Systém obménénych vystraznych silnic-
nich znacek (red flags anglickych ucebnic) upozornuje na
nebezpecné situace. Reprodukce nékterych zmensenych
EKG ktivek jsou mnohdy na hranici interpretovatelnosti.

Ctvrté vydani Akutni kardiologie pfinasi do ¢eské me-
dicinské literatury velmi kvalitni monografii. Je zaloZzena
na mediciné zaloZzené na dukazech, odpovida aktualnimu
stavu teoretickych znalosti i sou¢asnym moZznostem mo-
derni evropské terapie. V sou¢asné dobé nema v nasi me-
dicinské literature konkurenci. Pro |ékare rychlé |ékarské
pomoci nebo pracujici v terénu a v malych nemocnicich
bude jesté nékolik let pfedstavovat guidelines v celé pro-
blematice akutni kardiologie.

Komu knihu doporucit?

Asi by bylo neskromnym pradnim, aby jeji obsah nosili
vsichni lékari, kardiologové, kardiochirurgové a inten-
zivisté predevsim v hlavé. Ale v kapse tuto knihu nosit
mohou. | kdyZ je mald svou velikosti, je velka a vyznamna
svym obsahem.

Prof. MUDr. Jan Petrasek, DrSc.,

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