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INTRODUCERE

Teza de fatd este un rezultat al cercetdrii stiintifice desfasurate in cadrul
Departamentului de Cardiologie din Institutul Inimii ,Niculae Stancioiu” din Cluj-
Napoca, in incercarile sale de a optimiza parcursul pacientului valvular cardiac, pentru
a ameliora, cit de mult posibil, povara pe care acest diagnostic o presupune atat asupra
duratei, cat si asupra calitatii vietii acestor pacienti.

Odata cu cresterea numarului de proceduri de implantare transcateter de valva
aortica (TAVI) efectuate, cu deschiderea unui numar tot mai mare de centre de
implantare, dar si cu aparitia pe piata a noilor generatii de valve transcateter, existd o
nevoie din ce In ce mai mare de o mai buna intelegere a traiectoriei pacientilor
beneficiari ai TAVI, prin monitorizarea sistematicd a acestora in cadrul unui registru
dedicat.

Aceastd tezd analizeazd, pentru prima datd in literaturd, diferentele dintre
curbele de invatare in TAVI transfemural, in functie de tipul de dispozitiv transcateter
folosit: balon-expandabil sau auto-expandabil. Definirea si analiza notiunii de curba de
invatare deriva in mod direct din monitorizarea standardizata a procedurilor TAVI in
cadrul unui registru, care permite identificarea rezultatelor si diferentelor tehnice
asociate fiecarui tip de dispozitiv transcateter utilizat. Concret, teza compara rezultatele
clinice pe termen scurt si pe termen mediu, in functie de tipul de proteza folositd, in TAVI
transfemural, efectuat pe durata curbei de invatare a centrului de implantare. Totodata,
evalueaza rolul pe care regurgitarea aortica paraprotetica il are asupra mortalitatii pe
termen mediu, In relatie cu curba de invatare, la o populatie de pacienti cu stenoza
aortica stransa simptomaticd, tratai prin protezare valvulara percutand. Ultimul
element analizat, desi nu mai putin important, il reprezinta impactul procedurii de
implantare valvulara percutana asupra calitatii vietii si functiei cognitive la pacientul cu
stenoza valvulard aortica. Aceste aspecte sunt esentiale in tratarea acestei categorii
speciale de pacienti, cu multiple comorbiditati sau cu un grad ridicat de fragilitate,
pentru care, poate, mentinerea independentei in activitatile zilnice este uneori cel putin
la fel de importanta precum prelungirea sperantei de viata.

Un consens asupra duratei si caracteristicilor curbei de invatare ar putea
contribui la definirea standardelor de competenta necesare pentru acreditarea noilor
institutii si operatori, ceea ce poate favoriza imbunatatirea selectiei pacientilor si poate
optimiza alegerea potrivitd intre diferitele tipuri de proteze. In acelasi timp, prin
analizarea functiei cognitive si a nivelului calitatii vietii pacientilor, atat inainte, cat si
dupa TAVI, s-ar putea implementa o abordare personalizata a fiecarui pacient, facilitand
totodatad adaptarea procedurilor terapeutice la nevoile individuale ale acestuia.

Utilizarea registrelor reprezintd un instrument crucial pentru imbunatatirea

implementarea unui registru de TAVI si prin urmadrirea pe termen lung a acestor
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pacienti, ale caror date sunt colectate longitudinal, teza contribuie la analiza evolutiei
bolnavilor si la evaluarea eficientei interventiilor terapeutice. Va facilita astfel
identificarea timpurie a eventualelor complicatii, contribuind la optimizarea
tratamentului si a rezultatelor clinice.

STADIUL ACTUAL AL CUNOASTERII

Stenoza aortica (SA) este cea mai frecventd valvulopatie din tdrile dezvoltate, care
necesitd tratament chirurgical sau percutan. Incidenta sa este 1n crestere semnificativa
datorita imbatranirii populatiei.

Implantarea percutand, transcateter, de proteze valvulare aortice a schimbat
radical strategia terapeutica pentru pacientul cu stenoza aortica. Chiar daca procedura
a fostintrodusa initial ca o alternativa a interventiei chirurgicale cardiace clasice pentru
pacientii aflati la un risc chirurgical inalt si foarte inalt, In prezent aceasta si-a dovedit
echivalenta cu tratamentul chirurgical, in ceea ce priveste rezultatele, la toate categoriile
de pacienti, indiferent de riscul lor chirurgical.

in ciuda numeroaselor studii care au avut un rol esential in implementarea TAVI
ca standard de aur terapeutic pentru diferite grupuri de pacienti, nu existd, pana la acest
moment, criterii bine definite care sa optimizeze selectia pacientilor candidati pentru
TAVI sau, probabil cel mai important, care sa ghideze clinicianul si operatorul de TAVI
in alegerea dispozitivului potrivit pentru pacientul potrivit.

Analiza datelor provenite din registrele clinice permite caracterizarea obiectiva a
curbei de Invatare asociate procedurilor terapeutice. Aceasta ofera informatii esentiale
privind numarul de proceduri necesare pentru a depasi efectele negative ale curbei de
invitare si pentru atingerea unui prag de competentd. In plus, analiza registrului
permite identificarea volumului operator minim necesar pentru mentinerea
performantei echipei medicale in timp. Utilizarea acestor date, extrase din practica reala,
contribuie in mod semnificativ la ameliorarea rezultatelor clinice.

CONTRIBUTII PERSONALE

Studiul 1: Efectul curbei de invatare asupra regurgitarii aortice
paravalvulare si a mortalitatii pe termen mediu in implantarea
transfemurala, transcateter, de valva aortica

Obiective: Regurgitarea aorticad paravalvulara reprezinta un important predictor al
mortalitdtii in implantarea transcateter de valva aortica. Obiectivul acestui studiu a fost
sd evalueze asocierea dintre regurgitarea aorticd paraprotetica si mortalitatea pe
termen mediuy, In relatie cu curba de Invatare, la pacientii cu stenoza aortica stransa
simptomaticd, beneficiari ai implantarii percutane, transcateter, prin abord
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transfemural, a unei proteze biologice aortice, in primii 3 ani de la initierea programului
de TAVL

Metode: Pacientii cu stenoza aortica severa care au fost supusi procedurii TAVI pe cale
transfemurala Intre 2017 si 2020 au fost inclusi in analizad. Regurgitarea aortica
paravalvulara a fost evaluata prin ecocardiografie transtoracica la 48 de ore dupa
procedura. Mortalitatea de orice cauza a fost evaluata la 30 de zile si la urmarirea pe
termen mediu.

Rezultate: Regurgitarea aortica paravalvulara de grad = Il a fost asociata cu mortalitatea
de orice cauza pe termen mediu (OR 4,4; 95% CI: 1,82-11,55; p<0,001), prevalenta
acestora scazand dupa primele 60 de cazuri. Caracteristicile preprocedurale nu au
diferit semnificativ Intre primii 60 de pacienti si restul cohortei. Sexul masculin
(p=0,006), varsta inaintata (p=0,04), boala coronariana (p=0,003) si scorul STS crescut
(p=0,02) au influentat supravietuirea pe termen mediu. Dupa ajustarea in functie de
prezenta acestor factori, doar varsta (OR 1,1; 95% CI: 1,0-1,2), regurgitarea aortica
paravalvulara = gradul II (OR 3,9; 95% CI: 1,3-12,9) si numarul de zile petrecute in sectia
de terapie intensiva (OR 1,4; 95% CI: 1,1-1,8) au rdamas predictori independenti ai
mortalitatii de orice cauza pe termen mediu.

Concluzii: Intr-un grup de pacienti cu stenoza aortici stransa care au beneficiat de TAVI
transfemural in primii 3 ani de la Infiintarea programului in centru, regurgitarea aortica
paravalvulara de grad = II a fost asociata cu cresterea mortalitatii pe termen mediu,
ambele scazand dupa primele 60 de cazuri.

Studiu 2. Influenta curbei de invatare asupra rezultatelor clinice in
implantarea transfemurala, transcateter de valve aortice balon-
expandabile versus auto-expandabile

Obiective: Protezele balon-expandabile (BE) si protezele auto-expandabile (AE) sunt
principalele tipuri de dispozitive utilizate in prezent in implantarea transcateter de
valve aortice. In ciuda diferentelor de design, ghidurile de practica clinici nu recomanda
in mod specific alegerea unui dispozitiv in detrimentul celuilalt. Majoritatea operatorilor
sunt instruiti in utilizarea ambelor tipuri de proteze, BE si AE, insd experienta
operatorului cu fiecare dintre cele doua tipuri poate influenta rezultatele procedurii.
Scopul acestui studiu a fost sa compare rezultatele clinice imediate si pe termen mediu
in timpul curbei de invatare 1n cazul TAVI efectuat cu proteze BE versus AE.

Metode: Procedurile TAVI transfemurale efectuate intr-un singur centru intre iulie 2017
si martie 2021 au fost grupate in functie de tipul protezei implantate. Procedurile din
fiecare grup au fost ordonate in functie de numarul secvential al cazului. Pentru fiecare
pacient, a fost necesar un timp minim de urmarire de 12 luni pentru includerea in
analiza. Rezultatele procedurilor TAVI cu proteze BE au fost comparate cu cele ale
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procedurilor TAVI cu proteze AE. Obiectivele clinice au fost definite conform Valve
Academic Research Consortium 3 (VARC-3).

Rezultate: Timpul median de urmarire a fost de 28 de luni. Fiecare grup de dispozitive
a inclus cate 128 de pacienti. In grupul BE, numirul de ordine al cazurilor a prezis
mortalitatea de orice cauza pe termen mediu, cu o valoare prag optima de < 58 proceduri
(AUC 0,730; 95% CI: 0,644-0,805; p < 0,001), in timp ce in grupul AE, valoarea prag a
fost de < 85 proceduri (AUC 0,625; 95% CI: 0,535-0,710; p = 0,04). O comparatie directa
a ariilor de sub curba a aratat ca numarul secvential al cazurilor a fost la fel de adecvat
in prezicerea mortalitatii pe termen mediu, indiferent de tipul protezei (p = 0,11). Un
numadr mic de ordine al cazului a fost asociat cu o rata crescuta a complicatiilor cardiace
si vasculare majore conform VARC-3 (OR 0,98; 95% CI: 0,96-0,99; p = 0,03), in grupul
cu dispozitive BE si cu o rata crescuta a regurgitarii aortice post-TAVI de grad = II (OR
0,98; 95% CI: 0,97-0,99; p = 0,03), in grupul cu dispozitive AE.

Concluzii: In cazul procedurilor TAVI transfemurale, numarul secvential al cazurilor a
influentat mortalitatea pe termen mediu, independent de tipul protezei, insa curba de
invatare a fost mai lunga in cazul dispozitivelor AE.

Studiul 3. Schimbari precoce in functia cognitiva si in calitatea vietii
pacientilor dupa inlocuirea transcateter, prin abord transfemural, a
valvei aortice

Obiective: Stenoza aortica stransa se asociaza cu prezenta deficitului cognitiv. Studiul
nostru a evaluat modificarile precoce ale functiei cognitive si ale calitatii vietii la
pacientii cu SA stransa care au fost supusi inlocuirii transcateter a valvei aortice prin
abord transfemural.

Metode: Functia cognitiva si calitatea vietii pacientilor cu SA stransa simptomatica, care
au beneficiat de TAVI transfemural, au fost evaluate utilizAind formularul Montreal
Cognitive Assessment (MoCA) si, respectiv, chestionarul EQ-5D-3L. Testele au fost
efectuate la momentul internarii si la 48-72 de ore dupa TAVI.

Rezultate: Cohorta a inclus 37 de pacienti, cu o varsta medie de 78 de ani. O ameliorare
a functiei cognitive a fost observata la 72,9% dintre pacienti. Un scor MoCA mai mare la
momentul initial a fost corelat cu un rezultat functional mai bun dupa TAVI (r = 0,49; p
= 0,02). Pacientii care au prezentat o crestere precoce a scorului MoCA dupa procedura
aveau o arie valvulara aortica initiala mai mica, comparativ cu cei fara ameliorare
cognitiva (0,5 + 0,2 vs. 0,7 + 0,1 cm?; p = 0,02). Aria valvulara aortica initiala a fost
asociati cu o crestere a scorului MoCA la o valoare prag optima < 0,65 cm? (AUC 0,739;
p = 0,005). S-a observat o crestere semnificativa a scorurilor mediane EQ-5D-3L intre
momentul initial si reevaluare (60 (51-70) vs. 73 (65-80) puncte; p < 0,001). Lipsa
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imbunatatirii starii functionale a fost asociatd cu o durata prelungita de spitalizare in
sectia de terapie intensiva (r = -0,46; p = 0,02).

Concluzii: La pacientii cu SA stransa simptomatica, o arie valvulara aorticd mai mica la
momentul initial a fost asociatd cu o ameliorare cognitivd precoce dupa TAVI
transfemural. Functia cognitiva initiala si durata spitalizarii in sectia de terapie intensiva
au influentat precoce rezultatele functionale postprocedurale.

CONCLUZII GENERALE

Chiar daca implantarea valvei aortice transcateter este o procedura complexa din
punct de vedere tehnic, care presupune o curba semnificativd de invatare, la acest
moment nu exista un consens cu privire la numarul minim de proceduri necesare unui
operator pentru a deveni independent in realizarea procedurii, nici ghiduri referitoare
la initierea unui program de TAVI, precum nici caracterizari detaliate ale factorilor care
influenteazi evolutia curbei de invitare. In acest context, intr-o populatie de pacienti cu
stenoza aorticd stransa, cu un risc chirurgical intermediar, beneficiari de TAVI prin
abord transfemural, regurgitarea aortica paravalvulara postprocedurald de minim
gradul II a fost asociata cu mortalitatea de orice cauza pe termen mediu. Aceasta, alaturi
de varsta si de numarul de zile de spitalizare pe sectia de terapie intensiva, dupa
implantarea protezei, au fost predictori independenti ai mortalitatii de orice cauza pe
termen mediu. Prevalenta ambelor, atat a RA paravalvulare post-TAVI de minim grad ],
cat si a mortalitatii, a scazut dupa primele 60 de proceduri. Acest rezultat arata
importanta curbei de Invatare si impactul crescut pe care aceasta o are asupra
rezultatelor procedurale.

Avand In vedere mecanismele tehnice diferite de implantare intre cele doua tipuri
de valve transcateter existente, BE si AE, devine esentiala caracterizarea individuala,
pentru fiecare tip de proteza, a curbei de invatare. Teza de fatda a demonstrat ca, in TAVI
transfemural, volumul procedural a fost un factor determinant al mortalitatii de orice
cauza pe termen mediu, indiferent de tipul de proteza utilizata, Insa a identificat o curba
de Invatare mai lunga in cazul dispozitivelor AE, datorata in principal tehnicii mai
complexe de implantare pentru acest tip de proteze. Valoarea prag pentru care volumul
procedural a fost un predictor independent al mortalitatii a fost de < 85 proceduri
pentru grupul AE, in comparatie cu o valoare prag de < 58 proceduri, in grupul BE.
Totodata, volumul procedural a fost identificat ca fiind un predictor al aparitiei
complicatiilor vasculare si cardiace majore, definite conform criteriilor VARC-3, pentru
dispozitivele BE, in timp ce, in cazul valvelor AE, acesta a fost un predictor al aparitiei
RA paravalvulare = gradul IL

Impactul pe care procedura de protezare valvulara il are asupra pacientului cu SA
trebuie analizat si Tn afara rezultatelor cardiovasculare. Teza de fatda a analizat
modificdrile precoce post-TAVI in calitatea vietii si in functia cognitiva a pacientului cu
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SA stransa. S-a demonstrat o imbunatatire semnificativa a calitatii vietii pacientilor,
evaluatd prin administrarea formularului EQ-5D-3L, la doar cateva zile dupa procedura.
S-a observat, de asemenea, cad o arie mai mica a valvei aortice la momentul initial a fost
asociata cu o Imbunatatire cognitiva precoce dupa TAVI transfemural, evaluata prin
chestionarul MoCA. Un scor MoCA mai ridicat la momentul initial a fost corelat cu un
rezultat functional mai bun dupa TAVI, insa o duratd mai lunga de spitalizare in sectia
de terapie intensiva a fost asociata cu absenta imbunatatirii statusului functional. Aceste
rezultate aratd importanta pe care statusul functional 1l are in gestionarea pacientului
cu patologie valvulara cardiaca si sugereaza ca strategiile terapeutice trebuie sa fie
adaptate nevoilor individuale ale fiecarui pacient.

ORIGINALITATEA SI CONTRIBUTIILE INOVATIVE ALE
CERCETARII DOCTORALE

Privita ca un tot unitar, aceasta teza a evaluat impactul procedurii de protezare
percutana transcateter, prin abord transfemural, asupra pacientului cu stenoza aortica,
atat In ceea ce priveste rezultatele cardiovasculare, cat si implicatiile extracardiace ale
interventiei.

Cele trei studii care alcatuiesc teza de fata au adus cateva elemente inovative, atat
individual, cat si privite ca un tot unitar.

Am analizat, pentru prima data in literaturd, diferentele dintre curbele de
invatare in TAVI transfemural, in functie de tipul de dispozitiv transcateter folosit, BE
sau AE, si am demonstrat ca durata curbei de Invatare este mai lunga in cazul
dispozitivelor AE, precum si ca un volum procedural redus este un predictor al
mortalitatdtii pe termen mediu indiferent de designul protezei utilizate. Am aratat, de
asemenea, cd volumul procedural este, In cazul valvelor BE, un predictor al
complicatiilor vasculare si cardiace majore, iar in cazul celor AE, un predictor al aparitiei
regurgitarii aortice paravalvulare de severitate cel putin moderata. Rezultatele noastre
evidentiaza ca designul dispozitivului utilizat este un determinant important al
rezultatelor clinice n timpul curbei de invatare in TAVI transfemural, iar prin aceste
concluzii, teza de fata creste gradul de constientizare asupra necesitatii unor sesiuni de
pregatire, sub supravegherea unor operatori experimentati, de durata mai lunga in cazul
protezelor auto-expandabile.

Datele noastre aduc, din cate stim, primele dovezi privind faptul ca, intr-un grup
de pacienti cu SA stransa beneficiari de TAVI transfemural, regurgitarea aortica
paravalvulara postprocedurala = gradul 11 este asociata cu mortalitatea de orice cauza
pe termen mediu si ca prevalenta ambelor scade dupa primele 60 de cazuri. Avand in
vedere acest efect demonstrat al curbei de invatare privind incidenta RA paravalvulare
si asocierea acesteia cu mortalitatea pe termen mediu, teza arata importanta sporita cu
care centrele cu experientd ar trebui sa ofere indurmare specifica noilor echipe de TAV],



12 Mihnea Istrate

pentru a reduce riscul aparitiei de leak-uri paravalvulare semnificative si pentru a
ameliora ratele mortalitatii.

Am demonstrat, de asemenea, ca evaluarea calitatii vietii si a functiei cognitive
sunt esentiale In managementul pacientului cu SA stransa candidat la TAVI si ca este
necesara o Intelegere mai profunda a impactului pe care evolutia profilului cognitiv si a
nivelului calitatii vietii 1l au asupra acestei categorii speciale de pacienti, diagnosticati
cu SA stransi simptomatici. In cel de-al treilea studiu al tezei, am reusit si evaluim
schimbarile in statusul cognitiv si functional al acestor pacienti in primele zile dupa
protezarea aorticd, mai devreme decat au facut-o alte cercetari in acest domeniu.

Privite in ansamblu, cele trei studii ale tezei evidentiaza aspecte esentiale pentru
optimizarea procedurii de TAVI transfemural. In primul rand, subliniazi necesitatea
monitorizarii riguroase a rezultatelor clinice, ca element central in evaluarea si
imbunatatirea continua a performantei. De asemenea, evidentiaza importanta
supravegherii atente a pacientilor, atat inainte, cat si dupa interventie pentru asigurarea
unei conduite terapeutice individualizate si eficiente. In plus, studiile sustin rolul central
al registrelor dedicate pacientilor tratati prin TAVI. Acestea contribuie la identificarea
timpurie a rezultatelor nedorite si permit aplicarea rapidd a misurilor corective. In
acelasi timp, ajuta la reducerea impactului negativ asupra calitatii vietii pacientului.
Impreuns, aceste elemente sustin dezvoltarea unei practici clinice mai sigure si mai
eficiente In tratamentul percutan al stenozei aortice.

Procesul de perfectionare in TAVI transfemural continua si dupa finalizarea
oricarei forme de pregatire si se Intinde, cel mai probabil, pe Intreaga durata a carierei
unui operator TAVI. Astfel, crearea unor registre dedicate pentru urmarirea pe termen
lung a pacientilor trebuie sa devina o parte integranta a standardului terapeutic de aur
al acestora.

Ca parte a acestei teze doctorale, s-a reusit punerea bazelor registrului local de
TAVI, al carui scop este sa Inroleze toti pacientii beneficiari de TAVI prin abord
transfemural, sa ii urmareasca pe termen lung si sa contibuie la ameliorarea rezultatelor
clinice ale acestora, ducand, in timp, la o selectie mai atenta a pacientilor, la o planificare
mai informatd a procedurii si la facilitarea alegerii valvei potrivite pentru pacientul
potrivit.
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INTRODUCTION

The present thesis is the result of scientific research conducted within the
Department of Cardiology at the “Niculae Stancioiu” Heart Institute from Cluj-Napoca,
as part of its efforts to optimize the pathway of patients with valvular heart disease, in
order to alleviate, as much as possible, the burden this diagnosis imposes on both the
duration and the quality of life of these patients.

As the number of transcatheter aortic valve implantation (TAVI) procedures
continues to rise, along with the expansion of implantation centers and the introduction
of newer generations of transcatheter valves, there is an increasing need for a deeper
understanding of the patient journey. This can be achieved through systematic
monitoring within a dedicated TAVI registry.

To our knowledge, this thesis is among the first to analyze the differences
between learning curves in transfemoral TAVI based on the type of transcatheter device
used: balloon-expandable or self-expandable. The definition and analysis of the learning
curve concept are based on the standardized monitoring of TAVI procedures within a
registry, which enables the identification of outcomes and technical differences related
to each type of transcatheter device. Specifically, the thesis compares short- and mid-
term clinical outcomes according to the type of prosthesis used in transfemoral TAVI
procedures performed during the learning curve of the implanting center. It also
evaluates the role of paravalvular aortic regurgitation on mid-term mortality in relation
to the learning curve, in a population of patients with symptomatic severe aortic stenosis
treated with transcatheter valve replacement. The final analysed aspect, though no less
important, is the impact of transcatheter valve implantation on quality of life and
cognitive function in patients with aortic valve stenosis. These elements are essential in
the management of this special patient population, often characterized by multiple
comorbidities or increased frailty, for whom maintaining independence in daily
activities may sometimes be as important as prolonging life expectancy.

A consensus on the duration and characteristics of the learning curve could
contribute to defining competency standards required for the accreditation of new
institutions and operators, which may support improved patient selection and help
optimize the choice between different types of devices. At the same time, evaluating
cognitive function and quality of life before and after TAVI could support a more
personalized approach to care, allowing therapeutic decisions to be better tailored to
each individual's specific needs.

The use of clinical registries is essential for improving care quality and planning
effective healthcare interventions. By establishing a TAVI registry and tracking patients
over the long term through regularly collected data, this thesis supports a better
understanding of patient progress and helps assess the effectiveness of treatment
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strategies. It also enables early detection of potential complications, leading to more
timely adjustments in therapy and improved clinical results.

CURRENT STATE OF KNOWLEDGE

Aortic stenosis (AS) is the most common valvular disease in developed countries,
requiring either surgical or percutaneous treatment. Its incidence is rising significantly
due to an aging population.

Transcatheter aortic valve implantation has radically changed the therapeutic
strategy for patients with aortic stenosis. Although the procedure was initially
introduced as an alternative to conventional open-heart intervention for patients at high
or very high surgical risk, it has now proven to be equivalent to surgical treatment in
terms of outcomes across all patient categories, regardless of their surgical risk. Despite
numerous studies that have played a key role in establishing TAVI as the gold-standard
therapy for various patient groups, there are still no clearly defined criteria to optimize
the selection of TAVI candidates or, perhaps most importantly, to guide clinicians and
TAVI operators in choosing the most appropriate device for the right patient.

Analyzing data from clinical registries enables an objective characterization of
the learning curve associated with therapeutic procedures. This provides essential
insights into the number of procedures required to overcome the negative effects of the
learning curve and to reach a competency threshold. Additionally, registry analysis
allows identification of the minimum procedural volume necessary to maintain team
performance over time. The utilization of data extracted from real-world practice
contributes significantly to the improvement of clinical outcomes.

PERSONAL CONTRIBUTIONS

1st study: The effect of the learning curve on paravalvular aortic
regurgitation and mid-term mortality in transfemoral transcatheter
aortic valve implantation

Objectives: Paravalvular aortic regurgitation is an important independent mortality
predictor in transcatheter aortic valve implantation. Our study evaluated the association
between paravalvular aortic regurgitation and mid-term mortality in relation with the
learning curve, in patients with severe aortic stenosis who underwent transfemoral
TAVI in the first 3 years since the establishment of the program.

Methods: Patients with severe aortic stenosis who underwent transfemoral TAVI
between 2017 and 2020 were included in the analysis. Paravalvular aortic regurgitation
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was assessed by transthoracic echocardiography at 48 hours after the procedure. All-
cause mortality was evaluated after 30 days and at mid-term follow-up.

Results: Paravalvular aortic regurgitation > grade II was associated with mid-term all-
cause mortality (OR4.4; 95%CI 1.82-11.55; p<0.001), their prevalence declining after
the first 60 cases. Baseline characteristics did not significantly differ in the first 60
patients from the rest of the cohort. Male sex (p=0.006), advanced age (p=0.04),
coronary artery disease (p = 0.003), or elevated STS Score (p = 0.02) influenced mid-
term survival. When adjusting for the presence of these factors, only age (OR 1.1; 95%CI
1.0-1.2), paravalvular aortic regurgitation > grade II (OR 3.9; 95%CI 1.3-12.9), and the
number of days spent in the intensive care unit (OR 1.4; 95%CI 1.1-1.8) were
independent predictors of mid-term all-cause mortality.

Conclusions: In a group of patients with severe aortic stenosis who underwent
transfemoral TAVI in the first 3 years since the establishment of the program,
paravalvular aortic regurgitation = grade II was associated with mid-term mortality,
both declining after the first 60 cases.

2nd study. The influence of the learning curve on clinical outcomes
in balloon-expandable versus self-expandable transfemoral
transcatheter aortic valve implantation

Objectives: Balloon-expandable (BE) and self-expandable (SE) prostheses are the main
types of devices currently used in transcatheter aortic valve implantation. Despite the
different designs, clinical practice guidelines do not make any specific recommendation
on the selection of one device over the other. Most operators are trained in using both
BE and SE prostheses, but operator experience with each of the two designs might
influence patient outcomes. The aim of this study was to compare the immediate and
mid-term clinical outcomes during the learning curve in BE versus SE TAVL

Methods: The transfemoral TAVI procedures performed in a single center between July
2017 and March 2021 were grouped according to the type of implanted prosthesis. The
procedures in each group were ordered according to the case sequence number. For
each patient, a minimum follow-up time of 12 months was required for inclusion in the
analysis. The outcomes of the BE TAVI procedures were compared with the outcomes of
the SE TAVI procedures. Clinical endpoints were defined according to the Valve
Academic Research Consortium 3 (VARC-3).

Results: The median follow-up time was 28 months. Each device group included 128
patients. In the BE group, case sequence number predicted mid-term all-cause mortality
at an optimal cutoff value < 58 procedures (AUC 0.730; 95% CI: 0.644-0.805; p < 0.001),
while in the SE group, the cutoff value was < 85 procedures (AUC 0.625; 95% CI: 0.535-
0.710; p=0.04). A direct comparison of the AUC showed that case sequence number was
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equally adequate in predicting midterm mortality, irrespective of prosthesis type (p =
0.11). A low case sequence number was associated with an increased rate of VARC-3
major cardiac and vascular complications (OR 0.98 95% CI: 0.96-0.99; p = 0.03) in the
BE device group, and with an increased rate of post-TAVI aortic regurgitation = grade II
(OR 0.98; 95% CI: 0.97-0.99; p = 0.03) in the SE device group.

Conclusions: In transfemoral TAVI, case sequence number influenced mid-term
mortality irrespective of prosthesis type, but the learning curve was longer in the case
of SE devices.

3rd study. Early cognitive and quality of life changes after
transfemoral transcatheter aortic valve implantation

Objectives: Cognitive impairment has been associated with the presence of severe aortic
stenosis. Our study evaluated the early changes in cognitive function and quality of life
in patients with severe AS who underwent transfemoral transcatheter aortic valve
implantation.

Methods: The cognitive function and quality of life of patients with severe symptomatic
AS who underwent transfemoral TAVI were assessed with the Montreal Cognitive
Assessment (MoCA) and the EQ-5D-3L questionnaire, respectively. The tests were
performed at the time of admission and at 48 to 72h after TAVL

Results: The cohort included 37 patients with a mean age of 78 years. Cognitive
improvement was observed in 72.9% of patients. A higher MoCA score at baseline was
correlated with a better functional outcome after TAVI (r=0.49, p=0.02). Patients with
an early post-procedural increase in MoCA scores had a smaller aortic valve area at
baseline as compared to patients without cognitive improvement (0.5+0.2 vs. 0.7+0.1
cm2, p=0.02). The baseline aortic valve area was associated with an increase in MoCA
scores at an optimal cutoff value <0.65cm2 (AUC 0.739; p=0.005). A significant increase
in median EQ-5D-3L scores was observed between baseline and follow-up (60 (51 - 70)
vs. 73 (65 - 80) points, p<0.001). The lack of improvement in functional status was
associated with a prolonged stay in the Intensive Care Unit (ICU) (r=-0.46, p=0.02).

Conclusions: In patients with severe symptomatic AS, a smaller aortic valve area at
baseline was associated with an early cognitive improvement after transfemoral TAVI.
Baseline cognition and the length of stay in the ICU influenced the early functional
outcomes.
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GENERAL CONCLUSIONS

Although transcatheter aortic valve implantation is a technically complex
procedure with a significant learning curve, there is currently no consensus on the
minimum number of procedures required for an operator to be able to adequately
perform it. There are also no clinical guidelines for starting a TAVI program nor detailed
characterizations of the factors that influence the progression of the learning curve. In
this context, among a population of patients with severe aortic stenosis and
intermediate surgical risk who underwent transfemoral TAVI, postprocedural
paravalvular aortic regurgitation of at least grade Il was associated with mid-term all-
cause mortality. Along with age and the number of days spent in the intensive care unit
after valve implantation, it was an independent predictor of mid-term all-cause
mortality. The prevalence of both post-TAVI paravalvular regurgitation > grade II and
mortality decreased after the first 60 procedures. These findings highlight the
importance of the learning curve and the substantial impact it has on procedural
outcomes.

Given the different technical implantation mechanisms between the two types of
transcatheter valves, balloon expandable (BE) and self expandable (SE), it is essential to
characterize the learning curve separately for each valve type. This thesis demonstrated
that in transfemoral TAVI, procedural volume was a key factor influencing mid-term all-
cause mortality regardless of the valve type used. However, it identified a longer
learning curve for SE devices, mainly due to their more complex implantation technique.
The threshold value at which procedural volume became an independent predictor of
mortality was < 85 procedures for the SE group, compared to a threshold value of < 58
procedures for the BE group. Additionally, procedural volume was found to predict the
occurrence of major vascular and cardiac complications, as defined by the VARC-3
criteria, for BE devices, while for SE valves, it predicted the occurrence of paravalvular
aortic regurgitation of grade II or higher.

The impact of valve replacement procedures on patients with AS should be
considered beyond the cardiovascular outcomes. This thesis examined the early changes
in quality of life and cognitive function in patients with severe AS after transfemoral
TAVI. A significant improvement in quality of life, measured by the EQ-5D-3L
questionnaire, was observed just a few days after the procedure. It was also found that
a smaller aortic valve area at baseline was associated with early cognitive improvement
after TAVI, assessed by the MoCA test. A higher baseline MoCA score correlated with
better functional outcomes after TAVI, while a longer stay in the intensive care unit was
linked to a lack of functional improvement. These findings highlight the importance of
functional status in managing patients with valvular heart disease and suggest that
therapeutic strategies should be tailored to meet each patient’s individual needs.
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ORIGINALITY AND INNOVATIVE CONTRIBUTIONS OF THE
PhD RESEARCH

Taken as a whole, this thesis investigates the impact of transfemoral
transcatheter aortic valve implantation on patients with aortic stenosis, examining both
cardiovascular outcomes as well as the broader extracardiac effects of the procedure.

The three studies that comprise this thesis each bring forward several innovative
elements, both independently and collectively as an integrated body of research.

This thesis offers, for the first time to our knowledge, a comparative analysis of
the learning curves in transfemoral TAVI according to the type of transcatheter device
used, BE or SE. We found that the learning curve tends to be longer with SE devices and
that a lower procedural volume is an independent predictor of mid-term mortality
regardless of the prosthesis design. We also showed that procedural volume predicts
major vascular and cardiac complications in the BE group and the occurrence of at least
moderate paravalvular aortic regurgitation in the SE group. Our findings highlight that
the design of the transcatheter valve significantly influences clinical outcomes during
the learning curve in transfemoral TAVI. By presenting these results, this thesis
emphasizes the need for longer training periods under the supervision of experienced
operators, particularly when using self-expandable valves.

To the best of our knowledge, our data provide the first evidence that, in a cohort
of patients with severe AS undergoing transfemoral TAVI, postprocedural paravalvular
aortic regurgitation of grade 11 or higher is associated with mid-term all-cause mortality,
and that the prevalence of both decreases after the first 60 cases. Given the
demonstrated impact of the learning curve on the incidence of paravalvular
regurgitation and its association with mid-term mortality, this thesis highlights the
crucial importance of experienced centers providing targeted guidance to new TAVI
teams, in order to reduce the risk of significant paravalvular leaks and improve mortality
outcomes.

We also demonstrated that the assessment of quality of life and cognitive function
is essential in the management of patients with severe AS undergoing TAV], and that a
deeper understanding is needed regarding how changes in cognitive profile and quality
of life affect this particular group of patients diagnosed with symptomatic severe AS. In
the third study of this thesis, we were able to evaluate changes in cognitive and
functional status within the first few days after aortic valve replacement, earlier than
reported in previous studies in this field.

Taken as a whole, the three studies included in this thesis highlight key aspects
for optimizing the transfemoral TAVI procedure. First, they emphasize the need for
rigorous monitoring of clinical outcomes as a central component in evaluating and
continuously improving performance. They also underscore the importance of close
supervision both before and after the procedure to ensure a personalized and effective
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therapeutic approach. In addition, the studies support the critical role of dedicated TAVI
registries. These facilitate early identification of adverse outcomes and enable the
prompt implementation of corrective measures. At the same time, they help reduce the
negative impact on quality of life. Collectively, these elements support the development
of a safer and more effective clinical practice in the percutaneous treatment of aortic
stenosis.

The process of refining transfemoral TAVI skills continues even after the
completion of any formal training and likely extends throughout the entire career of a
TAVI operator. Therefore, the creation of dedicated registries for the long-term follow-
up should become an integral part of the therapeutic gold standard for these patients.

As part of this doctoral thesis, the foundation was laid for the local TAVI registry,
aimed at enrolling all patients undergoing transfemoral TAVI, ensuring their long-term
follow-up, and contributing to the improvement of their clinical outcomes. Over time,
this initiative is expected to support more careful patient selection, better-informed
procedural planning, and improved decision-making in choosing the right valve for the
right patient.



