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I. WYKAZ PUBLIKACJI WCHODZACYCH W SKLAD PRACY DOTORSKIEJ

Niniejsza praca doktorska pt.: “Analysis of hemodynamics, prognostic parameters and dietary
habits in subjects with aortic stenosis and increased risk of patient - prosthesis mismatch”
(“Analiza hemodynamiki, parametrow prognostycznych i nawykow zywieniowych u 0sob ze
zwezeniem zastawki aortalnej oraz zwigkszonego ryzyka niedopasowania pacjent-proteza”)
powstala w oparciu o monotematyczny cykl czterech artykuldéw opublikowanych w
migdzynarodowych czasopismach naukowych indeksowanych w bazie PubMed, znajdujacych
si¢ na liScie czasopism Ministerstwa Nauki i Szkolnictwa Wyzszego, wsrod ktérych trzy
znajduja si¢ na liscie Journal Citation Reports.

Laczna warto$¢ Impact Factor dla cyklu artykutéw wynosi 5.275, liczba punktéw MNiSW 180.
W skiad cyklu prac wchodza nastepujace artykuty:

1. Pinska M, Sorysz D, Fraczek-Jucha M, Stapor M, Golinska-Grzybata K, Nessler J,
Gackowski A. Hemodynamic parameters of aortic valve prostheses—KRAK-AS registry
analysis. Adv Interv Cardiol 2023; 19, 2 (72): 152-157.

(wskaznik Impact Factor ISI: 1.065; punktacja MNiSW: 40)

2. Pinska M, Fraczek-Jucha M, Gackowski A, Nessler J. The dietary habits and nutrition beliefs
of patients with aortic stenosis. Pol Merkur Lek Organ Pol Tow Lek 2023;51:107-11.

(wskaznik Impact Factor ISI: O; punktacja MNiSW: 20)

3. Pinska M., Sorysz D., Fraczek-Jucha M., Kruszec P., Rog B., My¢ J., Krawczyk-Ozo6g A.,
Sobien B., Stopyra-Pach K., Sarnecka A., Stapor M., Olszanecka A., Golinska-Grzybata K.,
Nessler J., Gackowski A. The Prognostic Significance of Atrial Fibrillation and Left Atrium
Size in Patients with Aortic Stenosis. Kardiologiia. 2023;63(12):66-71.

(wskaznik Impact Factor ISI: 0.5; punktacja MNiSW: 20)


https://www.ap.uj.edu.pl/diplomas/168571/
https://www.ap.uj.edu.pl/diplomas/168571/

4. Pinska M, Staba M, Furman-Niedziejko A, Stapor M, Nessler J, Gackowski A. Severe aortic
stenosis and intestinal bleeding: Difficult decisions with a positive outcome. Kardiol Pol
2023;81(6):628-629.

(wskaznik Impact Factor ISI: 3.71; punktacja MNiSW: 100)



1. WYKAZ SKROTOW

AF (atrial fibrillation) — migotanie przedsionkow

AS (aortic stenosis) - stenoza aortalna

ASE (American Society of Echocardiography) — Amerykanskie Towarzystwo
Echokardiograficzne

AVA (aortic valve area) — pole otwarcia zastawki aortalnej

AVAI (aortic valve area index) - pole otwarcia zastawki aortalnej indeksowane do
powierzchni ciata

BMI (body mass index) - wskaznik masy ciata

BSA (body surface area) - powierzchnia ciata

ClI (confidence interval ) - przedziat ufnos$ci

EACVI (European Association of Cardiovascular Imaging) - Europejskie Stowarzyszenie
Obrazowania Uktadu Sercowo-Naczyniowego

eLAVI (estimated left atrial volume index) - szacowany wskaznik objetosci lewego
przedsionka

HR (hazard ratio) — wspotczynnik ryzyka

IEOA (effective orifice area indexed to the body surface) — efektywna powierzchnia ujscia
indeksowana do powierzchni ciata

KRAK-AS (Krakow registry of patients with aortic stenosis) - krakowski rejestr pacjentow ze
stenozg aortalng

LA (left atrium) — lewy przedsionek

LAV (left atrial volume) — objetos¢ lewego przedsionka

LAVI (left atrial volume index) — wskaznik objetosci lewego przedsionka

LAVImin ( minimum left atrial volume index) — minimalny wskaznik objetosci lewego

przedsionka



LV (left ventricle) — lewa komora

LVEDD (left ventricle end-diastolic dimension) - wymiar koncowo-rozkurczowy lewej
komory

LVEF (left ventricle ejection fraction) — frakcja wyrzutowa lewej komory

LVMI (left ventricular mass index) — wskaznik masy lewej komory

LVOT (left ventricular outflow tract) - droga odptywu lewej komory

NYHA class (New York Heart Association classification of heart failure) - klasyfikacja
niewydolnos$ci serca wedlug Nowojorskiego Towarzystwa Kardiologicznego

pHDI-10 (pro-health diet index) - indeks diety prozdrowotnej

PPM (patient - prosthesis mismatch) - niedopasowanie pacjent-proteza

RVSP (right ventricular systolic pressure) — ci$nienie skurczowe prawej komory

RWT (and relative wall thickness) - wzglgdna grubos¢ $cian lewej komory

ROC (Receiver Operating Characteristic) - krzywa ROC

SAVR (surgical aortic valve replacement) - chirurgiczna wymiana zastawki aortalnej
SD (standard deviation) — odchylenie standardowe

TAVI (transcatheter aortic valve implantation) - przezcewnikowa implantacja zastawki
aortalnej

TDE (tissue Doppler echocardiography) - tkankowa echokardiografia dopplerowska

VWEF (von Willebrand factor) — czynnik Von Willebranda



I1l. WPROWADZENIE

Zwezenie zastawki aortalnej (AS) jest najczestszg nabyta chorobg zastawkowa.
Czesto$¢ jej wystepowania wzrasta wraz z wiekiem 1 wynosi 2-7% u os6b w wieku powyzej 65
lat. Leczeniem z wyboru u pacjentéw z ciezka i/lub objawowg AS jest chirurgiczna wymiana
zastawki na proteze mechaniczng lub biologiczng (SAVR) lub przezcewnikowa implantacja
zastawki aortalnej (TAVI) [1]. U czgsci pacjentow po zabiegu obserwowany jest zwiekszony
gradient cis$nienia w obrebie wszczepionej protezy z powodu dysproporcji miedzy Srednicg
protezy a wielko$cig ciata, zwanym niedopasowaniem pacjent-proteza (PPM) [2]. Dotychczas
nie oceniano czesto$ci wystgpowania AS oraz zjawiska PPM w zalezno$ci od rodzaju
zastosowanej protezy zastawkowej w niewyselekcjonowanej grupie kolejnych pacjentow
populacji polskiej poddanych zabiegom na tej zastawce. Analize takg przeprowadzono na
podstawie Krakowskiego Rejestru Pacjentow ze Zwegzeniem Zastawki Aortalnej (KRAK-AS).

Zwigkszona masa ciala moze znaczaco zwigcksza¢ ryzyko wystgpienia PPM,
szczegolnie u pacjentéw, u ktoérych z powodoéw anatomicznych, nalezy wszczepi¢ stosunkowo
matg protezg zastawki, stad kluczowe znaczenie ma odpowiednia dieta mogaca przeciwdziataé
otytosci.

Zwigkszony opor zastawkowy powoduje przecigzenie ci$nieniowe lewej komory, co w
miar¢ postepu wady Skutkuje jej przerostem, dysfunkcja rozkurczowa i skurczowa,
zwiekszonym cisnieniem koncowo-rozkurczowym. W konsekwencji wzrasta ci$nienie w
lewym przedsionku (LA), co prowadzi do jego przebudowy i rozwoju nadkomorowych
zaburzen rytmu serca, w tym migotania przedsionkow (AF).

Innym problemem, z ktorym mogg borykac¢ si¢ chorzy ze stenozg aortalng jest zespot
Heyde'a. Jest to rzadkie powiktanie ciezkiej AS i powinien by¢ rozwazany, gdy wadzie
zastawki towarzyszy krwawienie z przewodu pokarmowego, szczegdlnie jesli nie mozna

zidentyfikowac jego zrodta w endoskopii.



Niniejsza praca doktorska sklada si¢ z monotematycznego cyklu czterech prac
oryginalnych dotyczacych zwezenia zastawki aortalnej, w ktorych dokonano oceny
nastepujacych zagadnien:

W pierwszym artykule pt. ,, Hemodynamic parameters of aortic valve prostheses —
KRAK-AS registry analysis” dokonano analizy sposobu leczenia oraz oceny czestosci
wystepowania zjawiska PPM u chorych z co najmniej umiarkowang stenoza aortalng w
populacji Matopolski, ktérzy zostali poddani operacji wymiany zastawki.

W drugim artykule pt. ,,The dietary habits and nutrition beliefs of patients with aortic
stenosis” U chorych ze zwezeniem zastawki aortalnej analizowano wiedzg na temat zywienia
oraz zwyczaje Zzywieniowe.

W trzecim artykule pt. ,,The prognostic significance of atrial fibrillation and left
atrium size in patients with aortic stenosis” przeprowadzono ocen¢ znaczenia rokowniczego
powickszenia lewego przedsionka i wystgpowania migotania u pacjentow ze zwezeniem
zastawki aortalnej.

W czwartym artykule pt. ,.Severe aortic stenosis and intestinal bleeding: Difficult
decisions with a positive outcome” opisano interesujacy przypadek chorego z zespotem

Heyde’a, bedacego powiktaniem cigzkiego zwezenia zastawki aortalne;.
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IV. CELE PRACY

1. Ocena czestosci wystgpowania PPM z uwzglednieniem typu protezy zastawkowej w
niewyselekcjonowanej populacji kolejnych pacjentow ze zwegzeniem zastawki
aortalnej, na podstawie Krakowskiego Rejestru Pacjentow ze Zwezeniem Zastawki
Aortalnej (KRAK-AS).

2. Analiza wiedzy i nawykow zywieniowych pacjentow z AS po zabiegu wymiany
zastawki aortalnej u pacjentow Krakowskiego Rejestru Pacjentdéw ze Zwezeniem
Zastawki Aortalnej (KRAK-AS).

3. Ocena znaczenia rokowniczego wielkosci lewego przedsionka i obecno$ci migotania
przedsionkow chorych ze stenozg aortalng.

4. Ocena przebiegu klinicznego i parametrow uktadu krzepnigcia u pacjenta z rzadkim

zespolem Heyde’a.
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V. METODYKA

Rejestr KRAK-AS byt prowadzony od lipca do pazdziernika 2016 roku w pracowniach
echokardiograficznych oddzialow i przychodni przyszpitalnych Szpitala Uniwersyteckiego w
Krakowie oraz Krakowskiego Szpitala Specjalistycznego im. Jana Pawta II. Badanie zostato
przeprowadzone po uzyskaniu pozytywnej opinii Komisji Etycznej Uniwersytetu
Jagiellonskiego Collegium Medicum w Krakowie (nr 122.6120.66.2015 z dnia 30 kwietnia
2015 roku). Do rejestru wigczano wszystkich kolejnych pacjentoéw z umiarkowang lub cigzka
AS, ktérzy wyrazili sSwiadoma zgodg¢ na udziat w rejestrze. Rejestr okreslat liczbg pacjentow, u
ktorych rozpoznano AS oraz ich charakterystyke kliniczng i hemodynamiczna, a takze przebieg
ich leczenia w 3-letniej obserwacji. Pacjenci, ktorzy przeszli interwencje¢ zastawki aortalnej byli
ponownie oceniani Klinicznie i echokardiograficznie w ciggu miesigca po zabiegu za pomoca
echokardiografii przezklatkowej. Telefoniczny wywiad dietetyczny po 3 latach obserwacji
przeprowadzono u pacjentow, ktorzy wyrazili dodatkowa zgode. Do tego celu wykorzystano
standardowy kwestionariusz KomPAN, opracowany i zwalidowany przez Zespét Zywienia
Behawioralnego Zywienia Czlowieka Polskiej Akademii Nauk [3].

Analize statystyczng wykonano wykorzystujgc oprogramowanie JMP® (wersja 16.2.0.
SAS Institute Inc., Cary, NC). Za statystycznie istotne uznano wartosci p < 0.05. Do oceny
rozktadu badanych danych wykorzystano test Shapiro-Wilka. Wartosci zmiennych ciaglych o
rozktadzie normalnym przedstawiono jako $rednia + odchylenie standardowe, natomiast
wartosci zmiennych o rozktadzie niezgodnym z normalnym jako mediana 1 przedziat
mie¢dzykwartylowy. Do poréwnania zmiennych cigglych wykorzystano test Kruskala-Wallisa.
Zmienne nominalne poréwnano przy pomocy testu chi-kwadrat Pearsona lub doktadnego test
Fishera. Analizy post hoc przeprowadzono przy uzyciu metody Steel-Dwass i poprawki
Bonferroniego odpowiednio dla parametrow cigglych i nominalnych. Przeprowadzono

jednoczynnikowe 1 wieloczynnikowe analizy przezycia Coxa, w zaleznosci od stopnia
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zaawansowania stenozy aortalnej i metody leczenia, tj. chirurgicznego lub zachowawczego.
Przeprowadzono réwniez analiz¢ Kaplana-Meiera ryzyka zgonu u pacjentow z rytmem
zatokowym 1 migotaniem przedsionkow.

W pierwszym artykule pt. ,, Hemodynamic parameters of aortic valve prostheses —
KRAK-AS registry analysis” poddano analizie nastepujace parametry: wiek, pte¢, wskaznik
masy ciata (BMI), powierzchnia ciata (BSA), wymiar drogi odptywu lewej komory (LVOT),
frakcja wyrzutowa lewej komory (LVEF), wymiar koncowo - rozkurczowy lewej komory
(LVEDD), wskaznik masy lewej komory (LVMI), wzgledna grubos¢ $cian lewej komory
(RWT), érednica protezy i zastawki natywnej, maksymalny i $redni gradient przezzastawkowy
przed i po zabiegu, pole otwarcia zastawki aortalnej (AVA) i jej wymiar wzgledem powierzchni
ciata (AVAI), indeksowane efektywne pole ujécia zastawki (IEOA), rodzaj implantowanej
protezy i jej wymiar. PPM definiowano jako iEOA < 0.85 cm?/m?, natomiast ciezka postaé
rozpoznawano gdy iEOA wynidst < 0.65 cm?/m? [4-5]. Ponadto dokonano analizy podgrup
pacjentdow z mniejszg (< 23 mm) i rowng lub wicksza niz mediana (> 23 mm) $rednicg
pierscienia zastawki.

W drugim artykule pt. ,, The dietary habits and nutrition beliefs of patients with aortic
stenosis” oceniano na podstawie ankiety czestotliwos¢ spozycia 10 grup produktow
stanowigcych sktadniki zdrowej diety, do ktorych nalezaty: peloziarniste pieczywo,
petnoziarniste produkty zbozowe i makarony, mleko, fermentowane napoje mleczne, twarogi,
biale migso, ryby, rosliny stragczkowe, owoce 1 warzywa, wyznaczajac indeks diety
prozdrowotnej (pHDI-10) okreslajacy poziom intensywno$ci prawidlowych nawykow
zywieniowych. Jednostki punktowe wszystkich 10 produktow zostaty zsumowane w celu
uzyskania indeksu pHDI-10. Wskaznik pHDI-10 zostal zdefiniowany w 20-punktowej skali
jako: niski (0-6.66), umiarkowany (6.67-13.33) lub wysoki (13.34-20). Respondenci

odpowiedzieli rGwniez na 25 stwierdzen opisujacych ich wiedze na temat zywnosci 1 zywienia.
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Wiedza zostala nastgpnie zdefiniowana jako: niska (0-8 punktow), umiarkowana (9-16
punktéw) lub wysoka (17-25 punktow).

W trzecim artykule pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” oceniono parametry echokardiograficzne wielkosci LA a
takze funkcji skurczowej i rozkurczowej lewej komory u chorych z co najmniej umiarkowanym
zwezeniem zastawki aortalnej. Ustalono rodzaj rytmu serca (rytm zatokowy badz AF).
Obliczono mase¢ | wzgledna grubosé Sciany lewej komory. Punktem koncowym badania byt
zgon z jakiejkolwiek przyczyny w okresie 3 lat obserwacji od daty wiaczenia do badania.

W czwartym artykule pt. “Severe aortic stenosis and intestinal bleeding: Difficult
decisions with a positive outcome” przeanalizowano trudny przebieg diagnostyki i leczenia
chorego ze AS i uporczywymi krwawieniami z przewodu pokarmowego, u ktérego rozpoznano

zespot Heyde’a.
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VI. WYNIKI
Ponizej przedstawiono najwazniejsze wyniki zaprezentowane w pracach sktadajacych si¢ na
cykl publikaciji:

Do rejestru KRAK-AS wiaczono 397 pacjentow z co najmniej umiarkowanym
zwezeniem zastawki aortalnej (powierzchnia zastawki aortalnej (AVA) < 1.5 cm? i éredni
gradient > 20 mmHg). Ci¢zkie zwezenie (pole zastawki aortalnej indeksowane do powierzchni
ciata (AVAI) <0.6 cm?/m? i/lub éredni gradient > 40 mmHg) stwierdzono u 288 pacjentow
(72.5%). Umiarkowany stopien zwezenia zastawki (AVAI miedzy 0.6 a 0.8 cm?/m?)
obserwowano u 109 pacjentow (27.5%). Wsrod pacjentow z AS w 3-letniej obserwacji operacj¢
zastawki wykonano u 236 pacjentoéw: natywng zastawke zastgpiono zastawka mechaniczng u
42 pacjentow, zastawke biologiczng wszczepiono u 139 chorych, a zabieg TAVI wykonano u
48 pacjentow.

W pierwszym artykule pt. ,, Hemodynamic parameters of aortic valve prostheses —
KRAK-AS' registry analysis” wykazano istotng statystycznie roznice w pooperacyjnym
gradiencie przezzastawkowym (zarowno maksymalnym jak i srednim) migdzy wszczepionymi
protezami biologicznymi a zastawkami TAVI w grupie pacjentow o $rednicy pier§cienia 23
mm lub wigkszej. W grupie pacjentow z mniejsza Srednica pierscienia zastawki (< 23 mm)
stwierdzono istotng rdznic¢ gradientu miedzy zastawkami mechanicznymi i TAVI oraz migdzy
zastawkami mechanicznymi i biologicznymi. Obie grupy pacjentow (z wigkszg i mniejsza niz
mediana $rednicg wszczepionej zastawki) miaty nizsze gradienty przezzastawkowe po TAVI
w porownaniu z SAVR. Odsetek pacjentéw z rozpoznanym PPM byt istotnie nizszy po zabiegu
TAVI (10%) w porownaniu z zastawka mechaniczng (40%, p=0.0001) 1 biologiczng (33%,
p<0.0001). W chwili witaczenia do badania nie obserwowano istotnych réznic charakterystyki
klinicznej pomiedzy grupami pacjentow porownywanymi pod wzgledem wystepowania PPM

po zabiegu. Wsrod 17 pacjentéw z PPM po implantacji zastawki mechanicznej troje (17.6%)
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miato cigzka posta¢ PPM (iIEOA <0.65 cm2/m2). Wsrdd 46 biorcoOw zastawek biologicznych z
PPM troje (6.5%) spetiato kryterium ciezkiego PPM. Zaden pacjent nie miat ciezkiego PPM
po zabiegu TAVI.

W drugim artykule pt. ,, The dietary habits and nutrition beliefs of patients with aortic
stenosis” u 94 pacjentow, ktorzy wyrazili zgode na udziat w badaniu ankietowym dokonano
analizy wiedzy i nawykow zywieniowych. Wérdd wszystkich pacjentéw 33 z nich (35.1%) byto
otytych (BMI > 30 kg/m?), 38 pacjentéw (40.1%) miato nadwage (BMI miedzy 25 a 29.99
kg/m?), a tylko 23 pacjentow (24.5%) miato prawidtowa mase ciala (BMI miedzy 18.5 a 24.99
kg/m?). Wykazano, ze mediana wskaznika pHDI-10 w catej populacji respondentéw wynosita
4.87 pkt. (3.7; 5.96), co wskazywalo, ze prawidlowe nawyki zywieniowe u wigkszoSci
pacjentow byly na niskim poziomie. Wérdd wszystkich badanych, 87.2% prezentowato niski
poziom prawidtowych nawykow zywieniowych, u 12.8% byt on umiarkowany, natomiast nikt
nie wykazywal wysokiego poziomu prawidlowych nawykow zywieniowych. Wiedza
dietetyczna zostala oceniona poprzez interpretacje 25 stwierdzen dotyczacych zywnosci i
zywienia. W catej grupie respondentow mediana poprawnych odpowiedzi wyniosta 12
punktow na 25-punktowej skali. Na podstawie analizy danych wykazano, ze u 12.8%
respondentéw wiedza na temat zywienia okazata si¢ niska, u 79.8% - umiarkowana, a tylko u
7.4% - dobra. W kontrascie do tego, wigkszo$¢ pacjentow ocenita, ze ich dieta oraz wiedza o
zywnosci i zywieniu byty dobre (odpowiednio 74.5% i 67% badanych respondentéw), podczas
gdy obiektywna analiza wykazata, ze wigkszo$¢ pacjentow wykazywala niski poziom
prozdrowotnych nawykéw zywieniowych, a wiedza wigkszo$ci osOb byta jedynie
umiarkowana. Z catej populacji 94 pacjentow, 37 pacjentow miato PPM i BMI powyzej 25
kg/m?, podczas gdy 47 pacjentéw nie spetniato kryteriow PPM. Co wazne, 35.1% pacjentow z

niedopasowaniem protezy i nadwagg uznato swoje nawyki zywieniowe za zte, 62.2% za
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umiarkowane, a 2.7% za dobre. W grupie chorych bez niedopasowania pacjent-proteza
samoocena diety byta zta u 20.8%, umiarkowana u 72.9% i dobra u 6.3%.

W trzecim artykule pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis chorych podzielono na 2 grupy w zalezno$ci od stopnia
cigzkosci wady (ciezka lub umiarkowana). W kazdej grupie wyodrebniono dwie podgrupy:
pacjentéw poddanych chirurgicznej lub przezcewnikowej implantacji zastawki aortalnej oraz
pacjentow leczonych zachowawczo. U wszystkich pacjentdow, niezaleznie od stopnia
zaawansowania AS, wymiar LA wigkszy niz mediana (>43 mm) wigzat si¢ z istotnie wyzszym
ryzykiem zgonu [wspotczynnik ryzyka (HR) 1.79 (95% przedziat ufnosci (CI) 1.06 — 3.03 ); p
= 0.0303]. Podobnie, objetos¢ lewego przedsionka (LAV) powyzej mediany 80 ml wigzato si¢
z >2-krotnie wyzszym ryzykiem zgonu [HR 2.44 (C1 1.12 — 5.33); p = 0.0253]. Istotnos¢ LAVI
byta na granicy istotno$ci [HR 1.02 (CI 1.00 — 1.03); p = 0.045]. W analizie catej grupy badane;j
obecnos¢ AF byta istotnie zwigzana z wyzszym ryzykiem zgonu: w przypadku stwierdzenia
migotania przedsionkow $miertelnos¢ w 3-letniej obserwacji wyniosta 42%; w przypadku
obecno$ci rytmu zatokowego S$miertelnos¢ wyniosta 22.5% (p <0.0001). Przeprowadzono
analize wieloczynnikows, ktora wykazata, Zze obecno$¢ migotania przedsionkow, nizsza
warto$¢ frakecji wyrzutowej lewej komory, wyzsza klasa niewydolnosci serca NYHA 1
niewydolno$¢ nerek byty niezaleznymi czynnikami ryzyka zgonu u tych pacjentow.

W czwartym artykule pt. “Severe aortic stenosis and intestinal bleeding: Difficult
decisions with a positive outcome” zostat opisany przypadek 56-letniego mezczyzny, u ktorego
finalnie rozpoznano zespot Heyde’a — wspotistnienie zwezenia zastawki aortalnej i krwawienia
z przewodu pokarmowego, wywodzacego sie z angiodysplazji jelita cienkiego spowodowanej
nabytg chorobg vWF typu Ila [6-7]. U chorego przed planowang wymiang zastawki aortalnej
wykonano koronarografie, w ktorej stwierdzono istotne zwezenie lewej tetnicy zstgpujace;

przedniej. Z uwagi na anatomi¢ zastawki odstgpiono od TAVI, wykonano operacje
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chirurgicznej wymiany zastawki aortalnej z jednoczasowym pomostowaniem aortalno-
wiencowym. Pacjent byl operowany bez powiktan krwotocznych, jednak okres
okotooperacyjny byt powiktany zaawansowanym blokiem przedsionkowo-komorowym, co

spowodowato konieczno$¢ wszczepienia uktadu stymulujacego serce.
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VII. DYSKUSJA

W artykule 1 przedstawione wyniki wskazuja, ze zjawisko PPM nie jest rzadkie (29.7%
wszystkich analizowanych pacjentow 1 40% pacjentéw z zastawkami mechanicznymi). Na
szcze$cie jego ciezkg posta¢ obserwowano rzadko - u 2.6% wszystkich operowanych
pacjentow. Problem ten wystepowat gtownie u pacjentow z mniejsza Srednicg natywnego
pierscienia zastawki (< 23 mm) z chirurgicznie wszczepionymi protezami mechanicznymi lub
stentowymi zastawkami biologicznymi. Pier§cien takiej protezy jest niezbednym elementem jej
konstrukcji - umozliwia wszycie zastawki do pierScienia natywnego. Pier§cien protezy ma
jednak grubo$¢ okoto 4 mm 1 istotnie ogranicza pole przeptywu przez zastawke. Znaczny
odsetek umiarkowanych PPM wynika rowniez z nadwagi lub otytosci [8-9]. Mediana BMI u
pacjentéw z PPM wynosita 27 kg/m?, a mediana BSA 1.86 m2. W przeciwienstwie do SAVR,
zastawka TAVI jest rozprezana w natywnej zastawce (na balonie lub metoda samorozpr¢zania)
i posiada bardzo maty profil stentu. Prawdopodobnie z tego powodu pacjenci po TAVI maja
znacznie nizsze gradienty przezzastawkowe w poroéwnaniu z pacjentami operowanymi
klasycznie. Wyniki sa zgodne z doniesieniami z dostgpnej literatury. Podobne wnioski
wyciagni¢to na podstawie obszernej metaanalizy, w ktorej wykazano istotne statystycznie
zmniejszenie czgstosci wystgpowania PPM po TAVI w poréwnaniu z zabiegiem
kardiochirurgicznym, zarowno w stanie umiarkowanym, jak i ci¢zkim, oraz catkowitego PPM
[10-16].

W artykule 2 badano nawyki zywieniowe i wiedz¢ w tym obszarze u chorych ze stenozg
aortalng. Kluczem do zwigkszenia §wiadomosci 1 poprawy zachowan prozdrowotnych jest
edukacja pacjentoOw na jak najwczesniejszym etapie, nie tylko w szpitalu ale takze w warunkach
ambulatoryjnych. U pacjentow hospitalizowanych dobre nawyki zywieniowe powinny by¢
wdrazane od pierwszego dnia hospitalizacji, poprzez proponowanie odpowiednio

zbilansowanej diety wraz z odpowiednig edukacjg [17]. Z naszego badania wynika, ze pacjenci
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z PPM sg bardziej §wiadomi nieprawidlowych nawykéw zywieniowych niz chorzy bez PPM,
ale ich wiedza na temat prawidlowej diety jest wcigz na niskim poziomie. Z jednej strony,
powodem moze by¢ niewystarczajaca edukacja pacjentow, z drugiej strony, motywacja
pacjentow do podjecia radykalnych §rodkéw moze okazaé si¢ niewystarczajaca. Nie tylko
nadmierne spozycie kalorii, ale takze niedozywienie moze mie¢ negatywne skutki. Ztozono$¢
problemu podkre$la inna grupa badawcza, ktéra analizujac stan odzywienia pacjentéw
poddanych SAVR wykazata, ze pomimo otyto$ci w badanej grupie, wykazano kliniczne
objawy niedozywienia [18]. Dlatego wazna jest nie tylko restrykcyjna, ale réwniez
odpowiednio zbilansowana dieta, a to sprawia, ze edukacja dietetyczna staje si¢ jeszcze bardziej
wymagajgca. Nasze badanie pokazuje, ze $wiadomo$¢ powyzszych problemow jest
niewystarczajaca u pacjentow z AS, ktorzy nie kojarza szczegdlnego znaczenia diety dla
dalszego przebiegu klinicznego. Nasze badanie wskazuje na koniecznos¢ poprawy profilaktyki
w tym zakresie oraz ustalenie jakie wysitki edukacyjne i czynniki motywujace moglyby
spowodowac klinicznie istotng poprawe.

W artykule 3 celem badania byto okreslenie znaczenia prognostycznego migotania
przedsionkow wspolistniejacego ze zwezeniem zastawki aortalnej. Badanie wykazato, ze jest
to powszechne zjawisko. W grupie 397 pacjentow z rejestru KRAK-AS, migotanie
przedsionkow stwierdzono u 23.6% (16.1% state, 7.5% napadowe), a wigc problem ten
wystepowatl u co czwartego pacjenta. Co wigcej, czestos¢ wystepowania AF byla wyzsza u
pacjentdow z bardziej zaawansowanym stadium AS. U pacjentdow z cigzka postacig AS, 26.4%
pacjentow mialo AF, w porownaniu do 16.5% pacjentow z umiarkowang postacia AS. W
innych badaniach AF wystepowato nawet czgsciej. Stortecky 1 wsp. wykazali, ze cigzkie
zwezenie aorty towarzyszyto AF u 33.7% pacjentow [19]. Inne badania wykazaty, ze AF moze
wspotistnie¢ z AS az w 50% przypadkow [20-21]. Z drugiej strony, w badaniu Philippart i wsp.

analizujgcym grupe pacjentow z AF, 32% pacjentow miato wspoétistniejacg AS [22]. W badaniu
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Naito 1 wspOtpracownikow analizowano zwigzek migedzy LAVI a pooperacyjnym AF u
pacjentoéw z cigzka AS [23]. Stwierdzili oni, Zze ocena LAVI moze by¢ uzytecznym narz¢dziem
do oceny ryzyka wystapienia AF po wymianie zastawki aortalnej. Znaczenie tego parametru w
przewidywaniu innych wynikéw pooperacyjnych nie zostato jednak jasno okreslone. LAVI byt
jedynie przedmiotem analizy jednoczynnikowej i tylko u pacjentéw z cigzka AS.

Wszystkie zmienne uzyte w analizie jednoczynnikowej zostaly wykorzystane do
skonstruowania wieloczynnikowego modelu regresji Coxa. Warto zauwazy¢, ze gdy wielkos¢
lewego przedsionka przekraczata mediang, nawet u pacjentow z rytmem zatokowym, czynnik
ten byl zwigzany w analizie jednoczynnikowej ze zwigkszonym ryzykiem zgonu w catej grupie
pacjentow. Jednak w analizie wieloczynnikowej zwickszony rozmiar LA nie okazal si¢ by¢
niezaleznym czynnikiem ryzyka zgonu. Moglo to wynika¢ z faktu, ze powigkszenie
przedsionkow i migotanie przedsionkdw sa ze soba powigzane, a obecno$¢ arytmii byta
silniejszym czynnikiem predykcyjnym zgonu niz wielko$¢ LA. Wydaje si¢, ze na podstawie
naszych badan oraz przegladu literatury istotne powigkszenie przedsionka oraz wystepowanie
napadowego lub utrwalonego AF sg czynnikami zwigzanymi z gorszym rokowaniem i w
granicznych przypadkach rozwazy¢ wczesniejsze zastosowanie terapii przyczynowe;j.

U pacjentéw z AS, ktorej towarzysza krwawienia z przewodu pokarmowego, zwlaszcza
gdy podejrzewa si¢ krwawienie z jelita cienkiego, nalezy wzig¢ pod uwage zespot Heyde’a.
Pomimo obaw o ryzyko krwawien okoloperacyjnych, wymiana zastawki aortalnej jest
leczeniem z wyboru i moze by¢ stosowana bez nadmiernego ryzyka, jesli stan jest
zidentyfikowany, a pacjent jest dobrze przygotowany. Wydaje si¢, ze rutynowe podawanie
siarczanu protaminy w celu odwrdcenia dziatania niefrakcjonowanej heparyny po zabiegu
wymiany zastawki nie zmniejsza istotnie ryzyka powaznego krwawienia. Opdznianie zabiegu

i stosowanie innych form leczenia (np. transfuzja krwi, elektrokoagulacja zrodet krwawienia z
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przewodu pokarmowego) sa jedynie tymczasowymi rozwigzaniami 1 nie poprawiajg

ostatecznego rokowania [24].
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VII. WNIOSKI

1.

U pacjentéw po zabiegu TAVI obserwowano nizsze przezzastawkowe gradienty ciSnien
w poroéwnaniu do pacjentdéw z wszczepionymi zastawkami mechanicznymi lub
biologicznymi.

Odsetek pacjentow z umiarkowanym stopniem PPM jest wysoki w rzeczywistej
polskiej populacji z AS 1 jest istotnie wyzszy u pacjentéw poddawanych SAVR niz u
pacjentow po TAVI.

Czestos¢ wystepowania ciezkiego PPM jest niska 1 wystepuje czgsciej u pacjentow po
SAVR niz po TAVL

Czesto$¢ wystepowania PPM byla porownywalna w grupach z wszczepionymi
mechanicznymi i biologicznymi protezami zastawek.

Nawyki zywieniowe 1 wiedza zywieniowa u pacjentow z AS sa niewystarczajace,
pomimo ich przekonaniao posiadaniu wystarczajacej wiedzy i stosowaniu dobrych
nawykow zywieniowych.

Pacjenci z nadwaga i PPM charakteryzuja si¢ wigksza §wiadomoscig ztych nawykow
zywieniowych w pordwnaniu z grupa pacjentow, ktorzy nie maja PPM.

Wiasciwa edukacja zywieniowa jest potrzebna nie tylko u pacjentow z PPM, ale takze
u wszystkich pacjentow z AS.

Wielkos¢ 1 objetos¢ LA oraz obecnos¢ AF sg istotnymi czynnikami ryzyka zgonu u
pacjentow z AS.

Obecnos¢ dysfunkcji nerek, niska wartos¢ LVEF, wysoka klasa czynno$ciowa
niewydolnosci serca NYHA 1 AF sg niezaleznymi czynnikami ryzyka ztego rokowania

u pacjentow z AS.
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10. Zespot Heyde'a jest rzadkim powiktaniem cigzkiej AS i powinien by¢ brany pod uwagge
gdy u chorego ze zwegzeniem zastawki aortalnej wystepuje krwawienie z przewodu
pokarmowego, szczegdlnie jesli nie mozna zidentyfikowac jego zrodta w endoskopii.

11. Wymiana zastawki aortalnej jest leczeniem przyczynowym zespotu Heyde’a i moze by¢

stosowana bez nadmiernego ryzyka, gdy pacjent jest dobrze przygotowany.
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IX. STRESZCZENIE PRACY W JEZYKU POLSKIM

Wprowadzenie: Leczeniem z wyboru zwg¢zenia zastawki aortalnej (AS) jest wymiana
zastawki. U niektorych pacjentdw po zabiegu wystepuje podwyzszony gradient ci$nienia W
obrebie wszczepionej protezy z powodu zjawiska niedopasowania pomiedzy pacjentem a
proteza (PPM), o ktérym wiadomo, ze niekorzystnie wplywa na rokowanie. Ryzyko PPM
nalezy wstepnie przewidzie¢ i podja¢ wysitki w celu unikniecia tego powiktania, szczegolnie u
pacjentow o nadmiernej masie ciata. Otylos¢ moze znaczgco zwiekszaé ryzyko wystapienia
PPM, stad kluczowe znaczenie u chorych ze stenoza aortalng ma odpowiednie odzywianie.
Zwezenie zastawki aortalnej powoduje zwickszenie ciSnienia w lewym przedsionku i moze
prowadzi¢ do jego przebudowy. Moze to powodowac¢ nadkomorowe zaburzenia rytmu serca.
Gdy wadzie zastawki aortalnej towarzyszy krwawienie z przewodu pokarmowego, nalezy
rozwazy¢ poszerzenie diagnostyki w kierunku zespotu Heyde’a.
Cele: 1. Ocena czgstosci wystgpowania zjawiska PPM z uwzglednieniem typu protezy
zastawkowej w rzeczywistej populacji pacjentow wiaczonych do Krakowskiego Rejestru
Stenozy Aortalnej. 2. Analiza wiedzy i nawykow zywieniowych pacjentow z AS. 3. Okreslenie,
czy wielko$¢ lewego przedsionka i obecno$¢ migotania przedsionkow maja znaczenie
rokownicze. 4. Analiza przypadku klinicznego pacjenta z zespotem Heyde’a.
Material i metody: Rejestr KRAK-AS prowadzono w okresie od lipca do pazdziernika 2016
roku a jego celem byta ocena kolejnych chorych z rozpoznang co najmniej umiarkowang AS.
Pacjenci byli oceniani zarowno przed jak i po operacji zastawki aortalnej w trakcie 3-letniej
obserwacji. Chorzy poddani interwencji byli oceniani klinicznie i echokardiograficznie w ciggu
miesigca po zabiegu i dzieleni na grupy w zalezno$ci od rodzaju wszczepionej protezy. W
analizie pacjentow wyodrgbniono podgrupy chorych z mniejszg (< 23 mm) i wigksza niz

mediana (> 23 mm) $rednicg zastawki.
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Przeprowadzono takze wywiad dietetyczny. Opieral si¢ on na standardowym
kwestionariuszu KomPAN opracowanym i zwalidowanym przez Zespol Zywienia
Behawioralnego Komitetu Zywienia Cztowieka Polskiej Akademii Nauk.

U wszystkich chorych wykonano takze analiz¢ kliniczng ze szczeg6lnym
uwzglednieniem rytmu serca i wykonano badanie echokardiograficzne. Punktem koncowym
badania byt zgon z jakiejkolwiek przyczyny po 3 latach obserwacji od daty wlaczenia do
badania.

Przeanalizowano skomplikowany przebieg diagnostyki i leczenia chorego z AS i
krwawieniami z przewodu pokarmowego, u ktérego rozpoznano zespot Heyde’a.

Wyniki: Implantacje zastawki przeprowadzono u 229 pacjentow (42 mechaniczne, 139
biologiczne, 48 protezy TAVI). Nie stwierdzono roznic migdzy grupami pacjentow w
poréwnaniu z wystepowaniem PPM na poczatku badania. Mediana wieku wynosita 70 lat;
55.5% stanowili mezczyzni. Co najmniej umiarkowany PPM (iEOA < 0.85 cm?/m?)
zaobserwowano wsrod 40% zastawek mechanicznych, 33% zastawek biologicznych i znacznie
rzadziej (10%) u pacjentow po przezcewnikowej implantacji zastawki, p =0.0001. Ciezki PPM
(IEOA < 0.65 cm2/m2) stwierdzono u 17.6% pacjentow z mechaniczng zastawka, u 4.3%
pacjentow z zastawka biologiczng i1 u zadnego pacjenta po zabiegu przezcewnikowym.

Analize dietetyczng przeprowadzono u 94 pacjentow. Wskaznik diety prozdrowotnej wynosit
4.87 punktu (3.7; 5.96), gdy poziom optymalny okre$lono jako 20 punktow. U 12.8% badanych
stwierdzono niskg wiedze¢ na temat zywienia, 79.8% - umiarkowana, a 7.4% - dobra. Sposrod
94 pacjentow, u 37 stwierdzono niedopasowanie protezy i nadwage. 35.1% pacjentdw z
niedopasowaniem protezy i nadwagg uznato swoje nawyki zywieniowe za zte, 62.2% za
umiarkowane, a 2.7% za dobre. W grupie chorych bez niedopasowania pacjent-proteza

samoocena diety byta zta u 20.8%, umiarkowana u 72.9% i dobra u 6.3%.
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U wszystkich pacjentow wymiar LA powyzej mediany (>43 mm) wigzatl si¢ z istotnie wyzszym
ryzykiem zgonu [HR 1.79 (CL 1.06 — 3.03)], a obj¢tos¢ LA powyzej mediany 80 ml wigzata
si¢ z istotnie wyzszym ryzykiem zgonu [HR 2.44 (Cl 1.12 — 5.33)]. Wystepowanie migotania
przedsionkow byla istotnie zwigzana z wyzszym ryzykiem zgonu (p <0.0001). Obecnos¢
migotania przedsionkéw [HR 1.69 (Cl 1.02 — 2.86)], nizsza frakcja wyrzutowa lewej komory
[HR 1.23 (CI 1.04 — 1.45)], wyzsza klasa niewydolnosci serca NYHA [HR 4.15 (Cl 1.40 —
13.20)] i niewydolnos$¢ nerek [HR 2.10 (CI 1.31 — 3.56)] byty niezaleznymi czynnikami ryzyka
zgonu u pacjentOw ze zwezeniem zastawki aortalne;j.

Ponadto opisano przypadek me¢zczyzny, u ktorego finalnie rozpoznano zespot Heyde’a —
wspolistnienie zwezenia zastawki aortalnej i krwawienia z przewodu pokarmowego,
wywodzacego si¢ z angiodysplazji jelita cienkiego spowodowanej przez AS chorobg vWF typu
la.

Whnioski: Umiarkowany PPM jest czestym zjawiskiem w rzeczywistej populacji pacjentow
poddawanych chirurgicznej wymianie zastawki aortalnej, jest znacznie rzadsze w przypadku
procedury przezcewnikowej TAVI. Cie¢zki PPM wystepuje rzadko — u 2.6%. Nawyki
zywieniowe 1 wiedza zywieniowa u pacjentow z AS sg niewystarczajace. Jednak §wiadomosé
ztych nawykow zywieniowych u pacjentow z nadwagg i niedopasowaniem pacjent-proteza jest
lepsza w poréwnaniu z pozostata grupa pacjentow. Wlasciwa edukacja dietetyczna jest
konieczna u wszystkich pacjentow ze zwezeniem zastawki aortalnej. Wielko$¢ 1 objetosé
lewego przedsionka oraz wystepowanie migotania przedsionkéw sg istotnymi czynnikami
ryzyka zgonu u pacjentow z AS. Obecnos$¢ dysfunkcji nerek, niska frakcja wyrzutowa lewej
komory, wysoka klasa czynnosciowa NYHA 1 migotanie przedsionkéw sg dodatkowymi
czynnikami ryzyka ztego rokowania u pacjentéw z AS. Zespo6t Hyde’a powinien by¢ brany pod

uwage u pacjentow z AS 1 wspotistniejgcym krwawieniem z przewodu pokarmowego.
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Wymiana zastawki aortalnej jest leczeniem przyczynowym i moze by¢ stosowana bez

nadmiernego ryzyka, pod warunkiem dobrego przygotowania pacjenta.
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X. STRESZCZENIE PRACY W JEZYKU ANGIELSKIM (SUMMARY)

Introduction: The treatment of choice for aortic stenosis is a valve replacement. Some patients
experience an elevated pressure gradient across the implanted prosthesis after surgery due to the
phenomenon of patient-prosthesis mismatch (PPM), which is known to adversely affect prognosis.
The risk of PPM should be predicted initially and efforts should be made to avoid this complication,
especially in patients with high body height and weight. Obesity can significantly increase the risk
of PPM, hence adequate nutrition is crucial in patients with aortic stenosis. Aortic stenosis increases
left atrial pressure and can lead to left atrial remodeling. This can cause supraventricular
arrhythmias, particularly atrial fibrillation (AF). When AS is accompanied by gastrointestinal
bleeding, consideration should be given to expanding the diagnosis to Heyde syndrome.

Aim: The study aimed to 1). Evaluate the prevalence of PPM with respect to the type of valve
prosthesis in the real-life population of consecutive patients with AS included in the Krakow Aortic
Stenosis Registry, 2). Analyze the knowledge and dietary habits of patients with aortic stenosis in
the context of the risk of PPM related to obesity. 3) To determine whether the size of the left atrium
and the presence of atrial fibrillation have prognostic significance in AS patients. In addition,
analysis of the clinical course of a patient with Heyde syndrome was also performed.

Material and methods: The KRAK-AS registry was conducted from July to October 2016 and its
purpose was to evaluate patients diagnosed with at least moderate aortic stenosis. Patients were
evaluated both before and after aortic valve surgery during a 3-year follow-up. Those undergoing
the intervention were evaluated clinically and echocardiographically one month after the procedure
and divided into groups according to the type of prosthesis implanted. In the analysis of patients,
subgroups of patients with smaller (< 23 mm) and larger than median (> 23 mm) valve diameters
were separated. A dietary interview was also conducted. This was based on the standard KomPAN
questionnaire developed and validated by the Behavioral Nutrition Team of the Committee of
Human Nutrition of the Polish Academy of Sciences. All patients also underwent clinical analysis

with special attention to the presence of AF. An echocardiographic evaluation of cardiac chambers
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was performed. The endpoint of the study was death from any cause after 3 years of follow-up from
the date of inclusion in the study. In addition, the course of diagnosis and treatment of the patient
with Heyde syndrome was characterized.

Results: Valve implantation was performed in 229 patients (42 mechanical, 139 biological, 48
transcatheter). There were no differences between groups of patients compared to the incidence of
PPM at the beginning of the study. The median age was 70 years; 55.5% were men. At least
moderate PPM (iIEOA < 0.85 cm2/m2) was observed among 40% of mechanical valves, 33% of
biological valves, and significantly less frequently (10%) in patients after transcatheter valve
implantation, p = 0.0001. Severe PPM (iEOA < 0.65 cm2/m2) was observed in 17.6% of patients
with mechanical valves, in 4.3% of patients with biological valves, and no patients after
transcatheter procedures. Dietary analysis was performed on 94 patients. The health-promoting diet
index was 4.87 points (3.7; 5.96) when the optimal level was defined as 20 points. 12.8% of the
subjects had low knowledge of nutrition, 79.8% had moderate knowledge, and 7.4% had good
knowledge. Of the 94 patients, 37 were found to be denture mismatched and overweight. 35.1% of
patients with prosthesis mismatches and overweight considered their eating habits to be poor, 62.2%
moderate, and 2.7% good. In the group of patients without patient-prosthesis mismatch, self-
assessment of diet was bad at 20.8%, moderate at 72.9%, and good at 6.3%.

In all patients, LA dimension above the median (=43 mm) was associated with a significantly higher
risk of death [HR 1.79 (CL 1.06 - 3.03)], and LA volume above a median of 80 ml was associated
with a significantly higher risk of death [HR 2.44 (CI 1.12 - 5.33)]. The presence of AF was
significantly associated with a higher risk of death (p <0.0001). The presence of AF [HR 1.69 (ClI
1.02 - 2.86)], lower left ventricular ejection fraction [HR 1.23 (Cl 1.04 - 1.45)], higher NYHA heart
failure class [HR 4.15 (CI 1.40 - 13.20)] and renal failure [HR 2.10 (CI 1.31 - 3.56)] were
independent risk factors for death in patients with AS. In addition, a case of a man who was finally

diagnosed with Heyde syndrome - the coexistence of aortic stenosis and gastrointestinal bleeding,
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originating from angiodysplasia of the small intestine caused by acquired VWF type lla disease -
was described.

Conclusions: PPM is common in the real-life population of patients undergoing surgical aortic
valve replacement; it is much less common with the transcatheter procedure. Eating habits and
nutritional knowledge in patients with AS are inadequate. However, awareness of poor dietary
habits in patients with overweight and patient-prosthesis mismatch is better compared to the rest of
the patient group. Proper dietary education is necessary in all patients with aortic valve stenosis.
The size and volume of the left atrium and the presence of atrial fibrillation are important risk factors
for death in patients with aortic stenosis. The presence of renal dysfunction, low left ventricular
ejection fraction, high NYHA functional class, and atrial fibrillation are additional risk factors for
poor prognosis in patients with aortic stenosis. Aortic valve replacement is the causative treatment

for Heyde syndrome and can be used without undue risk when the patient is well prepared.
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Abstract

Introduction: The treatment of choice for aortic stenosis is a valve replacement. Some patients have post-procedural increased
pressure gradient on the implanted prosthesis because of patient-prosthesis mismatch (PPM), known to adversely influence prog-
nosis. The PPM risk should be initially predicted and effort made to avoid this complication, specifically in large body size patients.

Aim: To assess the frequency of PPM taking into account the valvular prosthesis type in a real-life population of consecutive
patients included in the Krakow aortic stenosis registry.

Material and methods: The KRAK-AS registry was conducted in July-October 2016. Patients were assessed before and after
valve surgery and during the 3-year follow-up. Patients who underwent aortic valve intervention were clinically and echocardio-
graphically evaluated within a month after surgery and divided into groups depending on the implanted prosthesis type. Analysis of
patients with a smaller (< 23 mm) and larger than median (= 23 mm) valve diameter was performed.

Results: The valve implantation was performed in 229 patients (42 mechanical, 139 biological, 48 transcatheter). No differences
between patient groups compared by PPM occurrence was seen at baseline. Median age was 70 years; 55.5% were men. At least
moderate PPM (IEOA < 0.85 cm’/m?) was observed in 40% of mechanical valves, 33% of biological valves, and was significantly less
frequent (10%) in patients after transcatheter valve implantation, p = 0.0001. Severe PPM (IEOA < 0.65 cm®/m”) was found in 17.6%
of mechanical valve PPM patients, 4.3% of biclogical ones, and no patients after transcatheter procedure.

Conclusions: PPM is a frequent phenomenon in the real-life population of patients undergoing surgical aortic valve replacement,
being significantly less frequent in the case of a transcatheter procedure.

Key words: aortic stenosis, prosthesis failure, aortic valve, echocardiography.

Summary

The treatment of choice for severe/symptomatic aortic stenosis is valve replacement. Some patients after aortic valve
replacement develop a patient-prosthesis mismatch. Overweight plays a relevant role in development of patient-prosthesis
mismatch. Patient-prosthesis mismatch occurs more often after a surgical than a transcatheter procedure.

Introduction choice in patients with severe and/or symptomatic AS is

Aortic stenosis (AS) is the most common acquired  surgical aortic valve replacement (SAVR) with a mechan-
valvular disease. Its incidence increases with age and  ical or biological prosthesis or transcatheter aortic valve
stands at 2-7% in people over age 65. The treatment of  implantation (TAVI) [1]. Some patients have an increased
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pressure gradient on the implanted prosthesis after the
procedure, due to a patient-prosthesis mismatch (FEM).
Currently, PPM is defined as a valve opening area in-
dexed to the body surface (iEOA) equal to or less than
0.85 cm*/m?, while an iEOA value less than 0.65 cm*/m?
characterizes a severe degree of PPM [2, 3].

Aim

Until now, the frequency of PPM depending on the
type of valvular prosthesis used has not been assessed
in the real-life Polish population. Such an analysis was
performed based on the Krakow registry of patients with
aortic valve stenosis (KRAK-AS).

Material and methods

The KRAK-AS registry was conducted from July to Oc-
tober 2016 in echocardiography laboratories of depart-
ments and outpatient clinics. The study was performed
after obtaining a positive opinion from the Ethics Com-
mittee of the Jagiellonian University Collegium Medicum
in Krakow (ethic statement number: 122.6120.66.2015
from 30™ April 2015). The study was conducted in accor-
dance with the principles set forth in the Helsinki Decla-
ration. The data of all consecutive patients with moder-
ate or severe AS, examined during this period, who gave
informed consent to participate in the registry were ana-
tyzed. The purpase of this prospective registry was to de-
termine the number of patients diagnosed with AS, and
their clinical and hemodynamic characteristics, as well as
to assess the course of their treatment in a 3-year fol-
low-up. Amongst patients included in the registry, those
who had implanted a mechanical valve, a stented biolog-
ical prosthesis or a TAVI valve were chosen for this anal-
ysis. Patients who underwent aortic valve intervention
were again clinically and echocardiographically evaluated
within a month after surgery by transthoracic echocardi-
ography. Age, gender, body mass index (BMI), calculated
body surface area (BSA), prosthesis diameter, maximal
and mean transvalvular gradient and indexed effective
orifice area were compared between groups. The left
ventricular outflow tract (LVOT) dimensions were mea-
sured initially by a 2D model, and the effective orifice
area (EQA) was calculated nominally. Subgroup analysis
of patients with a smaller (< 23 mm) and equal or larger
than median (= 23 mm) diameter of the valve ring was
performed.

Results

The 397 patients with at least moderate aortic ste-
nosis (aortic valve area (AVA) <1.5 cm® and mean gra-
dient > 20 mm Hg) were included in the registry. Severe
stenosis (aortic valve area indexed to body surface area
(AVAI) < 0.6 cm*/m?* and/or mean gradient » 40 mm Hg)
was found in 288 (72.5%) patients. A hundred and nine
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(27.5%) patients had moderate stenosis (AVAI between
0.6 and 0.8 cm*/m?). Amongst AS patients, in 3-year fol-
low-up, the valve surgery was performed in 236 patients:
the native valve was replaced with a mechanical valve in
42 patients, the biological valve was implanted in 139
and the TAVI procedure was performed in 48 patients.
In addition, only balloon aortic valvuloplasty (BAV) was
performed in 7 patients — this group was not analyzed
in this study.

Mechanical valves were implanted inyounger patients
(median age: 63.5 years), while the patients who under-
went TAVI were older (81 years old). The most frequent-
ty implanted mechanical valve was the St. Jude Medical
valve (33 patients; 78.6%). Less often the Medtronic ATS
valve was implanted (9 patients; 21.4%). In 10 (23.8%)
patients the valve replacement was accompanied by re-
placement of the ascending aorta (Bentall de Bono pro-
cedure). The most frequently implanted biological pros-
thesis was a Carpentier Edwards Perimount valve (68 pa-
tients; 48.9%), followed by Sorin Crown (52 patients;
37.4%), less often St Jude Medical Trifecta (15 patients;
10.8%) and Dokimos Plus (4 patients; 2.9%). During the
TAVI procedure, Edwards Sapien 3 (20 patients; 41.7%)
was the most common implanted valve, followed by
Medtronic CoreValve Evolut R (14 patients; 29.1%),
Symetis Acurate Neo (8 patients; 16.7%) and Lotus
(6 patients; 12.5%) valves. Cardiac surgery procedures
were performed mainly in men, while predominantly
women received the TAVI valves; however, this difference
was not significant (Table I). In all groups the median BMI
exceeded the normal value, but only in patients with me-
chanical and TAVI valves was this difference statistically
significant. Similar differences were observed in terms
of BSA (Table I). There were no significant differences
between subgroups in the left ventricle end-diastolic
dimension (LVEDD) and left ventricular ejection fraction
(LVEF). Left ventricular mass index (LWMI) and relative
wall thickness (RWT) were calculated and showed left
ventricular hypertrophy among 38% of patients with
a mechanical aortic valve, 27% of patients after biolog-
ical valve implantation and 35% of patients after a TAVI
procedure.

The study showed a statistically significant difference
in postoperative transvalvular gradient (both maximal
and mean) between the implanted biological prostheses
and TAVI valves in the group of patients with a ring di-
ameter of 23 mm or larger. In the group of patients with
a smaller valve ring diameter (< 23 mm) a significant gra-
dient difference was found between the mechanical and
TAVI valves and between the mechanical and biological
valves (Figures 1 A, B, 2 A, B). Both groups of patients
with larger and smaller than the median diameter of the
implanted valve had lower transvalvular gradients after
TAVI compared to SAVR (Table 1).
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Table I. Demographic and clinical characteristics of patients undergoing aortic valve surgery

Parameter Mechanical Biological pros- TAVI P-value  Pvalue  Pvalue
prosthesis group  thesis group  Prosthesis group (mech. vs. (mech.vs. (biol. vs.
n=42 n=139 n=48 biol.) TAVI) TAVI)
Age [years] 63.5 (54;69) 70 (65;76) 81(78;84) < 0.0001 < 0.0001 < 0.0001
Males (%) 59.5% 57.6% 45,8% NS NS NS
BMI [kg/m7] 28.7 (26.2;34.5) 27.7 (252;313) 25.7 (24;28) NS 0.04 NS
BSA [m?] 2.0(18;2]) 1.9 (18;2.0)0 18 (L.7:19) NS 0.03 NS
Valve ring diameter [mm] 23 (21;23) 23 (21;23) 26 (23;28.5) NS < 0.0001 < 00001
LWVEF (%) 60 (53.7;65) 60 (55;65) 60 (50;63.7) NS NS NS
IVEDD [mm] 52 [46;58) 48 (45;54) 48 (43;52) NS NS NS
Mazx. trans-prosthetic gradient [mm Hg] 30.5 (23;53) 25 (19;32.5) 17 (13;25) 0.005 < 0.0001 < 0.0001
Mean trans-prosthetic gradient [mmHg] 18 (13;31) 15 (11;20) 101(9;13) 001 < 0.0001 < 0,0001
EOA [em?/m?) 0.76 (0.66:0.87) 079 (071;0.86)  0.94 (0.87,1.04) NS 0.0009 <0000l
EOM [em?] 152 (138;152) L5 (L3;L5) 1.74 (151;1.74) 0.004 0004 < 0.0001
PPM* (% patients) 17 (40%6) 46 (33%) 5 (10%) NS 0.0001 < 0.0001
Severe PPM™ number (percentage of the 3 (7.1%) 3 (2.1%) 0 (0%:) NS NS NS
valve type group)
BMI = body mass index, BSA - body surface areq, EOA - effective orfice area, (EOA - effective anfice area indexed to the body swrface, IVEDD — left ventricle

end-diastolic dimension, [VEF
= Q85 ent/m?, Tsevere POM = iEOA < 065 emfmf.

left ventricular giection fraction, PPM — patient-prosthesis mismateh, TAW - transcatheter aortic valve implantation. *PPM = IE0A
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Figure 1. A — Maximal postoperative gradient in groups of patients with different types of prostheses with
a ring diameter equal to or greater than 23 mm. B — Mean postoperative gradient in groups of patients with
different types of prostheses with a ring diameter equal to or greater than 23 mm

The percentage of patients diagnosed with PPM was
significantly lower after a TAVI procedure (10%) com-
pared to a mechanical valve (40%), p = 0.0001, and to
a biological valve (33%), p < 0.0001. It was comparable
in people after mechanical (40%) and biological (33%)
valve implantation (Table I). The groups of patients that
were compared by means of post-procedural occurrence
of PPM were not significantly different at baseline. The
native annulus dimensions were comparable in all groups
(median diameter was 23.5 mm (21;24) in patients be-
fore mechanical valve implantation, 23 mm (21;26) be-
fore biological and 23 mm (21;24.75) before TAVI), WVOT
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diameter was 22 mm (21;24), 21.75 mm (20.6;23.4) and
20.5 mm (18;22) respectively. LVOT VTI (left ventricular
outflow tract velocity time) was 24.4 (19.7;28.6), 24.35
(19.5;27.5) and 23.7 (20.4;26.9) respectively. Bicuspid
aortic valve was identified pre-procedurally in 21.4% of
patients with a mechanical aortic valve, in 16.5% of pa-
tients with a biological aortic valve and 6.2% of patients
who underwent TAVI. The number of aortic leaflets was
not always identifiable.

Amongst 17 patients with PPM after mechanical
valve implantation: 3 (17.6%) had a severe form of PPM
(IECA < 0.65 cm*/m*). Amongst 46 recipients of biological

Advances in Interventional Cardiology 2023; 19, 2 (72)
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Figure 2. A — Maximal postoperative gradient in groups of patients with different types of prostheses with
a ring diameter less than 23 mm. B — Mean postoperative gradient in groups of patients with different types of

prostheses with a ring diameter less than 23 mm

valves who had PPM, 3 (6.5%) met the criterion of se-
vere PPM, while no patient had severe PPM after a TAVI
procedure, All patients with severe PPM were overweight
or obese. The mean prosthetic valve ring diameter was
22 mm and was comparable in both AVR groups. The
postoperative gradient on the mechanical valve was high-
er than on the biological valve despite the lack of statis-
tically significant differences in the mean EOA and iEOA.
Left ventricle overload is of particular importance in
patients with severe PPM, among which 3 out of 5 had
a maximal transvalvular gradient exceeding 45 mm Hg
and a mean pressure gradient higher than 30 mm Hg. It
constituted only 1% of all 229 patients treated.

Discussion

Patient-prosthesis mismatch was defined for the first
time in 1978 by Rahimtoola as a condition in which EOA
of the implanted valve is smaller than physiological [4].
In consequence, increased valve resistance causes in-
creased left ventricular afterload. Hence, patients expe-
rience less than expected clinical improvement after the
surgery. They may have reduced exercise tolerance, less
tendency to postoperative regression of left ventricular
hypertrophy, increased postoperative cardiac events and
a worse long-term prognosis [5-8]. PPM is also associat-
ed with the risk of accelerated progression of the degen-
erative process of the biological valve. PPM may result in
the need for earlier reoperation compared to patients in
whom the larger size of the prosthesis provides greater
tolerance of its gradual degeneration.

The present results show that PPM defined as iEOA
< 0.85 cm¥m? is not uncommon (29.7% of all analyzed
patients and 40% of patients with mechanical valves).
Fortunately, severe PPM (iECA < 0.65 cm®/m?) was ob-
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served less frequently — in 2.6% of all operated patients.
The moderate form (iEOA 0.65-0.85 cm*m?) affected
27.1% of patients. This problem occurred mainly in pa-
tients with a smaller diameter of the native valve ring
(¢ 23 mm) with surgically implanted mechanical prosthe-
ses or stented biological valves. A ring of such prostheses
is a necessary element of its construction — it allows the
valve to be sewn into the aortic orifice. Nevertheless, it
is about 4 mm thick and significantly restricts the valve's
flow area. A significant percentage of moderate PPM also
resulted from overweight or obesity [9, 10]. The median
BMI in patients with PPM was 27 kg/m? and the median
BSA was 1.86 m*. 41% of PPM patients were overweight,
31% were obese and only every fourth patient had nor-
mal body weight.

In contrast to SAVR, the TAVI valve is expanded in the
arifice (on a balloon or using the self-expanding method)
and has a very small profile of the valve stent. Probably
for this reason patients after T&VI have significantly lower
transvalvular gradients compared to classically operated
patients. A lower gradient could result from a lower flow
volume. Therefore, we assessed the size of the left ven-
tricle, the ejection fraction and indexed left ventricular
stroke volume and we did not find differences between
the valve groups. Lower gradients could also be due to
lower BMI and BSA values in the TAVI group, but the differ-
ence was borderline (mechanical valve: BMI 28.7 kg/m?,
BSA 2.0 m* biological valve: BMI 27.77 kg/m? BSA
1.9 m? TAVI: 25.77 kg/m?, BSA 1.8 m?) and probably was
not the decisive element.

On the other hand, low flow severe aortic stenosis was
observed before the procedure among: 2.4% of patients
treated with a mechanical valve, 3.6% of patients who
received a biological prosthesis and 14.6% in whom TAVI
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was used. This entity may have some influence on pres-
sure gradients, but the above subgroups were rather small
and it probably did not impact the results significantly.

The results are consistent with reports from the avail-
able literature. Similar conclusions were drawn on the
basis of an extensive meta-analysis, which demonstrat-
ed a statistically significant reduction in the incidence
of PPM after TAVI compared to cardiac surgery, either
moderate or severe condition, and total PPM [11-17].
Leonardo Guimaraes et al. observed a lower mean trans-
valvular gradient, a higher EOA value and a lower index
of severe PPM after TAVI compared to SAVR [18]. Based
on the data obtained from our registry, similar conclu-
sions can be drawn, but what distinguishes these twao
studies is the fact that Leonardo Guimaraes et al. focused
in their study on patients with a small diameter of the
aortic ring (< 21 mm) while the present registry contains
an analysis of all patients with diagnosed aortic stenosis
in a given period regardless of the diameter of the aortic
ring. However, these results differ from THE PARTNER 3
study, in which echocardiographic parameters were com-
pared in patients undergoing SAVR and TAVI procedures.
It was concluded that transvalvular gradients, effective
valve opening area and the incidence of severe PPM were
comparable in both groups [19]. It should be noted that
only patients with low surgical risk were included in the
PARTMER 3 study. In addition, only one type of TAVI valve
(Edwards Sapien 3) was taken into consideration in that
research.

The difference in the age distribution of patients op-
erated on due to AS has practical reasons: the mechan-
ical valve is potentially the most durable; therefore it is
most often implanted in younger people to reduce the
frequency of reoperations. In turn, in our registry TAVI
was primarily for elderly patients, in whom cardiac sur-
gery would be associated with high perioperative risk
due to age and very frequent comorbidities.

An important aspect is the fact that the analysis was
conducted on a nonselected group of consecutive real life
AS patients examined in a selected period of 4 months
during which this registry was conducted. It realistically
reflects the characteristics of the Palish population with
AS, who subsequently underwent currently available in-
vasive procedures.

Study limitations: The analysis is based on a prospec-
tive registry and not on a randomized trial, which would
more purely methodically compare hemodynamics of in-
dividual valves. Randomization, however, is not possible
for ethical reasons. The qualification for particular types
of surgery was based on the age of the patients (younger
patients received the most durable mechanical valves in
accordance with the guidelines) and the overall clinical
assessment (older patients received biological prosthe-
ses and those with high operational risk were qualified
for TAVI). The registry included echocardiographic exam-
ination performed in various laboratories; hence the pos-
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sibility of slight methodological differences exists. The
study assessed the valve soon after surgery, and evalua-
tion of the prognostic significance of the PPM phenom-
enon is not possible due to the limited group size and
insufficient systematic long-term follow-up.

Conclusions

Patients after a TAVI procedure have lower trans-
valvular gradients compared to patients with implant-
ed mechanical or biological valves. The percentage of
patients with a moderate degree of PPM is high in the
real-life Polish AS population and is significantly higher
in patients undergoing SAVR than in patients after TAVI.
The incidence of severe PPM is low, and it occurs mostly
in SAVR rather than in TAVI patients. The incidence of
PPM was comparable in the groups with implanted me-
chanical and biological valve prostheses.
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ABSTRACT

Aim: The analysis of dietary knowledge and habits of patients with aortic stenosis, both prior to and post valve implantation.

Materials and methods: Patient with diagnosed moderate or severe aortic stenosis were included into the study. Telephonic dietary interview was per-
formed. It was based on the standard KomPAN questionnaire developed and validated by the Behavioural Nutrition Team, Committee of Human Nutrition of
Palish Academy of Sciences.

Results: The analysis was conducted in 94 consecufive patients. The pro-health diet index was 4.87 points (3.7; 5.96), while the optimal level was defined
s 20 points. The 12.8% of the respondents had low knowledge about nufrition, 79.8% - moderate and 7.4% - good. From 94 patients, 37 had the patient-
prosthesis mismatch and overweight. The 35.1% of patients with the patient-prosthesis mismatch and overweight considered their nutritional habits as bad,
62.2% as moderate and 2.7% as good. In a group of patients without the patient-prosthesis mismatch the self-opinion about diet was bad in 20.8%, moderate
in72.9% and good in 6.3%.

Conduslons: Dietary habits and nutritional knowledge in patients with aortic stenosis are inadequate. However, awareness of bad dietary habits in patients
who are overweight and have patient-prosthesis mismatch is better compared to the remaining group of patients. The proper dietary education is needed in

all patients with aortic stenosis.

KEY WORDS: aortic stenosis, patient-prosthesis mismatch, aortic valve, nutrition

INTRODUCTION

Aortic valve stenosis (AS) is the most common ac-
quired valvular heart disease. As a result of valve degen-
eration, the aortic valve opening area is reduced, causing
increased left ventricle afterload. The treatment of severe
AS is surgical aortic valve replacement with a prosthesis
(SAVR) or minimally invasive, transcatheter aortic valve
implantation (TAVI). Obesity, causing increased flow
demand can be a reason of functional stenosis of both
the native stenotic valve and of the valvular prosthesis,
adversely influencing the prognosis. The diameter of the
valve prosthesis is limited by the native annulus size.
Disproportion between the diameter of a prosthesis and
the body size is called the patient - prosthesis mismatch
(PPM). It is a severe problem causing persistent left ven-
tricle overload despite the valve replacement. PPM is
defined as the valve opening area indexed to the body
surface (iEOA) less than or equal to 0.85 cm¥/m? [1, 2].
Both the small diameter of the valve prosthesis and the
patient's body size play an important role in the patho-
mechanism of PPM. Obesity may significantly increase
the risk of PPM, particularly in patients in whom, for ana-
tomical reasons, a relatively small valve prosthesis have
to be implantad. Excessive left ventricular afterload is of
particular importance during exercise, which in obese
patients is associated with a high metabolic demand. As-
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sociated hypertension, common in obese patients, may
be an additional factor increasing cardiac afterload. It
has been shown that PPM is associated with a higher risk
of postoperative cardiac events and a worse long - term
prognosis [3]. Not only post surgery, but also prior to the
procedure, obesity is an important factor increasing the
left ventricular overload and the risk of procedural com-
plications [4]. Moreover, atherosclerosis can indepen-
dently affect the prognosis causing not only coronary
disease but also accelerating the process of aortic valve
degeneration [5]. Thus, patients with AS should pay eve-
ry effort to avoid obesity and reduce the risk of athero-
sclerosis, both prior and post valve surgery.

AIM

Little is known about the dietary knowledge and
awareness in patients with native valve stenosis or after
aortic valve prosthesis implantation. The aim of this study
was the analysis of dietary knowledge and habits of pa-
tients with AS and post valve implantation in patients of
Cracow registry of patients with aortic stenosis (KRAK-AS).

MATERIALS AND METHODS

The KRAK-AS registry was carried out between July
and October 2016 in the echocardiography laboratories
in Cracow. The study was performed after obtaining a
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positive opinion from the Bicethics Committee of the
Jagiellonian University Collegium Medicum in Cracow
(the ethic statement number: 122.6120.66.2015 from
30™ April 2015). The study has been conducted in ac-
cordance with the principles set forth in the Helsinki
Declaration. All consecutive patients undergoing echo-
cardiographic study with diagnosed moderate or severe
AS who gave informed consent were included in the
study. Telephonic dietary interview after 3 years follow-
up was performed in patients who gave additional in-
formed consent. A standard KomPAN questionnaire,
developed and validated by the Behavioural Nutrition
Team, Committee of Human Mutrition of Polish Academy
of Sciences was used [6]. On the basis of the data distri-
bution, the mean or median values and quartiles were
calculated.

According to the standard questionnaire used [6],
each of the respondents specified the frequency of con-
sumption of 10 groups of products constituting com-
ponents of a healthy diet, which included: whole meal
bread, whole grain cereals and pasta, milk, fermented
milk drinks, cottage cheese, white meat, fish, fruits and
vegetables. Depending on the frequency of consump-
tion of a given product, each of them was assigned an
appropriate point unit, which was then summed up for
all 10 products, determining the pro-health diet index
(pHDI-10) defining the level of intensity of normal eating
habits.

The frequency of eating mentioned 10 groups of
products were standardized to daily frequency (for ex-
ample when a patient ate fish 1-3 times a month it was
calculated as 2 (mean from 1-3 times) divided into 30
days (1 month) which gives point unit 0.06, etc) (Table 1).

Point units of all 10 products were summed up to
give pHDI-10 index. The pro-health diet index (pHDI-10)
was defined on a 20-point scale as: low (0-6.66); moder-
ate (6.67-13.33) or high (13.34-20).

The respondents also answered 25 statements de-
scribing their knowledge about food and nutrition. Their
task was to verify whether the given statement is true,
false or whether it is difficult for them to answer the ques-
tion. Each correct answer was assigned 1 point, while in

Table 1. Indicators of the frequency of food consumption in
the KomPAN questionnaire®.

The frequency of consumption Daily frequency (times/day)
Never 0
1-3 times a month 0.06
Once a week 0.4
A few times a week 0.5
(Once a day 1
Afew times a day 2

*Each of the respondents specified the frequency of consumption of 10
groups of products constituting components of a healthy diet. Depending
on the frequency of consumption of a given product, each of them was
assigned an appropriate point unit.
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the case of a wrong answer or “don't know" answer, 0
points were given. Knowledge was defined as: low (0-8
points); moderate (9-16 points) or high (17-25 points).

RESULTS

The analysis of dietary knowledge and habits was
conducted in 94 patients who agreed to participate in
the interview study. All respondents answered all ques-
tions. They were predominantly men (57%) with a me-
dian age of 69 years. The median body mass index (BMI)
was 28.3 kg/m? (25.3; 31.2), while the median body sur-
face area (BSA) was 1.89 m? (1.74; 2.04). Among all pa-
tients, 33 patients (35.1%) were obese (BMI = 30 kg/m?),
38 patients (40.1%) were overweight (BMI between 25
and 29.99 kg/m?) and only 23 patients (24.5%) had a nor-
mal body weight (BMI between 18.5 and 24.99 kg/m?).
The largest percentage of patients were retired or on
disability benefits (68 patients, 72.3%), 24 respondents
had permanent or temporary work (25.6%), while 2 pa-
tients were unemployed (2.1%). Most of the respondents
(6196) had secondary or vocational education.

It has been shown that the median pHDI-10 index in
the whole population of respondents was 4.87 points
(3.7; 5.96), which showed that the intensity of normal
eating habits in most patients was low. Among all re-
spondents, 87.2% of them had a low level of normal di-
etary habits adoption, in 12.8% it was moderate, while
no one showed a high level of dietary habits.

Dietary knowledge was assessed by interpretation
of 25 statements about food and nutrition. In the entire
group of respondents, the median of correct answers
was 12 points on a 25-point scale. Based on the data
analysis, it was shown that in 12.8% of the respondents
the knowledge about nutrition turned out to be low, in
79.8% - moderate, and only in 7.4% - good.

The results concerning dietary habits assessed by
the pHDI-10 index and the objective results of the as-
sessment of patients’ knowledge about nutrition were
compared with their subjective assessment. Most of the
patients concluded that their diet, as well as knowledge
about food and nutrition were good (74.5% and 67%
of the respondents, respectively), while the objective
analysis showed that most patients showed a low level
of pro-health nutritional features, and the knowledge of
the majority people was only moderate (Fig. 1).

Surprisingly, more than half of the participants were
unaware of the severity of their heart disease, despite
being diagnosed with significant AS. Only 30.8% of the
respondents considered their health worse, compared
to other people of similar age; 44.8% assessed their con-
dition as similar, and 24.4% as better compared to their
peers.

PPM was diagnosed in 46 patients (48.9%). Out of
the entire population of 94 patients 37 patients had PPM
and a BMI over 25 kg/m?, while 47 patients did not meet
the PPM criteria. In both subgroups a low level of good
dietary habits and a moderate level of nutritional knowl-
edge were observed (Table 2).
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Fig. 1. A comparison of the subjective opinion of respondents about their dietary habits and nutritional knowledge with the
objective results of the survey.

Table 2. Nutritional knowledge and the objective and subjective assessment of dietary habits in the subgroup of people with PPM
and overweight and in the subgroup of people without PPM*.

Value Mutritional knowledge pHDI-10 (Opinion about nutritional habits
(points) (points)
bad moderate good
PPM with BMI =25 kg/m’ 12{11;14) 492 (3.62,6.2) 15.1% 62.2% 17%
No PPM 12(9.5,14) 4.9(3.61,6.06) H.8% TL9% 6.3%

*Respondents specified the frequency of eating of 10 groups of products which are components of a healthy diet. Depending on the frequency of eating
of a given product, each of them was assigned an appropriate point unit, which was then summed up for all 10 products, determining the pro-health diet
index (pHDI-10) defining the level of intensity of normal eating habits.

BMI - body mass index;

pHDI-10- the pro-health diet index;

PPM - patient-prosthesis mismatch.
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Fig. 2. The patients' opinion on their dietary habits in the subgroup of patients with PPM and BMI =25 kg/m?
compared to the subgroup of patients without PPM.

BM!I - body massibdex;

PPM - patient prothesis mismatch.
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There were no significant differences between the
subgroups. Importantly, a higher proportion of patients
aware of poor nutrition was observed in the subgroup
of patients with PPM and with overweight (Fig. 2) The
3-year observation of the respondents showed that in
28.4% of patients there was an increase in BMI by at least
0.5 kg/m?, while in 35.8% no significant change in BMI
was observed (of which more than half of patients [54%]
were overweight or obese), while 35.8% experienced a
BMI reduction of at least 0.5 kg/m?.

DISCUSSION

As many as 87.2% of the surveyed patients showed a
low level of normal nutritional facts awareness, and only
7.4% of the patients had good nutritional knowledge.
An incorrectly balanced diet causes not only excessive
weight gain, but also increases the risk of many chronic
comorbidities, accompanying and complicating severe
heart valve disease [7, 8]. The key to increasing aware-
ness and improving pro-health behaviour is patient edu-
cation at the earliest possible stage, not only in hospital
but also outpatient settings. Good nutritional habits in
hospitalised patients should be implemented from the
first day of hospitalisation proposing properly balanced
diet accompanied with appropriate education [9].

When discussing diet in AS patients, it is important
to consider if the progression of AS depends on dietary
habits. S. Larsson et al. conducted a large prospective
cohort study in which two models of nutrition were
assessed among the Swedish community without con-
comitant cardiovascular disease: a diet to reduce hy-
pertension and a modified Mediterranean diet. After 15
years of observation, no evidence was found that these
models played a role in the development of AS [10]. On
the other hand, the same researchers conducted a 15-
year observation, assessing the impact of obesity on the
risk of AS. They showed that both general and abdomi-
nal obesity, measured as a BMI and waist circumference,
respectively, were significantly associated with the oc-
currence of AS [11]. Thus, an important factor influenc-
ing this type of valvular defect is primarily excess body
weight, while the type of products consumed seems to
be of less clinical significance.

According to our study, PPM patients are more aware
of having incorrect eating habits, but their knowledge
about proper diet is still at a low level. On one hand, the
reason may be due to insufficient education of patients,
on the other hand, patients' motivation to take radical
dietary measures may turn out to be insufficient.

Not only excessive caloric intake, but also malnutri-
tion can have negative effects. E. Wernio and colleagues
assessed the effect of nutritional status on the incidence
of postoperative complications and mortality in elderly
patients with severe AS undergoing SAVR in a one-year
follow-up [12]. The authors showed that unintentional
weight loss > 2.8% in the six months preceding cardiac
surgery turned out to be significant risk factor of mortal-
ity in the first year after SAVR surgery. On the other hand,
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Fukui et al. pointed out that the problem of malnutrition
in elderly people with AS is not a rare phenomenon [13].
The identified risk factors associated with malnutrition
are female gender, poor left ventricular ejection fraction
(LVEF), high New York Heart Association (NYHA) class, as
well as a low Instrumental Activities of Daily Living Scale
(IADL scale); the assessment of the degree of independ-
ence in performing complex everyday activities. Thus, not
only excessive, but also insufficient energy supply has its
adverse clinical consequences. Therefore, not only a re-
strictive, but also a properly balanced diet is important
and this makes dietary education even more demanding.

The complexity of the problem is emphasized by an-
other research group, which, analysing the nutritional
status of patients undergoing SAVR, showed that despite
the high prevalence of obesity in the study group, clini-
cal symptoms of malnutrition were demonstrated in a
significant proportion of patients [14]. Complications af-
ter surgery were found in 37.4% of patients. Importantly,
patients who experienced complications were older and
had a worse nutritional status assessed by the 7-point
Subjective Global Assessment Score (SGA).

Our study shows that the awareness of the above
problems is insufficient in AS patients. The 87.2% of all
from examined patients had a low level of dietary habits,
in 12.8% cases it was on moderate level and nobody pre-
sented a high level of dietary habits. Moreover, only 7.4%
of patients showed good level of nutrition knowledge.

The question remains, what educational efforts and
motivating factors could cause clinically important im-
provement.

STUDY LIMITATIONS

Because the study was conducted with a question-
naire, the replies may have been subjective. However,
the questionnaire was conducted by a physician, which
probably increased the methodological accuracy. One
third of the patients participating in the KRAK-AS regis-
try did not consent to participate in the questionnaire.
Approximately two thirds of patients from this subgroup
were overweight or obese, and perhaps this was the rea-
son of unwillingness to cooperate. Their answers could
have added interesting information to the material pre-
sented here, but most probably this would even increase
the proportion of AS patients presenting insufficient di-
etary knowledge and habits.

CONCLUSIONS

Dietary habits and nutritional knowledge in patients
with aortic AS are inadequate, despite patients' belief that
they have good dietary habits and an understanding of
good nutrition. Patients who are overweight and have a
PPM are characterised by a greater awareness of bad di-
etary habits compared to the group of patients who do
not have a PPM. Importantly, both the quality of diet and
the level of knowledge of nutrition remain low in all pa-
tients. The proper dietary education is needed not only in
the PPM patients but also in all patients with AS.
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THE PROGNOSTIC SIGNIFICANCE OF ATRIAL FIBRILLATION

AND LEFT ATRIUM SIZE IN PATIENTS WITH AORTIC STENOSIS

Aim Aortic stenosis increases left atrial (LA) pressure and may lead to its remodeling. This can cause
supraventricalar arrhythmia. The aim of this study was to determine if the size of the LA and
the presence of atrial fibrillation are related to the prognosis of patients with aortic stenosis.

Material and methods Clinical evaluation and standard transthoracic echocardiographic studies were performed

in 397 patients with moderate to severe aortic stenosis.

Results In all patients, LA dimension above the median (=43 mm) was associated with a significantly higher
risk of death [HR 1.79 (CL 1.06-3.03)] and a LA volume above the median of 80 ml was associated
with a significantly higher risk of death [HR 2.44 (CI 1.12-5.33)]. The presence of atrial fibrillation
was significantly associated with a higher risk of death (p <0.0001). The presence of atrial fibrillation
[HR 1.69 (CI 1.02-2.86)], lower left ventricular ejection fraction [HR 1.23 (CI 1.04-1.45)], higher
NYHA heart failure class [HR 4.15 (CI 1.40-13.20)] and renal failure [HR 2.10 (CI 1.31-3.56) ] were

independent risk factors of death in patients in aortic stenosis.

Conclusion The size and volume of the LA and the occurrence of atrial fibrillation are important risk factors for
death in patients with aortic stenosis. The presence of renal dysfunction, low left ventricular ejection
fraction, high NYHA functional class and atrial fibrillation are independent risk factors of poor

prognosis in patients with aortic stenosis.

Keywords Aortic stenosis; left atrium; atrial fibrillation; echocardiography; aortic valve
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Introduction

Aortic stenosis (AS) is the most common acquired heart
valve disease. It is estimated that one in eight people over 74 yrs
of age has at least moderate AS [1]. Increased valvular resistance
causes pressure overload of the left ventricle (LV), resulting in
increased LV end-diastolic pressure, myocardial hypertrophy,
and diastolic and systolic dysfunction. As a consequence, left
atrial (LA) pressure increases, leading to LA remodeling and
supraventricular arrhythmia, including atrial fibrillation (AF)
[2, 3]. It is still unclear whether the size of the left atrium (LA)
and the presence of AF are significantly related to the prognosis
of patients with AS. Rusinaru and co-researchers demonstrated
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that LA enlargement in patients with sinus rhythm appears
to be a significant predictor of mortality risk [4]. Another
study performed by Safaryan et al. showed that the LA size
and the E/e ratio seemed to be related with poor outcome in
patients with unoperated AS [S]. The current study assessed
the significance of atrial fibrillation and LA size in the Krakow
registry of patients with aortic stenosis (KRAK-AS).

Material and methods

The Krakow KRAK-AS registry was completed from
July to October 2016 in the echocardiographic laboratories
of the associated departments and outpatient clinics and
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included 397 patients, who were included in the study. This
was a prospective observational study performed as part of
the registry of patients with aortic stenosis. The study was
performed after obtaining approval from the Ethics Committee
of the Jagiellonian University Collegium Medicum in Krakow
(ethic statement number: 122.6120.66.2015 dated April 30,
2015). Patients with concomitant moderate or severe disease
of other than the aortic value were excluded from the study.
The study included all consecutive patients in whom at least
isolated, moderate AS was diagnosed, i.e, mean gradient >
20 mmHg and/ or aortic valve area indexed to the body surface
area (AVAi) below 0.80 cm?/m? Only 1% of eligible patients
did not agree to participate in the study. All included patients
gave written, informed consent.

A standard transthoracic echocardiographic study was
performed. This included the LA parameters: LA diameter
obtained in a parasternal long axis view; LA volume (LAV)
obtained in apical 4-chamber and 2-chamber views. The LA
surface area indexed volume (LAVI) was calculated. The left
ventricular (LV) ejection fraction {LVEF) was calculated
by the Simpson method. AS severity was assessed based
on the aortic valve area (AVA) and AVAi, with these areas
calculated on the basis of the continuity equation for fluids.
The mitral inflow pattern was also recorded. In patients with
sinus rhythm, the parameters of the diastolic function of the
VL were analyzed according to the guidelines of the American
Society of Echocardiography (ASE) and the European
Association of Cardiovascular Imaging (EACVI) [6]. The
following parameters were used to assess the diastolic function:
LAVTI, peak velocities of the E and A waves of mitral influx, and
the mitral annular velocity was assessed by tissue Doppler
echocardiography (TDE) in 4-chamber apical view (¢’ medial
and e 'lateral). The study endpoint was death from any cause
at a 3-yr follow-up from the date of inclusion. The patients with
moderate AS who developed a severe stage of the defect during
follow-up were transferred to a severe AS group.

Statistical analysis was performed using JMP*® software
(version 16.2.0. SAS Institute Inc., Cary, NC, USA). p<0.05
was considered statistically significant. The Shapiro-Wilk test
was used to evaluate the normality of the data distributions.
Values of continuous variables with normal distribution are
presented as mean * standard deviation (SD), and values of
variables with non-normal distribution are presented as median
and interquartile range. The ranges of values of individual
parameters of the LA size were initially divided using the
median, and then, the cut-off points having the maximum
sensitivity and specificity in predicting death were determined
using the Receiver Operating Characteristic (ROC) curves
method. To identify the p value for particular subgroups in
Table 1, the Kruskal- Wallis test for continuous variables and
likelihood-ratio test for nominal variables were used. The post
hoc analyses were performed using the Steel-Dwass method
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and the Bonferroni correction for continuous and nominal
parameters, respectively. Univariate and multivariate Cox
survival analyses were performed, depending on the severity
of AS and the treatment method, i.e., surgical or conservative.
A Kaplan-Meier analysis of the risk of death in patients with
sinus rhythm and atrial fibrillation was also performed.

Chronic kidney disease was defined as kidney damage
with eGFR <60 ml/min/1.73 m? that persisted for more than
3 months. The LV mass, mass of the LV indexed to the body
surface area (LVMI) and relative wall thickness (RWT) were
calculated and proved to be comparable in the group of patients
with sinus rhythm and AF.

Results

Patients with severe AS, i.e, AVAi <0.60 cm®/m® and/or
mean gradient > 40 mmHg, were identified as Group 1. Patients
with moderate AS, ie, AVAi between 0.60 and 0.80 cm?/m?*
and/or mean gradient between 20 and 39 mmHg, were
identified as Group 2. In each group, two subgroups were
distinguished: patients who underwent surgical or transcatheter
aortic valve implantation (Subgroups 1A and 2A) and
patients treated conservatively (Subgroups 1B and 2B). In
the group of 288 patients with severe AS, 205 were operated.
Ofthe 109 patients with moderate AS, 31 patients were operated.
The reason for aortic valve surgery at this stage of disease were
severe symptoms attributed to AS, as other reasons were
excluded, or concomitant coronary disease requiring coronary
artery bypass grafting.

Table 1 presents the clinical characteristics of patients
in each subgroup. AF patients are divided into 2 subgroups:
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Figure 1. Kaplan—Meier analysis of the risk of death in patients
with sinus rhythm (SR, light line) or with atrial fibrillation (AF,
dark line; operated and non-operated subgroups combined)
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paroxysmal AF or permanent AF (this subgroup consisted
of patients with persistent and permanent AF). The patients
who underwent surgery were younger compared to
the patients treated conservatively (median age 69 (60-77)
yrs vs. 81 (74; 85) yrs). The reasons for the conservative
treatment were numerous comorbidities, frailty syndrome,
or the patient’s lack of consent to surgical treatment. In all
groups, a comparable proportion of men and women was
observed. Body surface area was also comparable in all
groups. There were no significant differences between groups
in the prevalence of hypertension and diabetes, while in

Table 1. Clinical data of patients in each subgroup

Severe AS. Severe AS.

conservatively treated patients, chronic kidney disease was
more frequent (32%). The LV mass in patients with sinus
rhythm was 238 g (193;301), LVMI was 128 g/m? (103;150),
and RWT was 0.52 (0.44;0.59). Among patients with AF
the LV mass was 231 g (193;306), LVMI was 127 g/m?
(103;147), and RWT 0.51 (0.42-0.59).

The highest percentage of patients with AF, both paroxysmal
and permanent, occurred in the group of patients with severe AS
that was treated medically. These patients also had the highest
median LA dimensions, i.e., LAV and LAVL

In all patients, regardless of the severity of AS, a LA
dimension greater than median (>43mm), was associated with
asignificantly higher risk of death [hazard ratio (HR)) 1.79 (95%
confidence interval (CI) 1.06-3.03); p = 0.0303]. Similarly,
LAV above the median of 80 ml was associated with a >2 fold
higher risk of death [HR 2.44 (CI 1.12-5.33); p = 0.0253].
LAVT significance was at the borderline of significance [HR 1.02
(C11.00-1.03); p =0.045].

In an analysis of the entire study group, the presence of AF
(permanent or paroxysmal) was significantly associated with
a higher risk of death. When AF was observed, mortality in
the 3-yr follow-up reached 42%; when sinus rhythm was present,
mortality was 22.5% (p <0.0001) (Fig. 1).

Analogous results were observed in the subgroups
of operated and non-operated patients, but the results were only
significant in the operated subgroup. In the operated subgroup,
mortality was 31.3% in patients with AF and 21.8% in patients
with sinus rhythm (p = 0.028). In the non-operated subgroup,
mortality was 29.0% in patients with AF and 20.6% in patients
with sinus rhythm (p = 0.53) (Fig. 2).

Of the entire study group. 47.9% of patients with AF and
who had not been operated on died during the 3-yr follow up,
while only 26.1% of patients with AF who underwent surgery

Moderate AS. Moderate AS.

Variable Operated (1A, n=205) Notoperated (1B,n=83) Operated (2A,n=31)  Not operated. (2B, n=78) p
Age (yrs) 71 (65-79) 1B 81(74-85) 1A.2B2A 69 (60-77) 1B 74(58-81) 1B <0.0001
Male 112 (55) 41(49) 17 (55) 45(58) 0.7593
Permanent AF 29(15) 1B 22(30) 14,28 4(14) 9(12) 1B 0.0222
Paroxysmal AF 13(7) 12 (16) 2A 0(0) 1B 5(7) 0.0126
LVEF (%) 60 (53-65) 1B,2B 55(45-62) 1A,2B 60 (50-65) 63 (57-68) 1A,1B 0.0001
LA (mm) 42 (39-47) 1B 46 (41-53) 1A 43 (38-50) 43 (39-47) 0.0081
LAV (ml) 81(53-104) 24 86 (66-117) 2A,2B 36 (17-74) 1A,1B 62 (32-89) 1B 0.0005
LAVI (ml/m2) 45 (31-57) 52(38-62) 2A,2B 26 (12-44) 1B 38 (25-53) 1B 0.0013
NYHA class 2(2-3)2B 2(2-3)2B 2(1-3) 1{0-2) 1A,1B <0.0001
BSA (m2) 1.9 (1.7-2.0) 1.8(1.7-2.0) 1.9 (1.8-2.0) 1.9 (1.7-2.0) 0.9449
Hypertension 149 (78) 62 (84) 18 (64) 55(74) 0.1942
Diabetes mellitus 28 (14) 11(13) 5(16) 7(9) 0.3311
Renal dysfunction 29(15) 1B 24(32) 1A2A 2(7) 1B 14(19) 0.0057

Data are number ( percentage) or median and interquartile range. * Among group p values were calculated using the Kruskal-Wallis test for
continuous variables and likelihood-ratio test for nominal variables. 1A,1B,2A,2B subgroup number against which statistical significance was
obtained by post hoc analysis. AF, atrial fibrillation; AS, aortic stenosis; BSA, body surface area; LA, left atrium; LAV, LA volume; LAVI, LA
volume index; LVEF, left ventricle ejection fraction; NYHA class, New York Heart Association classification of heart failure.

68

ISSN 0022-9040. Kapanoaoris. 2023;63(12). DOI: 10.18087 /cardin 2023.12.n2608

45

45:8883580808



SS OPHIHHAABHEBIE CTATEH

Figure 2. Kaplan-Meier analysis of the risk of death in patients
with sinus rhythm (SR, light line) and atrial fibrillation
(AF, dark line) in patients with AS that underwent surgery
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died during this period. Survival in the group with sinus rhythm
was comparable regardless of type of treatment. The mortality
rate in this group was 16.3% among patients not operated and
14.3% among those operated.

In all patients with sinus rhythm, both the LA dimension
below the ROC cut-off point (45 mm) and the LAV below
the ROC cutoff point (76 ml) were associated with
a significantly lower risk of death in the 3-yr follow-up [HR 0.34
(C10.17-0.68); p = 0.002 and HR 023 (CI 0.06-0.83); p =
0.025, respectively].

In the subgroup of patients with severe AS who underwent
surgical treatment (subgroup 1A), the presence of paroxysmal
AF and the size of LAV and LAVI were associated with a greater
risk of death. Moreover, the results showed that diagnosed
chronic renal failure, right ventricular systolic pressure (RVSP)
above the median (>37.5 mmHg), and the progressive degree
of the New York Heart Association (NYHA) functional class
of heart failure were factors that increased the risk of death.
However, a greater LVEF was a factor that reduced the risk of
death. The presence of sinus rhythm in patients with greater
LVEF was an important protective factor (Table 2). Age has not
been found to have a significant impact on the risk of death in
this group of patients.

In the subgroup of patients with moderate AS who
underwent surgery (subgroup 2A), the parameters of the LA
size and the type of heart rhythm did not have a statistically
significant prognostic importance.
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Table 2. Univariate analysis of the risk of
death in patients with severe AS that underwent surgery

Variable HR (95% CI) p
Sinus rhythm 0.43(021-0.89) 0.0219
Renal dysfunction 3.06(147-6.36) 0.0028
RVSP > 37.50mmHg 3.06(1.32-12.27) 0.0146
LAV > 81ml 1.03(1.01-1.06) 0.0124
LAVI z 45ml/m2 1.05(1.01-1.10) 0.0129
NYHA class (1 class increment) 1.91(1.17-3.32)  0.0082
LVEF (10% decrement) 0.96 (0.94-0.99)  0.0043

HR, hazard ratio; CI, confidence interval; LAV, left atrium volume;
LAVT, left atrium volume index; LVEF, left ventricle ejection fraction;
NYHA class, New York Heart Association classification of heart
failure; RVSP, right ventricular systolic pressure.

Table 3. Multivariate analysis of the risk of death
in patients with aortic stenosis (all groups combined)

Variable Condition HR (95% CI) P
Renal
dysfanction present/absent  2.10 (1.31-3.56) = 0.0024
LVEF (%) 10% decrement 123 (1.04-1.43)  0.0151
NYHA class 1classincrement  4.15 (1.40-13.20) 0.0126
Atrial fibrillation =~ present/absent  1.69 (1.02-2.86)  0.0429

LVEEF, left ventricle ejection fraction; NYHA class,
New York Heart Association classification of heart failure,

Figure 3. Multivariate analysis of the risk of death in patients
with aortic stenosis (all groups combined, see in the text for how
variables were chosen). EF, left ventricle ejection fraction; NYHA
class, New York Heart Association classification of heart failure
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Multivariate analysis showed that the presence of AF, lower
LVEEF, higher NYHA class of heart failure, and renal failure
were independent risk factors of death in these patients (Fig. 3,
Table 3).

Diastolic dysfunction was found in 27 out of 108 patients
with sinus rhythm (25%), and due to this small number of

patients, a prognostic analysis was not performed.

Discussion
The incidence of both AS and AF typically increases with
age. The object of this study was to determine the prognostic
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significance of AF coexistent with AS. The study revealed that
this is 2 common phenomenon. In a group of 397 patients
in the KRAK-AS registry, AF was found in 23.6% (16.1%
permanent, 7.5% paroxysmal); thus, the problem occurred in
every fourth patient. Moreover, the prevalence of AF was higher
in patients with a more advanced stage of AS. In patients with
severe AS, 26.4% of patients had AF, compared to 16.5% of
patients with moderate AS.

In other studies, AF was even more prevalent. Stortecky et al.
showed that severe aortic stenosis accompanied AF in 33.7% of
patients [7]. Other studies have shown that AF can coexist with
AS in as many as 50% of cases [8, 9]. On the other hand, in a
study by Philippart et al. that analyzed a group of patients with
AF, 32% of the patients had concomitant AS [10].

The current results confirm that AF is a risk factor for death
in long-term follow-up of AS patients, both in operated patients
and in persons treated medically. The consequences of AF are
not only deteriorating heart efficiency, worse exercise tolerance,
chest pain, fainting, and stroke, but also increased risk of
bleeding resulting from anticoagulation [11].

All variables used in the univariate analysis were taken to
construct a multivariate Cox survival analyses. It is notable that
when the size of the LA exceeded the median, even in sinus
rthythm patients, this factor was associated in the univariate
analysis with an increased risk of death among the entire group
of patients. This was true regardless of the severity of AS and
the treatment strategy. However, in the multivariate analysis,
increased LA size was not been found to be an independent risk
factor for death. This may have been due to the fact that atrial
enlargement and AF are related, and the presence of rhythm
type was a stronger predictor of death than LA size. Also,
the RVSP variable appeared not to be statistically significant
during multivariate analysis. This may have been due to the fact
that this variable was not assessable in some patients.

Losi with colleagues examined the estimated LA volume
(eLAVT) and showed that a high eLAVI was independently
associated with an increased risk of adverse cardiovascular
events [12]. Their study, however, was based only on patients
with asymptomatic, mild, or moderate AS, while patients with
severe AS or symptomatic were not included. In the study
of Naito and colleagues, the relationship between LAVI and
postoperative AF in patients with severe AS was analyzed [13].
They concluded that the LAVI assessment may be a useful tool
to gauge the risk of AF occurrence after aortic valve replacement.
However, the significance of this parameter in predicting other
postoperative outcomes has not been clearly defined.

In a study by Morimoto et al., the minimum LA volume
index (LAVImin) was assessed echocardiographically at the end
of diastole, i.e., just before mitral valve closure, and the clinical
symptoms in patients undergoing aortic valve replacement
surgery due to severe stenosis were analyzed [ 14]. LAVImin after
aorticvalve replacement was significantly higherin symptomatic
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patients compared to asymptomatic patients. This confirms
the association of AS severity with LA overload and dilatation.
LA enlargement also correlates with the severity of LV diastolic
dysfunction and isalso a predictor of cardiovascular events, such
as AF and stroke [15]. The study of Benjamin et colleagues also
showed that the risk of death was significantly higher in case of
previously diagnosed AF. Therefore, in the overall assessment
of patients with AS, it is worth paying attention, not only to
the leading heart rhythm, but also to the size of the LA and LV
diastolic function. These may indicate risk of supraventricular
arthythmia and further complications, including an increased
risk of death. These complications may affect both patients
undergoing surgery and those treated medically.

LA dimensions may be related to the severity of the AS and
the amount of LV remodeling and these may be mechanisms
underlying the prognosis of AS. Increased valve resistance
causes pressure overload of the LV, impaired LV relaxation,
hypertrophy and fibrosis. As a result, gradually diastolic and
systolic LV dysfunction occurs leading to increased LV end-
diastolic pressure. The concomitant LA pressure increase
causes both LA dilatation and dysfunction [16] [16]. Thus, LA
anatomical and functional status can be a marker reflecting the
severity and stage of the aortic stenosis syndrome. O’Connor
et al analyzed 52 patients with severe AS and 20 healthy
people matched for sex, heart rate, BSA, and blood pressure.
Systolic and late diastolic LA strain were significantly reduced
in patients with AS compared with controls [17]. Atrial
fibrillation is a consequence of these above pathophysiological
mechanisms, and, thus, it could be used as a simple, binary
marker of the severity of AS. The results of the current
study support the concept of using this marker as a part of
a prognostic evaluation.

The advancement of the aortic valve defect, indirectly
through left ventricular diastolic dysfunction, may play a role
in the AF pathomechanism. AF, LV diastolic dysfunction, and
LA enlargement are not currently considered in the European
guidelines as markers of the clinical stage of AS, but LV diastolic
dysfunction has appeared in American recommendations
for AS stages assessment [18]. Further studies could provide
additional evidence supporting inclusion of these parameters
to the prognostic evaluation in patients with AS. This could
become an additional argument in favor of surgery in moderate
AS, before advanced changes in the atrial myocardium,
arrhythmic consequences, and increased mortality risk occur.

Limitations of the study

The analyzed data were based on a registry. The registry
includes reports of echocardiographic examinations performed
in various laboratories. Thus, the data could have been affected
by methodological differences in the measurements. The
limited number of patients in some subgroups could also have
decreased the significance of the analyses.
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Conclusions

The size and volume of the LA and AF are important risk
factors for death in patients with AS. The presence of renal
dysfunction, LVEF, a high NYHA functional class of heart
failure, and AF are independent risk factors of poor prognosis
in patients with AS. Further longitudinal studies are needed
to assess if patients with moderate AS and a first episode of AF,
along with the presence of diastolic dysfunction or moderate LA
dilatation, could benefit from early invasive treatment.
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A 56-year-old man with obesity, hypertension,
and hypercholesterolemia was admitted
to the hospital for exertional dyspnea and
stenocardial discomfort aggravating for sev-
eral weeks, Medical history revealed recurrent
unexplained anemia and positive results of
fecal occult blood tests. However, gastroscopy
and colonoscopy did not show the source of
the bleeding.

Laboratory tests on admission revealed
microcytic anemia (hemoglobin 7.8 g/dl), ele-
vated NT-proBNP (787 pg/dl), and slightly ele-
vated high sensitivity Troponin T (0.015 ng/ml)
with normal creatine kinase values. The routine
coagulation parameters were normal. Tran-
sthoracic echocardiography revealed severe,
calcified, high-gradient acrtic stenosis (AS),
with an aortic valve area (AVA) — 0.93 cm?;
an indexed AVA (AVAI) — 0.41 cm®m?; an
AS gradient: maximal — 86 mm Hg, mean
— 55 mm Hg, and a preserved left ventricular
ejection fraction (55%). Six units of packed red
blood cells were transfused, and stabilization
of clinical status was achieved.

Coronary angiography showed medial
stenosis of the left anterior descending artery
(LAD). A detailed workup of coagulation dis-
orders revealed an elevated von Willebrand
factor (vWF) antigen — 187.1%. The vWF activ-
ity to antigen ratio was 0.59. Heyde syndrome
was suspected — the co-existence of AS and
gastrointestinal bleeding, originating from
the small intestine angiodysplasias caused by
acquired vWF type IlA disease [1-2].

The Heart Team suggested percutansous
coronary intervention to the LAD followed by
transcatheter aortic valve implantation (TAVI)

due to the increased risk of bleeding during
conventional surgery. However, multislice
computed tomography showed a bicuspid
aortic valve type TN/T with massive, sharp,
eccentric calcification of the commissure
descending below the valve into the annulus
(Figure 1A-C), which was a significant risk
factor for TAVI complications, including asym-
metric valve implantation and a potentially
deadly ring rupture. Therefore, the Heart Team
proposed high-risk surgical aortic valve re-
placement and LAD bypass implantation, with
perioperative cryoprecipitate protection and
vWF monitoring in the postoperative period.

The patient was operated on without
hemorrhagic complications, however, the
perioperative period was complicated by
advanced atrioventricular block. Temporary
pacing, followed by permanent pacing system
implantation was used. The further course was
uneventful. After surgery, echocardiography
revealed a decrease in the flow gradient across
the aortic ostium (Figure 1D). There was no
recurrence of gastrointestinal bleeding during
one year follow-up.

Heyde syndrome is a rare complication of
severe AS and should be treated as AS and
gastrointestinal bleeding, particularly if the
origin cannot be identified on endoscopy.
Aortic valve replacement is the causal treat-
ment and can be used without excessive risk
if the condition is identified and the patient is
well prepared. Routine injection of protamine
sulfate does not seem to significantly reduce
the risk of major bleeding [3]. Other forms of
treatment (e.g., blood transfusion, and elec-
trocoagulation of gastrointestinal bleeding
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Vmax 464 cri's . 270 cmis
Max PG 88 mmHg 28 mmHg

Figure 1. A-C. Computed tomography image analysis of the aortic valve — multiplanar reconstruction. The images show three orthogonal
cross sections: longitudinal (A and B) and transverse (C). Orientation is facilitated by the colors of the section lines, which correspond to the
color of the border of the respective image. The bicuspid aortic valve of the type 1N/T, with very asymmetric distribution of calcium (white
color), has the shape of a “spike” passing locally to the ring. No calcium in the remaining elements of the valve. There is a risk of asymmetric,
incomplete TAVI valve expansion with a probable ring rupture. D. Echocardiography, continuous wave Doppler spectrum before (left) and
after surgery (right), showing a significant decrease in the velocities and pressure gradients across the aortic valve

Abbreviations: Ao, aorta; LA, left atrium; LAA, left atrial appendage; LVOT, left ventricular outflow tract; RA, right atrium
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Jednocze$nie wyrazam zgodg na przediozenie ww. pracy przez lek. Malgorzate Pinska jako
czgs¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutoéw opublikowanych
w czasopismach naukowych.

Os$wiadczam, iz samodzielna 1 mozliwa do wyodrebnienia czg$¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zebraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkow i tabel.
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czg$¢ rozprawy doktorskiej w formie spojnego tematycznie zbioru artykutéw opublikowanych
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Oswiadczam, iz samodzielna i mozliwa do wyodrgbnienia cz¢$¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkéw i tabel.

ﬁ?w‘@ Q. Soeelo
(podpis wspotautora)
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65:7346396309

Dr n. med. Bartosz Sobien

/stopief/tytut, imie¢ i nazwisko/

OSWIADCZENIE

Jako wspétautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” o$wiadczam, iz méj wilasny wklad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badaf oraz przedstawienie pracy w formie publikacji
to: zbieranie danych.

Jednoczesnie wyrazam zgode na przediozenie ww. pracy przez lek. Malgorzate Pinska jako
czgs¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykuldéw opublikowanych
w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrgbnienia czg$¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkow i tabel.

(podpis wspétautora)
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66:9531451874

Miejscowosé, dnia...z...... 0L

Dr n. med. Katarzyna Stopyra-Pach

/stopief/tytul, imi¢ i nazwisko/

OSWIADCZENIE

Jako wspétautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” oswiadczam, iz mdj wiasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: zbieranie danych.

Jednoczesnie wyrazam zgode na przedlozenie ww. pracy przez lek. Malgorzate Pinskg jako
czg$¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykuléw opublikowanych
w czasopismach naukowych.

Os$wiadczam, iz samodzielna i mozliwa do wyodrgbnienia czes¢ ww. pracy wykazuje
indywidualny wklad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkow i tabel.

(podpis wspotautora)
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67:8489408450

MiejscowosE, dnia.......c.cceveveruererernennnnn

Dr n. med. Beata Rog

/stopien/tytul, imi¢ i nazwisko/

OSWIADCZENIE

Jako wspotautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stemosis” o$wiadczam, iz mdj] wilasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: zbieranie danych.

Jednoczesnie wyrazam zgode na przedtozenie ww. pracy przez lek. Malgorzate Pinska jako
czg$¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych
w czasopismach naukowych.

Oséwiadczam, iz samodzielna i mozliwa do wyodrgbnienia cze$¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkéw i tabel.

(podpis wspotautora)
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68:7096016934

Dr n. med. Pawet Kruszec

/stopien/tytut, imig i nazwisko/

OSWIADCZENIE

Jako wspotautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” oswiadczam, iz mdj wiasny wkilad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: zbieranie danych.

Jednoczesnie wyrazam zgode na przedlozenie ww. pracy przez lek. Malgorzate Pinskg jako
cze$¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych
w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia czes¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkéw i tabel.

(podpis wspblautora)
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Miejscowosé, dmahmt{:’i\(, (‘/04/2 é

Dr n. med. Maciej Stapor

/stopien/tytut, imig i nazwisko/

OSWIADCZENIE

Jako wspotautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” o$wiadczam, iz mdj wilasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: zbieranie danych.

Jednoczesnie wyrazam zgode na przediozenie ww. pracy przez lek. Malgorzate Pinskg jako
cze$¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykuléw opublikowanych
w czasopismach naukowych.

Os$wiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkéw i tabel.
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70:1774399210

Dr hab. n. med. Andrzej Gackowski, prof. UJ

/stopien/tytut, imig i nazwisko/

OSWIADCZENIE

Jako wspotautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium size in
patients with aortic stenosis” o$wiadczam, iz mdj wlasny wkiad merytoryczny w przygotowanie,
przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji to: opracowanie

koncepcji, interpretacja danych, krytyczne uwagi do artykulu.

Jednoczesnie wyrazam zgodg na przedlozenie ww. pracy przez lek. Malgorzate Pinska jako
czg$¢ rozprawy doktorskiej w formie spojnego tematycznie zbioru artykuléw opublikowanych
w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia czgs¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu danych i ich

analizie, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkow i tabel.

(podpis wspotautora)
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%ct;/ ,//.-E= Z’p s

Miejscowosé, dnia. /...~ e e 5 S,

Dr n. med. Jacek My¢é

/stopief/tytut, imig 1 nazwisko/

OSWIADCZENIE

Jako wspotautor pracy pt. ,,The prognestic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” oswiadczam, iz moj wihasny whkiad merytoryczny w
przygotowanie, przeprowadzenie [ opracowanie badan oraz przedstawienie pracy w formie publikacji
to: zbieranie danych.
Jednocze$nie wyrazam zgode na przedlozenie ww. pracy przez lek. Malgorzate Piniska jako
cze§é rozprawy doktorskiej w formie spojnego tematycznie zbioru artykuléw opublikowanych
w czasopismach naukowych.
| O$wiadezam, iz samodzielna i mozliwa do wyodrgbnienia ciq:s'.é WW. pracy wykézu_ic
| indywidualny wiiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkéw i tabel.

/ﬂf /{/ .
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. i .
Miejscowosc, dma/"‘@&OiS?zW“

Dr n. med. Agata Krawczyk-Ozog

/stopien/tytul, imig i nazwisko/

OSWIADCZENIE

Jako wspotautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” oswiadczam, iz méj wiasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: zbieranie danych. )

Jednoczesnie wyrazam zgode na przedtozenie ww. pracy przez lek. Malgorzate Pinska jako
cze$¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykuléw opublikowanych
w czasopismach naukowych.

Os$wiadczam, iz samodzielna i mozliwa do wyodrgbnienia czgs¢ ww. pracy wykazuje
indywidualny wklad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkéw i tabel.

...... Aocte... Juawsele - Qi
odpis wspotaufora) 3)
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73:3860414804

¢ - .
Miejscowosc, dnia...\’ﬁ.\n..\aas"}...,..g:? { 293/(,

Dr n. med. Danuta Sorysz

/stopiefi/tytul, imie i nazwisko/

OSWIADCZENIE

Jako wspotautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium size in
patients with, aortic stenosis” oswiadczam, iz méj wihasny wklad merytoryczny w przygotowanie,
przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji to: opracowanie
koncepcji, zbie-ranie danych.

Jednoczesnie wyrazam zgode na przedlozenie ww. pracy przez lek. Malgorzate Pifiska jako
czgsc rozprawy doktorskiej w formie spojnego tematycznie zbioru artykuloéw opublikowanych
w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia czes¢ ww. pracy wykazuje
indywidualny wktad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zebraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkdow i tabel.

e ‘3‘3\;;5%.._

(podpis wspotaut
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74:6577971209

S0l 2070
Miejscowosc, dma/(bo'z'pzlﬁwu

Dr n. med. Karolina Golinska-Grzybata

/stopiefi/tytut, imi¢ i nazwisko/

OSWIADCZENIE

Jako wspétautor pracy pt: ,,The prognostic significance of atrial fibrillation and left atrium size in
patients with aortic stenosis” os$wiadczam, iz méj wlasny wkiad merytoryczny w przygotowanie,
przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji to: zbieranie
danych.

Jednoczesnie wyrazam zgode na przedlozenie ww. pracy przez lek. Malgorzate Pifiska jako
czg$¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykuléw opublikowanych
w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrebnienia cze$¢ ww. pracy wykazuje
indywidualny wklad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zebraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkow i tabel.

(podpis wspotautora
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75:9101725345

i
Miejscowos¢, dnia... 804 2004 Wekos

Prof. dr hab. n. med. Jadwiga Nessler

/stopien/tytut, imig i nazwisko/

OSWIADCZENIE

Jako wspolautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” oswiadczam, iz mdj wiasny wkilad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: akceptacja finalnej wersji manuskryptu.

Jednoczesnie wyrazam zgode na przedlozenie ww. pracy przez lek. Malgorzate Pinskg jako
czg$¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych
w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrgbnienia czg$¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkéw i tabel.

KIERDWN K
Kiniki Choroty Wiecowej Niewydolnosti Serca 1) ]
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Miejscowosé, dmaK)QQMOxfllg/lzwé3 r.

Dr n. med. Magdalena Fraczek-Jucha

/stopien/tytut, imi¢ i nazwisko/

OSWIADCZENIE

Jako wspélautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” oswiadczam, iz mdj wiasny wkilad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: zbieranie i analiza danych, krytyczne uwagi do artykutu.

Jednocze$nie wyrazam zgode na przediozenie ww. pracy przez lek. Malgorzate Pinska jako
cze$¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych
w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrgbnienia czg$¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zebraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkéw i tabel.

(podpis wspolautora)

76

76:9244859935



ralugam 1312 2023

Miejscowosé, dnia
Dr hab. n. med. Agnieszka Olszanecka, prof. UJ

/stopieri/tytut, imie i nazwisko/

OSWIADCZENIE

Jako wspotautor pracy pt. ,,The prognostic significance of atrial fibrillation and left atrium
size in patients with aortic stenosis” oswiadczam, iz mdj whasny wklad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: zbieranie danych.

Jednoczesnie wyrazam zgode na przedfozenie ww. pracy przez lek. Malgorzate Pinskg jako
czgs¢ rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutow opublikowanych
w czasopismach naukowych.

Oswiadczam, iz samodzielna i mozliwa do wyodrgbnienia czgs¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu i analizie

danych, tworzeniu manuskryptu oraz opracowaniu graficznym rysunkdw i tabel.
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|U.O% 2027 v KiaOw

Miejscowost, dnia..........ccoeusuciemesesrisnes N

Dr n. med. Anna Furman - Niedziejko

/stopien/tytul, imi¢ i nazwisko/
OSWIADCZENIE

Jako wspétautor pracy pt. “Severe aortic stenosis and intestinal bleeding: Difficult
decisions with a positive outcome” o$wiadczam, iz m¢6j whasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badaf oraz przedstawienie pracy w formie publikacji
to: krytyczne uwagi do manuskrytpu.

Jednoczeénie wyrazam zgode na przedlozenie ww. pracy przez lek. Malgorzate Pinska jako
czeé¢é rozprawy doktorskiej w formie spéjnego tematycznie zbioru artykutéw opublikowanych
w czasopismach naukowych.

O$wiadczam, iz samodzielna i mozliwa do wyodrebnienia cz¢é¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu danych,

tworzeniu manuskryptu oraz opracowaniu graficznym rysunkow.

/ILIO( Ww?% v. %’W %~ MfVS(/"O

(podpis wspotautora)
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79:6618262714

Miejscowosé, dnia.. go(zozl',;km»l"“

Lek. Monika Staba

/stopiefi/tytul, imi¢ i nazwisko/

OSWIADCZENIE

Jako wspétautor pracy pt. “Severe aortic stenosis and intestinal bleeding: Difficult
decisions with a positive outcome” oswiadczam, iz moj wiasny wklad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: zbieranie danych, udzial w tworzeniu manuskryptu pracy

Jednocze$nie wyrazam zgodg na przedlozenie ww. pracy przez lek. Malgorzate Pifiska jako
cz¢s¢ rozprawy doktorskiej w formie spojnego tematycznie zbioru artykuléw opublikowanych
w czasopismach naukowych.

O$wiadczam, iz samodzielna i mozliwa do wyodrebnienia czgé¢ ww. pracy wykazuje
indywidualny wkitad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu danych,

tworzeniu manuskryptu oraz opracowaniu graficznym rysunkéw.

(podpis wspotautora)
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/
Miejscowosé, dnia.. f/wb_
Dr n. med. Maciej Stap6r i ! 4 (g(z 4/

/stopief/tytut, imi¢ i nazwisko/
OSWIADCZENIE

Jako wspdtautor pracy pt. “Severe aortic stenosis and intestinal bleeding: Difficult
decisions with a positive outcome” o$wiadczam, iz méj whasny wklad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badaf oraz przedstawienie pracy w formie publikacji
to: opracowanie graficzne rysunkow.

Jednoczeénie wyrazam zgode na przedtozenie ww. pracy przez lek. Malgorzate Pifiska jako
czeé¢ rozprawy doktorskiej w formie spéjnego tematycznie zbioru artykutéw opublikowanych
w czasopismach naukowych.

Oéwiadczam, iz samodzielna i mozliwa do wyodrgbnienia cz¢é¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu danych,

tworzeniu manuskryptu oraz opracowaniu graficznym rysunkow.
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Miejscowosé, dnia... 55 . 0 LT

Dr hab. n. med. Andrzej Gackowski, prof. UJ

/stopien/tytul, imig i nazwisko/

OSWIADCZENIE

Jako wspétautor pracy pt. ,,Severe aortic stenosis and intestinal bleeding: Difficult
decisions with a positive outcome” oswiadczam, iz mo6j wihasny wklad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: krytyczne uwagi do artykutu, opracowanie graficzne rysunkow.

Jednocze$nie wyrazam zgodg na przedlozenie ww. pracy przez lek. Malgorzate Pinska jako
czgécé rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych
w czasopismach naukowych.

Oséwiadczam, iz samodzielna i mozliwa do wyodrgbnienia czgé¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu danych,

tworzeniu manuskryptu oraz opracowaniu graficznym rysunkow.

(podpis wspotautora)
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82:9595057474

Miejscowosd, dnia.. 5:"(492(11%“100

Prof. dr hab. n. med. Jadwiga Nessler

/stopiet/tytul, imig i nazwisko/

OSWIADCZENIE

Jako wspatautor pracy pt. “Severe aortic stenosis and intestinal bleeding: Difficult
decisions with a positive outcome” o$wiadczam, iz mdj wiasny wkiad merytoryczny w
przygotowanie, przeprowadzenie i opracowanie badan oraz przedstawienie pracy w formie publikacji
to: akceptacja finalnej wersji manuskryptu.

Jednoczeénie wyrazam zgode na przedtoZenie ww. pracy przez lek. Malgorzate Pifiska jako
cze$é rozprawy doktorskiej w formie spdjnego tematycznie zbioru artykutéw opublikowanych
w czasopismach naukowych.

Os$wiadczam, iz samodzielna i mozliwa do wyodrebnienia cze§¢ ww. pracy wykazuje
indywidualny wkiad lek. Malgorzaty Pinskiej przy opracowaniu koncepcji, zbieraniu danych,

tworzeniu manuskryptu oraz opracowaniu graficznym rysunkow.

KIERDWNIK
Kiniki Choroby Wiedcowej i Niewydolnosei Serca () 1]
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XIV. OMOWIENIE POZOSTALYCH OSIAGNIEC NAUKOWO-BADAWCZYCH

Artykuty naukowe:

1.

Czaja M, Kabat M, Wasilewski J. Hemorheological Parameters and Fibrinogen in
Atherosclerosis. Journal of Cardiology and Therapy 2014;1(9): 206-211;

Magdalena Fraczek-Jucha, Katarzyna Zbierska-Rubinkiewicz, Malgorzata Kabat et.
al. Low triiodothyronine syndrome and selenium deficiency - undervalued players in
advanced heart failure? A single center pilot study. BMC Cardiovascular Disorders
2019 : Vol. 19, nr 1 art. no. 133;

Magdalena Fraczek-Jucha, Malgorzata Kabat, Barbara Szlosarczyk et. al. Selenium
deficiency and the dynamics of changes of thyroid profile in patients with acute
myocardial infarction and chronic heart failure. Kardiologia Polska 2019 : Vol. 77, nr
7-8, s. 674-682;

Malgorzata Kabat, Aleksander Siniarski, Grzegorz Grudzien et. al. Aortic dissection
after sudden position change. Kardiologia Polska 2019 : Vol. 77, nr 2, s. 235;
Magdalena Fraczek-Jucha, Barbara Szlosarczyk, Malgorzata Kabat, et. Al. Low
triiodothyronine syndrome and serum selenium status in the course of acute myocardial

infarction. Polski Merkuriusz Lekarski 2019 : T. 47, nr 278, s. 45-51.

Sesje plakatowe podczas migdzynarodowych konferencji naukowych:

1. M. Fraczek-Jucha, M. Kabat, K. Plens, J. Nessler, A. Gackowski. TSH, fT3, fT4 and

serum selenium in patients with advanced HFrEF and without thyroid dysfunction. Sesja
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