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ABSTRACT

INTRODUCTION

Advancing medical science, this thesis explores an original and
innovative topic with the potential to redefine current guidelines by providing
optimized diagnostic and follow-up methods, as well as an alternative
cardiac device approach to conventional cardiac resynchronization therapy
(CRT).

It presents novel insights into diastolic dyssynchrony assessment
and identifies new predictors of CRT response by introducing two novel
echocardiographic parameters, measure before and after resynchronization
therapy. It focuses on a selective CRT population with preserved
atrioventricular conduction undergoing an alternative fusion pacing
approach using right atrium/left ventricular (RA/LV) dual-chamber devices,
preventing RV pacing-induced asynchrony.

The thesis is structured into two main sections: a general and a
special part.

The general part presents an overview of existing data from
specialized literature about cardiac resynchronization therapy and its role in
heart failure management. It discusses the acute and long-term effects of
CRT on left ventricular reverse remodeling, various CRT modalities,
including conventional biventricular pacing and fusion pacing approaches,
methods for evaluating CRT response, and strategies to enhance its
efficacy. It reviews cardiac dyssynchrony—focusing on patterns,
hemodynamic effects, and biomolecular heterogeneity—highlights the
important role of echocardiographic ventricular asynchrony assessment
during CRT follow-up, and presents various techniques employed for
evaluation.

The special part aims to identify new predictors of CRT response and
to assess the outcome of left ventricular diastolic dyssynchrony in a fusion

pacing patient group.



GENERAL PART

Throughout the last several decades, the field of cardiac pacing care
has witnessed remarkable advancements, especially in the domain of
cardiac resynchronization therapy. This innovative therapeutic strategy,
when combined with optimal medical therapy, has been a cornerstone in
heart failure management, revolutionizing patient outcomes.

Cardiac dyssynchrony, a consequence of electromechanical
disturbances, signifies a unique heart failure phenotype. It is associated with
inefficient myocardial shortening, aggravates LV hemodynamics, increases
the risk of adverse cardiac events, and worsens the patient’s prognosis.

Left ventricular dyssynchrony has been identified as a sensitive
marker of myocardial dysfunction and an independent predictor of CRT
response.

As an established therapeutic strategy, conventional CRT with
biventricular pacing (BIV) remains the standard approach for reducing
ventricular dyssynchrony in advanced heart failure (HF) patients with
complete left bundle branch block (LBBB).

In LBBB, the rapid intrinsic conduction in the left ventricle is impaired,
with initial electrical activation occurring in the right anterior septal region via
an intact right bundle, followed by slow propagation through intramyocardial
conduction to the left basal posterolateral region. LBBB is the most prevalent
type of conduction disturbance, which is followed by non-specific
intraventricular conduction latencies and right bundle branch block.

Patients with QRS widths exceeding 120 ms and/or left bundle
branch block patterns face a 15% higher mortality risk compared to their
counterparts.

However, despite its widespread success, conventional biventricular
CRT has its limitations, and approximately 30% of patients are classified as
non-responders

By bypassing the specialized conduction system, it provides non-
physiological resynchronization with iatrogenic asynchrony due to right

ventricular (RV) pacing.



RV pacing, known for its deleterious effects on acute hemodynamics
and ventricular remodeling, results in both electrical and mechanical
dyssynchrony and increases the risk of various cardiovascular
complications, including LV systolic dysfunction, mitral regurgitation, and
atrial fibrillation. Therefore, it should be avoided in patients with normal
atrioventricular conduction and sinus rhythm. Nevertheless, CRT response
is not related to RV lead position.

An established alternative to classical triple CRT is LV-only pacing,
which offers fewer complications and greater cost-effectiveness. With LV-
only pacing, impulses are generated within the right branch from multiple
locations across the Purkinje network leading to multisite activation, thus
preserving RV activation synchrony and achieving fusion of the intrinsic and
LV stimulation wavefronts.

Despite non-inferiority to BIV pacing, LV-only pacing is not widely
used in clinical practice. Moreover, there is a significant lack of real-world
data regarding LV fusion pacing without an RV lead. The primary critique of
not utilizing an RV lead could derive from the potential variability of AV
conduction. However, this variability would impact the percentage of LV
depolarization through the LV lead in a similar way, regardless of the
presence of an RV lead.

Withal, in carefully selected CRT-P population, a new trend for LV
fusion pacing could be a bicameral DDD RA/LV system, which can mitigate
right-ventricular pacing-induced asynchrony often associated with
biventricular pacing.

For CRT candidates with inaccessible target veins, alternative
conduction system pacing methods, such as His bundle pacing or left bundle
branch pacing should be considered. As another option, leadless
endocardial LV pacing presents itself as a promising technique for delivering
CRT.

These emerging techniques challenge conventional BIV pacing,
providing new strategies for managing dyssynchronous heart failure.

Moreover, investigating LV dyssynchrony during diastole could serve
as a valuable tool for assessing and predicting CRT response, enhancing

patient selection.



SPECIAL PART

Unlike previous studies focusing on heart asynchrony during the
ejection phase, this research emphasized the heart failure phenotype
associated with left ventricular diastolic dyssynchrony.

The aim of the study was to assess the outcomes of LV diastolic
dyssynchrony in HFrEF patients undergoing LV-only fusion pacing CRT
without right ventricular lead.

MATERIAL AND METHOD

The study was designed as a single-center, observational,
prospective analysis. Data were collected from a cohort of heart failure
patients with an indication for CRT-P who underwent RA/LV CIED
implantation.

Briefly, the inclusion criteria were: HFrEF NYHA class IlI-IV, despite
optimal pharmacological treatment for at least three months prior to CRT,
QRS complex duration greater than or equal to 130 ms, left bundle branch
block pattern, preserved atrioventricular conduction. The exclusion criteria
were represented by: acute coronary syndrome or history of coronary artery
disease, primary cardiomyopathy such as hypertrophic cardiomyopathy or
stress cardiomyopathy (Takotsubo), secondary cardiomyopathies (e.g.,
sarcoidosis, amyloidosis, toxicity induced), permanent atrial fibrillation,
severe comorbidities (e.g., renal, lung or liver failure, cerebral insufficiency,
orterminal cancer) or noncardiac health conditions that limit physical activity
(neuromuscular disorders, orthopedic conditions). Patients with CRT-D
indication in primary or secondary prevention were also excluded.

To evaluate diastolic dyssynchrony, we utilized offline Q-Analysis
function with TDI-derived measurements to analyse diastolic myocardial
velocities. We performed a timing measurement of the simultaneity of E" and
A" waves at the basal septal and lateral walls in a four-chamber view. We
introduced two novel parameters: E" Time (E"T) and A"Time (A"T), defined
as the time difference between the septal and lateral wall E" and A" peaks.
Quantitative time-domain measurements of these parameters, outside the

ejection phase, were performed before and after CRT.
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To maintain constant fusion and enhance CRT outcomes,
transthoracic echocardiography, 12-lead ECG pacing on/off, exercise tests,
device programming, and medication adjustments were performed at each
6-month follow-up.

CRT response was evaluated using three important criteria:

o Clinical measures - denoted as improvement in NYHA functional
class and quality of life, ET duration and workload.

e Echocardiographic indicators of LV reverse remodeling - defined as
> 5% increase in LVEF, 15% decrease in LVESV/LVEDV and
decreased mitral regurgitation.

e Qutcomes measures - represented by a reduction in HF related
hospitalizations, morbidity, and all-cause mortality.

Three groups of patients were identified during the study: super-
responders, responders and non-responders. Super-responders (SR) were
defined as those with a = 30% improvement in LVESV/LVEDV, an increase
in diastolic filling time of > 50% and a shorter E"T/A"T. Responders (R) were
those with a > 5% increase in LVEF and a 15% decrease in LVESV/LVEDV.
The non-responder (NR) group was characterized by a reduction in
LVESV/LVEDV of < 15% and larger E"T/A"T.

RESULTS

The final true RA/LV CRT-P group consisted of 62 patients, with an
average follow-up of 45 + 19 months.

All patients met the Strauss LBBB criteria, and the baseline ECG
data showed an average QRS interval of 164 + 18 ms and a QRS axis of -
23 (£37) degrees. The CIEDs were programmed at a rest rate of 60 b/min
and a maximum tracking rate (MTR) of 130 b/min.

The LV lead position was posterior in 8 patients (13%), postero-
lateral in 24 patients (38%), lateral in 20 patients (32%) and anterolateral in
7 patients (11%). Epicardial leads were needed in 3 patients (6%).

More than 75% of the patients had maximum pharmacological
treatment at admission (maximum titration tolerated according to clinical and

paraclinical variables).



After 6 months of treatment, among the 62 patients, 34% were
classified as super-responders, 61% as responders and 5% as non-
responders.

A significant reduction in E"T and A"T post-implantation was
observed in most super-responders and responders, suggesting the
potential of time-domain quantitative measurements to predict the LV
functional recovery. Furthermore, an extended diastolic filling time was
associated with improved diastolic synchronization, leading to a reduction in
E"T and A"T.

Along with LV reverse remodeling, reverse left atrial remodeling,
correlated with its volume and surface, was observed in both super-
responders and responders. However, responders experienced the greatest
benefits in terms of left atrial reverse remodeling, with diastolic dysfunction
profile improvement in 65% of R, reaching significant statistical importance
in the E/E' ratio (E/E' 21 £ 9 vs. 14 £ 4; p < 0.0001).

To maintain constant fusion pacing and improve CRT response
exercise testing (ET) was performed. The analysis of the ET—heart rate
curve was streamlined by introducing the Heart Rate Recovery Index
(HRRI), defined as the ratio of acceleration time to deceleration time.

Both super-responders and responders exhibited a significantly
shorter deceleration time and higher HRRI values, findings that correlated
with improvements in dyssynchrony parameters. Notably, in SR, E"T
significantly decreased from 90 £ 20 ms to 25 £ 10 ms.

The non-responder group demonstrated a longer deceleration time
and a lower HRRI, which was associated with larger baseline E"T and A"T
values that remained consistent before and after fusion pacing.

At the end of the follow-up, NYHA class improvement was noted in
87% of patients: 89% in NYHA Il (versus 10% at baseline) and 8% in NYHA
Il (versus 76% at baseline). The pulmonary artery systolic pressure
significantly improved in all patients. Severe mitral regurgitation (MR) was
exclusively present among non-responders, while 20% of patients had
moderate MR (8% SR and 12% R).

Recurrent acute decompensated heart failure admissions were

noted in all NR patients, with a median rehospitalization rate of 3 per year.
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In contrast, only six patients (10%) in the responder and super-
responder groups required hospitalization.

Death occurred in 3 pts (2%) with type Il diastolic dysfunction,
severe left atrial volume, and larger E"T/A’T (E”T > 85 msec A’T > 30 msec),

due to refractory HF associated with pulmonary sepsis.

DISCUSSIONS

Cardiac mechanical efficiency requires synchronous wall motion in
the same phase of the cardiac cycle, and the longer the period of
asynchronous contraction and relaxation, the greater the net mechanical
impairment. Most studies performed to identify CRT responders are focused
on the analysis of parameters that reflect LV asynchrony during systole.

Employing deformation imaging for the assessment of
intraventricular dyssynchrony enables the anticipation of subsequent
reverse remodeling. Two-dimensional strain imaging by speckle tracking
and TDI-derived strain has proved to be useful tools in identifying
mechanical delay. Several TDI parameters have been proposed, generally
using the time difference to the peak of sustained systolic velocity. This
method may also provide insights into diastolic ventricular function.

Advancing these findings, the current research emphasizes the
significance of diastolic asynchrony assessment and introduce two novel
diastolic parameters, E"T and A"T, defined as the time intervals between E"
(respectively, A") septal and lateral wall peaks, which were measured both
before and after cardiac resynchronization therapy.

However, despite significant progress in therapeutic strategies and
follow-up care, approximately 30% of patients remain non-responders to
CRT. The non-responder group demonstrated type |1l diastolic dysfunction,
elevated left ventricular filling pressure, severe left atrial enlargement, and
prolonged E" and A" times, which persisted before and after CRT.

Although the end point of the study was not a clinical one in terms of
mortality or heart failure hospitalizations, we succeeded in demonstrating
that E"T and A"T have powerful implications for predicting CRT response.
These findings highlight the importance of assessing LV diastolic

dyssynchrony in predicting responsiveness to LV-only fusion pacing CRT.
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CONCLUSIONS

This research identifies cut-off values for novel diastolic
dyssynchrony parameters as predictors of favourable outcomes in LV-only
fusion pacing CRT. Integrating these parameters into CRT follow-up may
enhance cardiac device optimization and refine heart failure treatment
strategies. Future prospective randomized trials are needed to further
validate the long-term benefits of this integrated follow-up approach,

contributing to the ongoing advancement of CRT management.
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REZUMAT

INTRODUCERE

Aceasta teza fisi propune avansarea strategiilor terapeutice in
insuficienta cardiaca, abordand un subiect original si inovator, cu potentialul
de a redefini ghidurile actuale, furnizand metode optimizate de diagnostic si
monitorizare, precum si o alternativa avansata la dispozitivele cardiace
utilizate in mod conventional pentru terapia de resincronizare cardiaca
(CRT).

Sunt prezentate perspective noi de evaluare a disincroniei diastolice,
prin introducerea a doi parametri ecocardiografici, masurati inainte si dupa
terapia de resincronizare. De asemenea, studiul se concentreaza asupra
unei populatii selective de pacienti care beneficiazd de o abordare
alternativa de stimulare cu fuziune, utilizdnd dispozitive bicamerale atriu
drept/ventricul stdng (AD/VS), prevenind astfel asincronia indusa de
stimularea ventriculului drept.

Teza este structurata in doua sectiuni principale: o parte generala si
o parte speciala.

Partea generala prezinta o sinteza a datelor existente din literatura
de specialitate privind terapia de resincronizare cardiaca sirolul acesteia in
managementul insuficientei cardiace. Sunt analizate efectele acute si pe
termen lung ale CRT asupra revers-remodelarii ventriculului stang, diferitele
modalitdti de aplicare a terapiei de resincronizare cardiaca — inclusiv
stimularea biventriculara conventionala si abordarile prin stimulare cu
fuziune —, metodele de evaluare a raspunsului la CRT si strategiile de
optimizare a eficacitatii acesteia. De asemenea, sunt revizuite aspectele
legate de disincronia cardiaca, subliniind rolul esential al evaluarii
ecocardiografice a disincroniei diastolice ventriculare Tn monitorizarea post-
CRT si sunt prezentate diverse tehnici utilizate Tn acest scop.

Partea speciala isi propune sa identifice noi factori predictivi ai
raspunsului la terapia de resincronizare cardiaca si sa evalueze impactul
disincroniei diastolice ventriculare stangi intr-un grup de pacienti tratati prin

stimulare univentriculara stanga cu fuziune.



PARTEA GENERALA

Terapia de resincronizare cardiaca a Tinregistrat progrese
semnificative in ultimele decenii, in special in ceea ce priveste dezvoltarea
dispozitivelor intracardiace implantabile. Aceasta strategie terapeutica
interventionala, asociata cu tratamentul medicamentos optim, reprezinta o
componenta fundamentala in managementul insuficientei cardiace.

Disincronia cardiaca, rezultat al perturbarilor electromecanice,
constituie un fenotip distinct al insuficientei cardiace, avand un impact
negativ asupra performantei cardiace. Aceasta determina alterarea
hemodinamicii ventriculului stdng cu cresterea riscului de evenimente
cardiovasculare adverse si agravarea prognosticului pacientilor.

De asemenea, disincronia ventriculului stang este considerata un
marker sensibil al disfunctiei miocardice si un predictor independent al
raspunsului la CRT.

Terapia de resincronizare cardiaca conventionala (stimulare
biventriculara - BIV) reprezinta strategia terapeutica standard pentru
corectarea disincroniei ventriculare la pacientii cu insuficienta cardiaca
avansata si bloc major de ramura stanga.

n blocul de ramura stanga, conducerea rapida in ventriculul stang
este afectata. Initial, activarea electrica are loc in regiunea anterioara
septala dreapta prin intermediul ramurii drepte intacte, urmata de o
propagare lenta a impulsului electric prin miocard catre regiunea bazala
posterolaterala a ventriculului stang. Pacientii cu durata a complexului QRS
mai mare de 120 ms si/sau cu bloc de ramurd stdnga au un risc de
mortalitate cu 15% mai ridicat.

Cu toate acestea, terapia de resincronizare cardiaca clasica (BIV)
prezintd anumite limitari, iar aproximativ 30% dintre pacienti sunt clasificati
ca non-responderi. Prin bypassarea sistemului specializat de conducere,
aceasta tehnica induce o resincronizare non-fiziologica, asociata cu o
asincronie iatrogena secundara stimularii ventriculului drept.

Stimularea ventriculului drept (VD), recunoscuta pentru impactul sau
negativ asupra hemodinamicii si remodelarii ventriculare, induce disincronie
electromecanica, favorizand astfel aparitia complicatiilor cardiovasculare,

cum ar fi disfunctia sistolicd a ventriculului stang, regurgitarea mitrala si



fibrilatia atriala. Astfel, utilizarea acestei strategii terapeutice ar trebui evitata
la pacientii cu conducere atrioventriculara normala si ritm sinusal.

O alternativa la terapia de resincronizare cardiaca cu stimulare
biventriculara este stimularea univentriculara stanga (LV-only), care ofera
un profil de sigurantad superior, cu mai putine complicatii si un raport cost-
eficacitate mai bun. Impulsurile electrice sunt generate in ramura dreapta
din multiple locatii ale retelei Purkinje, determindnd o activare multisite.
Acest mecanism permite obtinerea fuziunii dintre unda de activare intrinseca
si cea indusa prin stimularea ventriculului stang.

In ciuda non-inferioritatii dovedite fati de stimularea biventriculara,
stimularea univentriculara stanga fara sonda la nivelul ventriculului drept
este rar utilizata in practica clinica. Principala critica legata de absenta
sondei in VD provine din posibila variabilitatea a conducerii atrioventriculare.
Totusi, aceasta variabilitate influenteaza procentul de depolarizare a
ventriculului stang ntr-un mod similar, indiferent de prezenta unei sonde de
stimulare la nivelul ventriculului drept. Astfel, intr-o populatie atent
selectionata pentru CRT-P, o noua strategie de stimulare cu fuziune
univentriculara stanga ar putea fi reprezentata de utilizarea unui dispozitiv
de stimulare bicameral DDD atriu drept/ventricul stang (AD/VS). Aceasta
abordare poate preveni asincronia indusa de stimularea VD, frecvent
intalnita in cazul BIV.

In cazul pacientilor cu indicatie pentru CRT, dar care prezinta
dificultati tehnice de implant, se pot lua in considerare metode alternative de
stimulare a sistemului de conducere, precum stimularea hisiana sau
stimularea fasciculului stang. O altd modalitate CRT promitatoare o
constituie stimularea endocardica a ventriculului stang fara sonda.

Aceste tehnici inovatoare reconsidera utilizarea terapiei de
resincronizare cardiaca conventionala, oferind noi strategii terapeutice
pentru managementul insuficientei cardiace.

De asemenea, evaluarea disincroniei diastolice a ventriculului stang
ar putea fi considerata un criteriu esential in predictia raspunsului la CRT,

contribuind la optimizarea selectiei pacientilor.



PARTEA SPECIALA

Spre deosebire de studiile anterioare, care s-au concentrat asupra
analizei asincroniei cardiace in timpul fazei de ejectie, aceasta cercetare
evalueaza fenotipul insuficientei cardiace asociat cu disincronia diastolica a
ventriculului stang si rolul predictiv al acesteia in raspunsul la terapia de
resincronizare cardiaca.

Scopul studiului a fost de a analiza impactul disincroniei diastolice
ventriculare stangi asupra eficacitatii terapiei de resincronizare cardiaca la
pacientii cu insuficienta cardiaca cu fractie de ejectie scazuta (HFrEF), tratati
prin stimulare bicamerala cu fuziune la nivelul atriului drept si ventriculului

stang.

MATERIAL S| METODA

Designul studiului a fost prospectiv, observational, desfasurat intr-un
singur centru, datele fiind colectate de la pacienti cu insuficienta cardiaca cu
fractie de ejectie redusa cu indicatie pentru CRT-P.

Selectia pacientilor s-a realizat pe baza urmatoarelor criterii de
includere: insuficienta cardiaca cu fractie de ejectie redusa, clasa NYHA IlI-
IV, in ciuda unui tratament medicamentos optim timp de cel putin trei luni
inainte de CRT, durata a complexului QRS = 130 ms, bloc major de ramura
stanga si conducere atrioventriculara pastrata.

Criterile de excludere au inclus: sindrom coronarian acut sau
antecedente de boala coronariana, cardiomiopatii primare, cum ar fi
cardiomiopatia hipertrofica sau cardiomiopatia de stres (Takotsubo),
cardiomiopatii secundare (de exemplu: sarcoidoza cardiaca, amiloidoza
cardiaca, cea toxic indusa), fibrilatie atriala permanenta, comorbiditati
severe (insuficienta renala, pulmonara sau hepatica, insuficienta cerebrala,
cancer in stadiu terminal) sau afectiuni noncardiace care limiteaza
activitatea fizica (boli neuromusculare, afectiuni ortopedice). De asemenea,
au fost exclusi pacientii cu indicatie de CRT-D pentru preventie primara sau

secundara.



Pentru evaluarea disincroniei diastolice, s-a utilizat functia offline Q-
Analysis cu masuratori TDI derivate pentru analiza vitezelor miocardice
diastolice.

S-a efectuat o masurare temporala a simultaneitatii undelor E" si A"
la nivelul peretului septal si lateral al VS, in incidenta apicala patru camere.
Au fost introdusi doi parametri ecocardiografici: E" Time (E"T) si A" Time
(A"T), definiti ca diferenta de timp dintre varfurile undelor E" si A" de la nivelul
peretelui septal si lateral. Parametrii au fost masurati in afara fazei de
ejectie, Thainte si dupa CRT.

Pentru a mentine stimularea cu fuziune si a Tmbunatati rezultatele
terapiei de resincronizare cardiaca, la fiecare reevaluare efectuata la 6 luni
s-a realizat: ecocardiografie transtoracica, electrocardiograma cu stimulare
activata/dezactivata, test de efort, ajustari ale programarii dispozitivului
cardiac si optimizari ale medicatiei.

Raspunsul la terapia de resincronizare cardiaca a fost evaluat pe
baza a trei criterii:

o Criterii clinice — imbunatatirea clasei functionale NYHA, a calitatii
vietii si a tolerantei la efort.

o Criterii ecocardiografice — cresterea fractiei de ejectie a ventriculului
stdng cu peste 5%, reducerea cu peste 15% a volumului
telesistolic/telediastolic al ventriculului stang (LVESV/LVEDV) si
diminuarea regurgitarii mitrale.

o Criterii prognostice — reducerea spitalizarilor cauzate de insuficienta

cardiaca, a morbiditatii si a mortalitatii de orice cauza.

In cadrul studiului au fost identificati trei grupuri de pacienti: super-
responderi, responderi si non-responderi.

e Super-responderi (SR) au fost definiti acei pacienti care au prezentat
o imbunatatire de = 30% a LVESV/LVEDV, o crestere a timpului de
umplere diastolica de > 50% si E"T/A"T mai scurt.

e Responderi (R) au fost considerati pacientii cu o crestere de > 5% a
fractiei de ejectie a ventriculului stang (LVEF) si o reducere de 15%
a LVESV/LVEDV.

e Non-responderi (NR) s-au caracterizat printr-o reducere a
LVESV/LVEDV de < 15% si E"T/A"T prelungit.
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REZULTATE

Studiul a inclus un grup de 62 de pacienti, monitorizati pe o perioada
medie de 45 + 19 luni. Acestia au indeplinit criteriile Strauss pentru blocul
de ramura stanga, iar datele electrocardiografice initiale au indicat o durata
a complexului QRS de 164 + 18 ms si un ax QRS de -23 (+37) grade.

Implantarea sondei de VS s-a realizat la nivel posterior la 8 pacienti
(13%), posterolateral la 24 pacienti (38%), lateral la 20 pacienti (32%),
anterolateral la 7 pacienti (11%), iar epicardic a fost necesar la 3 pacienti
(6%). Post-implant dispozitivele cardiace (CIED) au fost programate la o
frecventa de repaus de 60 batai/minut si o rata maxima de urmarire (MTR-
maximum tracking rate) de 130 batai/minut.

Tratamentul medicamentos optim a fost administrat la internare la
peste 75% dintre pacienti, fiind ajustat pana la doza maxima tolerata
conform parametrilor clinici si paraclinici.

Dupa 6 luni de tratament, din lotul analizat, 34% au fost clasificati ca
super-responderi, 61% ca responderi si 5% ca non-responderi.

O reducere semnificativa a parametrilor de disincronie cardiaca
diastolica, E"T si A"T, a fost observata post-implant la majoritatea SR si R,
sugerand potentialul acestora de a prezice recuperarea functionald a
ventriculului stang. In plus, prelungirea timpului de umplere diastolica a fost
asociata cu Tmbunatatirea sincronismului diastolic, respectiv cu reducerea
E"T si A"T.

De asemenea, in randul SR si R, alaturi de revers-remodelarea
ventriculului stang, s-a observat si un proces de revers-remodelare la nivelul
atriului sténg, corelat cu volumul si suprafata acestuia. Efectele CRT asupra
atriului stdng au fost mai pronuntate in randul responderilor, fiind asociate
cu o imbunatatire semnificativa a disfunctiei diastolice si cu o reducere
statistic semnificativa a raportului E/E' (21 £ 9 vs. 14 £ 4; p < 0.0001).

in vederea mbunatatirii raspunsului la CRT prin mentinerea
stimularii cu fuziune, s-a efectuat periodic testul de efort. Analiza curbei
frecventei cardiace a fost optimizata prin introducerea parametrului HRRI
(Heart Rate Recovery Index), definit ca raportul dintre timpul de accelerare
si timpul de decelerare. Atat super-responderii, cat si responderii au
prezentat un timp de decelerare semnificativ mai scurt si valori HRRI mai

mari, rezultate corelate cu imbunatatirea parametrilor de disincronie. De

10



remarcat, la super-responderi, E"T a scazut semnificativde la 90 + 20 ms la
25+ 10 ms.

Grupul non-responderilor a prezentat un timp de decelerare mai lung
si un HRRI mai scazut, acestea fiind asociate cu valori initiale mai mari ale
E"T si A"T, care au ramas constante inainte si dupa stimularea cu fuziune.

La finalul perioadei de follow-up, s-a observat o imbunatatire a
clasei NYHA la 87% dintre pacienti: 89% in clasa NYHA |l (fatd de 10%
initial) si 8% Tn clasa NYHA Il (fatd de 76% initial). Regurgitarea mitrala
severa a fost prezenta exclusiv in rAndul non-responderilor, in timp ce 20%
dintre pacienti au avut regurgitare mitrald moderata (8% SR si 12% R).

Reinternarea in clinica pentru insuficienta cardiaca decompensata a
fost necesara la toti pacientii non-responderi, cu o ratd medie de 3
reinternari pe an. Din grupul SR si R doar 6 pacienti (10%) au necesitat
spitalizare.

Decesul a survenit la 3 pacienti (2%) cu disfunctie diastolica tip I,
atriul stang sever dilatat si valori crescute ale E"T/A"T (E"T > 85 msec, A"T
> 30 msec), principala cauza fiind insuficienta cardiaca acuta asociata cu

sepsis pulmonar.

DISCUTII

Majoritatea studiilor efectuate pentru identificarea pacientilor care
raspund la terapia de resincronizare cardiaca s-au concentrat pe analiza
parametrilor de asincronie sistolica a ventriculului stang.

Utilizarea ecocardiografiei de deformare miocardica pentru
evaluarea disincroniei intraventriculare permite anticiparea revers-
remodelarii. Imagistica bidimensionald speckle tracking si strain-ul derivat
din TDI s-au dovedit a fi instrumente utile in identificarea asincroniei
mecanice. Au fost propusi mai multi parametri TDI, determinati ca diferenta
de timp pana la atingerea varfului vitezei sistolice, metoda care ar putea oferi
si informatii indirecte despre functia diastolica a ventriculului stéang.

Prin urmare, studiul actual evidentiaza importanta evaluarii
ecocardiografice a disincroniei diastolice si introduce noi parametri, E"T si
A"T, definiti ca intervalele de timp dintre varfurile septal si lateral ale undelor
E" si, respectiv, A". Acesti parametri au fost determinati inainte si dupa

terapia de resincronizare cardiaca.
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Cu toate acestea, in ciuda progreselor terapeutice si a metodele de
follow-up, aproximativ 30% dintre pacienti raman non-responderi la CRT.
Grupul non-responder analizat in aceasta cercetare a prezentat disfunctie
diastolica de tip lll, presiuni crescute de umplere a ventriculului stang,
dilatare severa a atriului stang si timpi E"” si A" prelungiti, care au persistat
atat inainte, cat si dupa CRT.

Rezultatele obtinute in urma acestui studiu evidentiaza rolul predictiv
al E"T si A"T in raspunsul la CRT si subliniaza importanta evaluarii
disincroniei diastolice a ventriculului stdng pentru anticiparea eficientei
terapiei de resincronizare cardiaca prin stimulare univentriculara stanga cu
fuziune.

CONCLuUzil

Aceasta cercetare identifica noi parametri ecocardiografici de
disincronie diastolica, stabileste valori cut-off si demonstreaza rolul lor
predictiv. in raspunsul la CRT cu fuziune. Integrarea acestora in
monitorizarea pacientilor cu HFrEF ar putea optimiza selectia candidatilor
pentru CRT.

Sunt necesare studii prospective randomizate suplimentare pentru a
valida beneficile pe termen lung ale acestei noi abordari de follow-up,

contribuind astfel la progresul continuu al managementului CRT.
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