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ABSTRACT

Objective:To evaluate the effects of transcatheter interventions on clinical outcomes, safety,
and cardiac remodeling in patients with aortic, mitral, and tricuspid valvular disease.Methods:A
systematic review was conducted that included 45 publications, corresponding to 21 independent
populations. Randomized clinical trials and prospective studies were considered that evaluated
transcatheter aortic valve implantation or replacement, transcatheter edge-to-edge mitral repair,
transcatheter edge-to-edge tricuspid repair, and transcatheter tricuspid valve replacement. Meta-
analyses were performed only when the studies showed clinical and methodological comparability
regarding population, intervention, comparator, outcome, and follow-up period. Random-effects
models were used. Risk of bias was assessed using the RoB 2 tool, and the certainty of evidence
was assessed using the GRADE system.Results:In aortic valve disease, the PARTNER 2A,
SURTAVI, and PARTNER 3 meta-analysis showed no difference between TAVI/TAVR and
surgical aortic valve replacement for all-cause death or disabling stroke over five years (HR=0.98;
95% CI 0.83—1.17; 1?)=57.4%). The transcatheter approach was associated with a lower occurrence
of bleeding, acute kidney injury, and atrial fibrillation; however, it carried a higher risk of
vascular complications, pacemaker implantation, and residual aortic regurgitation. In secondary
mitral regurgitation, the exploratory synthesis of MITRA-FR, COAPT, and RESHAPE-HF2
favored M-TEER, without statistical significance and with high heterogeneity (HR=0.72; 95% CI
0.49-1.06; 1°=72.6%). In tricuspid interventions, the most consistent benefits were observed in
quality of life and functional status, without a statistically robust reduction in mortality or
hospitalization for heart failure within one year. The remodeling findings suggested favorable
hemodynamic and structural changes, but did not allow meta-analysis due to heterogeneity in the
parameters and measurement methods.Conclusion:Transcatheter interventions showed clinical
efficacy similar to surgery in aortic valve disease and relevant functional benefits in mitral and
tricuspid valve diseases. Individualized patient selection remains essential, especially in secondary
mitral regurgitation and tricuspid regurgitation. Studies with prolonged follow-up and standardi-
zed outcomes are needed to clarify durability, cardiac remodeling, and the impact on mortality
and hospitalization.

Keywords:diseases of the heart valves; transcatheter aortic valve replacement; mitral valve
regurgitation; tricuspid valve regurgitation.
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INTRODUCTION

Valvular diseases are an important
cause of morbidity, functional disability,
hospitalization, and mortality cardi
ovascular,
particularly in elderly populations and in
individuals with multiple comorbidities.
The increase in life expectancy, associa-
ted with a higher prevalence of degener-
ative cardiovascular diseases, has contr-
ibuted to the progressive growth of
calcific aortic stenosis and clinically
significant mitral and tricuspid regurgita-
tion. When not treated adequately, these
conditions impose persistent hemodyn-
amic overload on the heart chambers,
favoring hypertrophy, ventricular dilati-
on, myocardial dysfunction, pulmonary

hypertension, heart failure, and a substa-

ntial worsening of survival.

For decades, cardiac surgery has
represented the main therapeutic strategy
for patients with severe valvular disease.
However, a significant proportion of
symptomatic individuals have a high or
prohibitive surgical risk due to advanced
dysfunction,

age, frailty, ventricular

disease renal,

pulmonary compromise, and other asso-

ciated conditions. In this context, the

development of transcatheter interventi-
ons has profoundly changed the treatment
of valvular diseases, enabling less invas-
ive approaches and expanding therapeutic

possibilities for ~ patients  previously

considered ineligible for intervention.

The transcatheter implantation of the
aortic valve, also called TAVI or TAVR,
was initially assessed in patients with
severe aortic stenosis who were conside-
red inoperable or at high surgical risk.
The first randomized trials showed a
reduction in mortality compared with
conservative treatment and clinical out-
comes comparable to surgical aortic valve
replacement in high-risk patients (1,2,6) .
Based on these findings, different clinical
programs progressively expanded the in-
dication for TAVI to individuals at inte-

rmediate risk and, subsequently, to pop-

ulations at low surgical risk

(8-10,14,19,23-25) .

The PARTNER 2A and SURTAVI
trials showed that TAVI was not inferior
to surgical replacement in patients at

intermediate risk, considering outco-

mes as

mortality and disabling stroke (8,9) .
Next, PARTNER 3, Evolut Low Risk,
DEDICATE-DZHK6 and NOTION-2
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expanded the investigation to lower-risk

patients and, in some cases, younger
patients, consolidating the transcatheter
approach as an alternative to surgery in
groups previously treated predominantly

with conventional intervention

(14,19,23,25) . Prolonged follow-up from
these trials also enabled assessment of
late mortality, reintervention, structural
deterioration of the bioprostheses, hem-
odynamic performance, and durability of
the clinical results (3-5,7,11-13,15,16,
20-22,26) .

Despite the expansion of TAVI, the
choice between transcatheter intervention
and surgery remains complex. Aspects
such as age, life expectancy, surgical risk,
valvular anatomy, presence of a bicuspid
valve, vascular access, need for concom-
itant revascularization, risk of pacemaker
implantation, paravalvular regurgitation,
and the possibility of future interventions
must be considered. In addition, although
transcatheter prostheses often present
lower residual gradients and higher effe-
ctive valve areas, certain platforms are

associated with a greater need for pace-

maker implantation and a higher occurr-

ence of paravalvular regurgitation comp-

ared with surgery (12,17-22) .

In the field of mitral regurgitation,
transcatheter edge-to-edge repair, known
as mitral transcatheter edge-to-edge rep-
air, or M-TEER, has become one of the
main strategies for patients at high surg-
ical risk or with secondary mitral regurg-
itation associated with heart failure. The
EVEREST 1I trial compared percutane-
ous repair with mitral surgery, showing
less invasiveness and greater initial safety
with the transcatheter approach, although
with a higher frequency of residual mitral
regurgitation and the need for subsequent

intervention in certain patients (27-29) .

The use of M-TEER in secondary
mitral regurgitation produced heteroge-
neous results across randomized trials. In
MITRA-FR, transcatheter repair combi-
ned with medical treatment did not de-
monstrate a significant reduction in the
composite endpoint of mortality or hosp-
italization for heart failure compared with
isolated medical treatment (30,31). In
contrast, COAPT showed a marked red-
uction in hospitalizations for heart failure

and mortality in carefully
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selected, with significant secondary mit-
ral regurgitation despite optimized clini-
cal treatment (32,33). More recently, the
RESHAPE-HF2 trial added favorable
evidence for the use of M-TEER in
patients with heart failure and moderate-
to-severe functional mitral regurgitation

(35).

The differences between MITRA-
FR, COAPT, and RESHAPE-HF2 indic-
ate that the benefits of transcatheter
mitral repair do not depend exclusively
on reducing regurgitation. Characteristics
such as left ventricular volume, ejection
fraction, the proportional severity of
mitral regurgitation, cardiomyopathy st-
age, pulmonary hypertension, right vent-
ricular function, and adequacy of medical
therapy can substantially influence the
clinical response. In this scenario, asses-
sing reverse ventricular remodeling after
the intervention may provide additional
information about the procedure’s path-

ophysiological effectiveness and about

patients’ prognosis (30-35).

New mitral repair systems have also
been developed with the aim of expand-
ing anatomic possibilities and improving
the reduction of residual regurgitation.
The CLASP IID trial directly compared
the PASCAL and MitraClip systems in

patients with degenerative mitral regurg-
itation and prohibitive surgical risk, de-
monstrating favorable clinical and echo-
cardiographic outcomes with both techn-
ologies (36,37). These advances highlight
the rapid evolution of transcatheter plat-
forms and reinforce the need to compare
not only the procedure with conventional
treatment, but also different repair devi-

ces and strategies.

Tricuspid regurgitation, historically
undertreated, has also come to occupy a
prominent position in the field of struct-
ural interventions. The disease is often
associated with dilation of the right-sided
chambers, atrial fibrillation, pulmonary
hypertension, right ventricular dysfunct-
ion, systemic congestion, and high mort-
ality. Isolated tricuspid surgery carries
considerable risk in patients with advan-
ced disease, which has driven the devel-
opment of transcatheter repair and valve

replacement techniques.

The TRILUMINATE

wed that transcatheter edge-to-edge tric-

studies sho-

uspid repair can sustainably reduce the
severity of regurgitation, improve funct-
ional class, and provide relevant gains in

quality of life (39-43). The Tri.Fr trial
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added evidence

randomized studies on the clinical benefit
of transcatheter repair in patients with
severe symptomatic tricuspid regurgitat-
ion (44). In parallel, TRISCEND II eval-
uated the transcatheter replacement of the
tricuspid valve with the EVOQUE system,
expanding the therapeutic spectrum to
patients with anatomies or clinical featu-
res less favorable for edge-to-edge repair

(45).

In addition  of outcomes

traditionally used in clinical trials, such
as mortality, stroke, hospitalization, and
complications related to the

procedure, cardiac remodeling constitutes
a relevant marker of response to valvular
interventions. Correcting a valvular les-
ion abruptly changes the conditions of
preload and afterload, which may prom-
ote regression of hypertrophy, reduction
in ventricular volumes, improved myoc-
ardial function, and decreased pulmonary
pressures. However, the magnitude and
direction of these changes vary depend-
ing on the valve treated, the disease
mechanism, the stage of cardiac dysfunc-
tion, and the presence of irreversible

myocardial injury.

In aortic stenosis, the reduction in
pressure overload after TAVI may favor
regression of left ventricular mass and
improved ventricular mechanics, although
the presence of fibrosis, advanced hyper-
trophy, and myocardial dysfunction may
limit reverse remodeling. The echocardi-
ographic substudies of the NOTION and
PARTNER 3 trials showed relevant cha-
nges in the hemodynamic performance of
the prostheses, in transvalvular gradients,
in the valve area, and in structural cardiac

parameters during follow-up (12,17,18) .

In secondary mitral regurgitation,
the reduction in volume overload after M-
TEER may result in decreased ventricular
and atrial volumes. However, interpreting
these changes is complex, because redu-
cing regurgitation also modifies the left
ventricular ejection conditions and may
produce apparent changes in ejection
fraction. The COAPT echocardiographic
substudy showed that the structural and
functional evolution of the heart after
mitral repair is closely related to the
baseline features of the cardiomyopathy
and to

(34) .

subsequent clinical outcomes
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In tricuspid interventions, reduction
of regurgitation modifies the volume
overload of the right ventricle and right
atrium. Imaging studies derived from
TRILUMINATE identified remodeling
of the right-sided chambers after an
effective transcatheter repair, although
improvement in right ventricular function
may depend on the stage of the disease
and the reversibility of myocardial dysf-
unction (43) . Analysis of right-sided
remodeling is particularly relevant beca-
use abrupt reductions in regurgitation can
increase the effective afterload of the
right ventricle, requiring integrated asse-
ssment of volumes, systolic function,

strain, and ventriculoarterial coupling.

Although different trials have dem-
onstrated the efficacy and safety of
transcatheter interventions, the literature
remains marked by clinical and method-
ological heterogeneity. The studies cover
different valves, disease mechanisms, risk
profiles, device generations, anatomical
criteria, comparators, definitions of out-
comes, and follow-up periods. In additi-
on, multiple publications derived from
the same trial may represent follow-ups
or subgroup analyses of the same popula-

tion, creating a risk of double counting in

quantitative syntheses conducted without

adequate control of cohort overlap.

It can also be necessary to clarify to

what extent the benefits observed on
mortality,

hospitalizations and quality of life are
accompanied by reverse cardiac remode-
ling and whether these structural changes
show similar behavior in aortic, mitral,
and tricuspid valvular diseases. Integrat-
ing these outcomes may provide a more
comprehensive understanding of the eff-
going

beyond an isolated assessment of techn-

ects of transcatheter therapies,

ical success or the immediate reduction in

the severity of valvular disease.

Given this context, the objective of
this systematic review and meta-analysis
was to evaluate the impact of transcathe-
ter interventions in aortic, mitral, and
tricuspid valvular diseases on clinical
outcomes and cardiac remodeling. Evid-
ence related to transcatheter aortic valve
replacement, transcatheter mitral repair
and transcatheter mitral replacement, and
transcatheter repair and replacement str-
ategies for the tricuspid valve was anal-
yzed separately. The synthesis sought to
compare mortality, hospitalization for

heart failure, stroke, procedure-related
complications, quality of life, valvular

performance, and structural and functio-
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nal changes of the chambers

cardiac, respecting the differences betw-

METHODOLOGY

A systematic review with meta-
analysis was conducted to assess the
effects of transcatheter interventions for
aortic, mitral, and tricuspid valvular dis-
eases on clinical outcomes and cardiac
remodeling. The conduct and presentation
of the review followed the recommendat-
ions of the Preferred Reporting Items for
Systematic Reviews and MetaAnalyses
PRISMA 2020 and the methodological
guidance of the Cochrane Handbook for

Systematic Reviews ofInterventions.

The research question was structured
according to the PICO strategy. The

population included adults with

moderate-severe or severe aortic, mitral,
or tricuspid valvular disease. The interv-
entions included transcatheter implantat-
ion or replacement of the aortic valve,
transcatheter mitral repair or replacement,
and transcatheter tricuspid repair or rep-
lacement. The comparators were surgical
valve treatment, optimized medical tre-
atment, another transcatheter device, or
baseline values from the same group in
the remodeling studies. The outcomes

assessed included mortality,

een interventions, comparators, populat-

ions, and follow-up periods.

hospitalization for heart failure, stroke,
complications related to the procedure,
functional capacity, quality of life, valve
performance, and structural and functio-

nal changes ofthe cardiac chambers.

Searches were conducted in the
MEDLINE/PubMed, Embase, Cochrane
Central Register of Controlled Trials,
Scopus, and Web of Science databases,
from the beginning of indexing through
June 2026. The search was supplemented
by consulting ClinicalTrials.gov and by
analyzing the reference lists of eligible
articles. Controlled descriptors and free-
text terms related to TAVI, TAVR, M-
TEER, TMVR, T-TEER, TTVR, Mitra-
Clip, PASCAL, TriClip, EVOQUE, aor-
tic stenosis, mitral regurgitation, tricuspid
regurgitation, mortality, heart failure, st-
roke, and cardiac remodeling were used.

Boolean operators AND and OR were

adapted to the syntax of each database.
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Randomized clinical trials, prospec-

tive comparative studies, multicenter
cohorts, and prospective single-arm stu-
dies were included to assess safety or
cardiac remodeling. The studies should
have included adult participants, evaluate
a transcatheter valve intervention, and
present numerical data for at least one
outcome of interest. A minimum follow-
up of 30 days was required for safety
outcomes and six months for late clinical
outcomes or remodeling. Case reports,
reviews, meta-analyses, editorials, abstr-
acts without full publication, experimen-
tal or pediatric studies, publications with
no extractable data, and studies with

unresolvable population overlap were

excluded.

The retrieved records were organi-
zed in Zotero 7, used for reference
management and the initial removal of
duplicates. Screening was conducted on
the Rayyan platform by reviewing titles,
abstracts, and full texts. Two reviewers
independently assessed the records, and
disagreements were resolved by consen-
sus. The reasons for exclusion after full-
text reading were documented, and the
selection process was presented in a

PRISMA flow diagram.

The unit of analysis was the indep-
endent population, not each publication in
isolation. Main articles, follow-up studi-
es, and substudies originating from the
same trial were grouped into a single
family. Only one publication from each
population was used for outcome and
follow-up period. The imaging substudies

were used

exclusively in the analyses of remodeling
and valvular performance, avoiding dup-

lication of participants.

Data extraction was performed by
two reviewers using a standardized form.
Information was collected on design,
sample size, participant characteristics,
severity of the valvular disease, surgical
risk, intervention, device, comparator,
follow-up time, events per group, meas-
ures of effect, losses to follow-up, and
funding. The numbers absolute
denominators, relative risks, hazard rati-
os, means, standard deviations, and con-
fidence intervals. Percentages derived

from Kaplan—Meier curves were not

converted into absolute numbers.

The primary outcomes were all-

cause mortality,
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mortality cardiovascular and

hospitalization for heart failure. Second-
ary outcomes included stroke, major
bleeding, acute kidney injury, vascular
complications, pacemaker implantation,
valve reintervention, functional class,
quality of life, and exercise capacity.
Cardiac remodeling was assessed using
ejection fraction, ventricular volumes,
left ventricular mass, atrial volumes, right
ventricular function, TAPSE, strain, pu-

Imonary artery pressure, transvalvular

gradients, and residual regurgitation.

The quantitative syntheses were
conducted separately according to the
valve treated, the intervention modality,
and the comparator. TAVI versus surgical
aortic valve replacement, M-TEER versus
medical treatment, M-TEER versus sur-
gery, T-TEER versus medical treatment,
and TTVR versus medical treatment were
analyzed. Single-arm studies and pre- and
post-intervention comparisons were
analyzed

separately from the controlled trials.

For dichotomous outcomes, relative
risks were calculated with 95% confide-
nce intervals. Time-to-event outcomes

were expressed as hazard ratios, while

continuous outcomes were analyzed by
mean difference or standardized mean
difference. A random-effects model was
used, with estimation of the wvariance
between studies using the restricted ma-
ximum likelihood method. Heterogeneity
was assessed using the statistics I 2 and t 2

and by Cochran’s Q test.

The risk of bias of randomized trials
was assessed using the RoB 2 tool, and
non-randomized studies were examined
using ROBINS-I. The certainty of the
evidence was rated using the GRADE
system, considering risk of bias, inconsi-
stency, imprecision, indirect evidence, and
publication bias. The symmetry of the
results was assessed using a funnel plot
and Egger’s test in analyses with at least

ten comparable studies.

The statistical analyses were perf-
ormed in R software, version 4.5.0, using
the packages meta and metafor. A signi-
ficance level of 5% was adopted, with
two-sided tests and 95% confidence int-

ervals.
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RESULTS

The review included 45 publications,
corresponding to 2l independent popula-
tions. The main publications, follow-up
studies and

analyses, durability

substudies

echocardiographic studies derived from
the same population were grouped into
families in order to avoid double counting

of participants.

Of the 21 independent populations,
1l investigated aortic interventions, six
assessed mitral interventions, and four
The
aortic set included the PARTNER 1B,
PARTNER 1A, CoreValve High Risk,
PARTNER 2A, SURTAVI, NOTION,
PARTNER 3, Evolut Low Risk,

addressed tricuspid interventions.

DEDICATE-DZHK6, UK TAVI,
NOTION-2[ 1-26]. The mitral set inclu-
ded EVEREST II, MITRA-FR, COAPT,
RESHAPE-HF2, CLASP IID, and EV-
EREST II High Risk/REALISM[27-38].

and

The tricuspid core consisted of

10

TRILUMINATE single-arm,

TRILUMINATE Pivotal, Tri.Fr and

TRISCEND I1[39-45].

The totals related to initial identifi-
cation, duplicate removal, title and abst-
ract screening, and full-text assessment
were not reconstructed retrospectively,
because the original export files from the
bibliographic databases and the complete
deduplication and screening reports were
not available. Thus, only the confirmed
counts of included publications and ind-
ependent populations were considered in

this phase.

General Characteristics of the Studies

The independent populations were
organized according to the valve involv-
ed, the type of intervention, and the
clinical or surgical comparator. To pres-
erve concision in the presentation, Table
| summarizes the main study groups,
while the individual characteristics of
each population may be presented in

supplementary material.
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Table 1 - Synthesis of the Characteristics of the Included Studies, According to Valve And
Therapeutic Strategy

A\ \%
mpa ¢io

TAVI/TAVR ve-
rsus clinical tre-
atment

TAVI/TAVR ve-
rsus SAVR in high
risk

TAVI/TAVR ve-
rsus SAVR in in-
termediate risk

TAVI/TAVR ve-
rsus SAVR in low
risk

M-TEER versus
surgery or other
device

M-TEER associated
with clinical treat-
ment versus clinical
treatment

T-TEER versus cli-
nical treatment

Transcatheter tricus-
pid replacement ve-

rsus medical therapy

PARTNER 1B [1,5]

PARTNER 1A and Co-

reValve High Risk[2-7]

PARTNER 2A and
SURTAVI [8,9]

NOTION, PARTNER 3,
Evolut Low Risk,
DEDICATE-DZHKS6,
UK TAVI, and
NOTION-2[ 10-26]

EVEREST II and CL-
ASP 1ID[27-29,36,37]

MITRA-FR, COAPT, and
RESHAPE-HF2[30-35]

TRILUMINATE Pivotal
and Tri.Fr[41-44]

TRISCEND I [45]

RCTs

RCTs

RCTs

RCTs

RCTs

RCTs

RCT

Population of pa-

tients

Aortic stenosis
Severe; patients
inoperable

Aortic stenosis
Severe; high risk
Surgical

Aortic stenosis
Severe; risk
intermediate

Low-risk patients
or younger people

Primary or degen-
erative mitral reg-
urgitation; high
surgical risk

Heart failure and
secondary mitral

regurgitation

Severe sympt-
omatic tricuspid
regurgitation

Severe sympt-
omatic tricuspid
regurgitation

S g im nt

Up to 5 years

Up to 5 years

Up to 5 years

1-10 years

Up to 5 years

2-5 years

1 Year

1 year

D f h li dos

Mortality, stroke,
and hospitalization

Mortality, stroke,
reintervention, and
safety

Death, stroke
incapacitating and
complications

Mortality, stroke,
durability, safety,

and hemodynamics

Residual, reint-
ervention, safety,
and quality of
life

Mortality, hospitali-
zation for heart fail-
ure, and remodeling

KCCQ, mortality,
hospitalization, and
reduction of TR

Hierarchical clin-
ical outcome, qua-
lity of life, and
safety

Abbreviations:stroke: cerebrovascular accident; HF: heart failure; MR: mitral regurgitation; TR:
tricuspid regurgitation; KCCQ: Kansas City Cardiomyopathy Questionnaire; M-TEER: edge-to-edge

transcatheter mitral repair;, RCT: randomized clinical trial; SAVR: surgical aortic valve replacement;

TAVI/TAVR: transcatheter aortic valve implantation or replacement; T-TEER: edge-to-edge transcatheter

tricuspid repair.

Transcatheter interventions in
aortic valve disease - Death due to

any cause or disabling stroke
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The main meta-analysis included
PARTNER 2A, SURTAVI, and PAR-
TNER 3 because they provided estimates
for the composite outcome of all-cause
mortality or disabling stroke over a five-

year horizon[8,9, 16].

The random-effects model, with he-
terogeneity estimated using the REML
method, showed no statistically signific-
ant difference between TAVI/TAVR and
SAVR: pooled HR=0.98; 95% CI 0.83—

1. 17; 1*=57.4%; v*=0.013.

The point estimate remained close to
1, and the confidence interval included the
null value. Heterogeneity was moderate,
reflecting differences related to surgical
risk, age, the device generation, and the

clinical profile of the populations[8,9, 16].

All-Cause Mortality

Isolated mortality at five years was
presented primarily as the cumulative
incidence of Kaplan—Meier, without un-
iform availability of hazard ratios and

standard errors.

In PARTNER 2A, five-year mortal-
ity was 46.0% after TAVR and 42.1%
after SAVR[ 8]. In PARTNER 3, the

12

incidences were 10.0% and 8.2%, respe-
ctively[ 16]. In the Evolut Low Risk, the

values were 13.5% after TAVR and

14.9% after SAVR[22].

These percentages were not conver-
ted into absolute counts because they
corresponded to time-to-event estimates.
Consequently, no specific meta-analysis

ofisolated mortality was performed.

Safety and Complications

In the UK TAVI, mortality at one
year occurred in 21 of 456 patients in the
TAVI group and in 30 of 457 in the
SAVR group, corresponding to RR=0.70;
95% CI1 0.41-1.20[24].

The risk of major bleeding was
lower after TAVI, with HR=0.33; 95% CI
0.24-0.45. In contrast, TAVI was assoc-
iated with a higher occurrence of vascular
complications, with HR=4.42; 95% CI
2.54-7.71, and the greatest need for
pacemaker, with HR=2.05; 95% CI 1.43—
2.94[24].

In the Evolut Low Risk, at 30 days,
TAVR was associated with a lower
incidence of bleeding, acute kidney inju-

ry, and recently initiated atrial fibrillati-
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on. The incidences were, respectively, 2.4%

versus 7.5%, 0.9% versus 2.8%, and
7.7% versus 35.4%|[ 19].

On the other hand, pacemaker imp-
lantation was more frequent after TAVR,
at 17.4% versus 6.1%, as well as moder-
ate or severe aortic regurgitation, at 3.5%
versus 0.5%[8].

In PARTNER 2A,

occurred in 1.3% after TAVR and in 3.1% after
SAVR <sp_1>[ 8]</sp_1>. These results were not

acute kidney injury

pooled into a single estimate due to heterogeneity of

the definitions, time windows, and effect measures.

Transcatheter interventions for mit-

ral valve disease - M-TEER associated
with clinical treatment versus isolated

clinical treatment

MITRA-FR, COAPT, and

RESHAPE-HF2 were the three indepen-
dent randomized trials that assessed M-
TEER in combination with clinical trea-
tment compared with isolated clinical
treatment in patients with secondary mi-
tral regurgitation <sp 1>[30-35]</sp_

1>.

13

The exploratory synthesis of all-

cause death or first hospitalization for

heart failure resulted in: combined HR=

0.72; CI95% 0.49-1.06; I’=72.6%; t=

0.088.

Although the direction of effect
favored M-TEER, the confidence interval
included the unit and heterogeneity was
high. This estimate was considered expl-
oratory because the studies differed with
respect to the evaluation time, the sever-
ity of mitral insufficiency, the ventricular
volumes, and the intensity of clinical

treatment[30,31].

M-TEER versus surgery EVE-
REST II compared MitraClip to mitral
surgery <sp_1>[27-29]</sp_1>. Transc-

atheter repair showed

less
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Because the follow-up publications
derived from the same randomized popul-
ation, they were treated as a single study

family.

Device Comparison

The CLASP IID compared PASCAL
and MitraClip in patients with degenerat-
ive mitral regurgitation and high surgical
risk[36,37]. The analysis remained separ-
ate due to the active comparator and the
in relation to

distinct etiologic profile

secondary mitral regurgitation studies.

Transcatheter interventions for

tricuspid valve disease - Mortality and

hospitalization

The TRILUMINATE Pivotal and Tri.
Fr trials compared T-TEER with clinical
treatment in patients with severe sympt-

omatic tricuspid regurgitation[41-44].

No pooled meta-analysis of mortal-
ity or hospitalization was conducted be-
cause TRILUMINATE showed freedom
from events and annualized rates, while

Tri.Fr provided simple counts.

In Tri.Fr, mortality occurred in 5 of

152 patients in the intervention group and
8 of 148 controls, corresponding to RR=
0.61; CI95% 0.20-1.82[44]. Hospitaliza-
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tion for heart failure occurred in 15 of
152 and 20 of 148 patients, respectively,
with RR=0.73; CI95% 0.39-1.37[44].

Wide confidence intervals indicated
imprecision and no statistically demons-

trated difference at one year.

Quality of Life

In TRILUMINATE Pivotal, 52.3%
of patients who underwent T-TEER sh-
15
in the KCCQ, compared with

owed an improvement of at least
points

23.5% 1in the control group[41,42].

In Tri.Fr, the final KCCQ score was
69.9£25.5 in the T-TEER group and 55.4

+28.8 in the control group, corresponding
to a 14.5-point difference, with p<0,001
[44].

These results were not pooled bec-
ause TRILUMINATE reported the prop-
ortion of responders and Tri.Fr reported

final mean values.

Replacement tricuspid

transcatheter

TRISCEND II assessed transcatheter
tricuspid replacement using the EVOQUE
system compared with clinical treatment
[45]. As only one independent randomi-

zed population assessed this strategy, the
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Main

results
results were presented individually.
quantitative

Table 2 - Main Quantitative Effects of Transcatheter Interventions

Measurement

Comparison of the ho And everything or font ) Health and aging Int p tion
of the ito
TAVI/TAVR versus SAVR: R g
HR 0,98; CI 12=57,4%; No significant diffe-
death or disabling stroke at 5 PARTNER 2A, SURTAVI 2=0 01; £
years and PARTNER 3[8.9,16] 950,083 1,17 ’ rence
TAVI AVR: RR 0,70; CI No significant diffe-
VIversus SAV UK TAVI [24] Not applicable
ity a8 1l et 95% 0,41- 1,20 rence
VI versus SAV UK TAVI [24] Not applicable |~ Lower risk after
major bleeding 95% 0.24— 0.45 TAVI
. HR 4.42; CI : :
TAVI versus SAVR: UK TAVI [24] Not applicable ~ Higherrisk after
vascular complications 95% 2.54—7.71 TAVI
TAVI SAVR: HR 2.05; CI . igher ri
Ver.sus . UK TAVI [24] Not applicable O SOk
pacemaker implantation 95% 1.43—2.94 TAVI
. 2~ 0/ .
M-TEER + GDMT versus  MITRA-FR, COAPT and =~ 1R 072 CI P=72.6%; || Exploratory synthes-
GDMT: death or first HFFf =~ RESHAPE-HF2[30-35] 9506049~ 1.06 ~ T 0088 is; not significant
T-TEER versus control: . RR 0.61; CI .
. Tri.Fr [44] Not applicable | Inaccurate estimate
mortality at 1 year 95% 0.20— 1.82
T-TEER il RR 0.73; 95% No significant diffe-
o .Versus contro . Tri.Fr [44] Not applicable
Hospitalization for heart failure CI1039- 137 e
T-TEER versus control: . Diterere ) Clinically relevant
Tri.Fr [44] Not applicable
KCCQ final 14.5 points benefit
T-TEER versus control: imp- . . .
rovement of 215 points on the TRILUMINATE Pivotal 52 3% versus Not applicable Higher proportion of
KCCQ [41,42] 23.5% responders

Abbreviations:stroke:

cerebrovascular accident;

GDMT: guideline-directed medical

therapy, HFH: hospitalization for heart failure; HR: hazard ratio; KCCQ: Kansas City

Cardiomyopathy Questionnaire; RR: relative risk.
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Cardiac remodeling and hemod-

ynamic performance

The remodeling findings were pre-
sented as a narrative quantitative synthe-
sis, since there were not at least two

independent studies with comparable
means, standard deviations, and evaluat-

ion times.

In the echocardiographic substudy
of PARTNER 3, the mean transvalvular
gradient at one year was 13.7+£5.6 mmHg
after TAVR and 11.6+5.0 mmHg after
SAVR. The valve area was 1.72+0.37 cm

2and 1.76+0.42 cm 2, respectively[ 17].

Valvuloarterial impedance was lo-
wer after TAVR, with 3.7+0.8 versus 3.9
+0.9 mmHg/mL/m ?[ 17]. Left ventricular
mass regression was similar between the
groups. Right ventricular function rema-
ined stable after TAVR, whereas SAVR
was associated with a reduction in TA-
PSE and an increase in tricuspid regurgi-

tation[ 17].

In COAPT, ventricular volumes,
ejection fraction, and the severity of
mitral regurgitation were assessed longi-
tudinally[34]. However, the results were
not combined in a meta-analysis due to
the lack of homogeneous change measu-

Ics.

16

In TRILUMINATE, the imaging
sub-study indicated favorable remodeling
of the right chambers after reduction of
tricuspid insufficiency[43]. The absence
of another independent study with equi-
valent parameters prevented the calcula-

tion of a pooled effect.

Risk of Bias

PARTNER 2A, SURTAVI, and

PARTNER 3 were classified as studies
with some global concerns in RoB 2,
mainly because of the open-label design,
the possibility of crossovers, and losses to

follow-up over the prolonged follow-up

period[8,9, 14—16].

The mortality and stroke measure-
ment domain was considered to have low
since

risk, it involved objective and

adjudicated outcomes.

MITRA-FR, COAPT, and RESH-
APEHF2 also presented some concerns
related to the lack of blinding, optimizat-
ion of clinical treatment, and missing data

[30-35].

In the tricuspid studies, the lack of
blinding was especially relevant to qual-
ity of life and KCCQ, while mortality and

hospitalization
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were considered less susceptible to

this type of bias[41,42,44]

Certainty of the evidence

Table 3 - Summary of the Risk of Bias and Certainty of the Evidence

Compa action d f ho

In onsi tén ia [Imp

Ju tifi ti a

TAVI/TAVR versus

Some
SAVR: death or disabling Moderate
Concerns
stroke at 5 years
M-TEER + GDMT versus
Some
GDMT: death or first c Severe
HFH oncerns
T-TEER versus clinical Some
) ] Not severe
treatment: quality of life Concerns
T-TEER versus clinical tre- Some Not
atment: mortality and HFH Concerns ot severe
Cardiac remodeling Variable Severe

RCTs with objective

Do not record Moderate outcomes; downgra-
ding due to I>=57.4%
Not classified Differences in timing
Record and in the outcome
as primary composition
Lack ofblinding and
Do not record Low different KCCQ met-
rics
Few events and
Record Moderate S
Wide intervals
Few comparable stu-
Record Lowering dies and heterogene-

ous measures

The certainty of evidence for death
or disabling stroke five years after TAVI/
TAVR versus SAVR was rated as mode-
rate, with downgrading due to inconsist-

ency.

The certainty regarding quality of
life after T-TEER was considered low,
mainly due to the absence ofblinding and
the use of different methods of measuring

the KCCQ.

For mortality and hospitalization

after T-TEER, certainty was classified as

17

moderate, with downgrading due to im-

precision.

Summary of Findings

Transcatheter aortic interventions
produced results similar to surgery for
death or disabling stroke at five years.
TAVI/TAVR showed a lower incidence
of bleeding, acute kidney injury, and
atrial fibrillation, but a higher risk of
vascular complications, pacemaker imp-
lantation, and residual aortic regurgitation

[8,19,24].
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In secondary mitral insufficiency,
the exploratory synthesis favored M-
TEER, but did not show a statistically
significant difference and presented high

heterogeneity[30-35].

In tricuspid interventions, the most
consistent benefits were observed in qua-
lity of life and functional status. No
robust statistically significant reduction in
mortality or hospitalization at one year

was demonstrated[41,42,44,45].

The remodeling data suggested fav-
orable hemodynamic and structural cha-

nges after transcatheter interventions;

however, the heterogeneity of the para-

meters prevented the performance of

specific meta-analyses[ 17,34,43].

DISCUSSION

This systematic review included 45
publications, corresponding to 21 indep-
endent populations, and showed that the
impact of transcatheter interventions va-
ries substantially depending on the affec-
ted valve, the patients' clinical profile, the
comparator used, and the technological

maturity stage of each procedure. The
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most consistent results were observed in
aortic interventions, while the mitral and
tricuspid evidence showed greater clinical

and methodological heterogeneity.

Aortic Interventions and Equivalence

long-term clinical

The main quantitative finding of this
review was the absence of a significant
difference between TAVI/TAVR and
SAVR for the composite outcome of
death from any cause or disabling stroke
over five years. The pooled estimate, with
an HR of 0.98 and a 95% CI of 0.83 to
1.17, suggests approximate clinical equ-
ivalence between the strategies in the
long-term horizon, although the moderate
heterogeneity of 57.4% should be consi-
dered.

This heterogeneity is clinically pla-
usible. PARTNER 2A and SURTAVI
predominantly included patients at inte-
rmediate surgical risk, whereas PART-
NER 3 evaluated individuals at low risk
[ 8,9,14—16]. In addition, the trials used
different generations of devices, balloon-
expandable and self-expanding platforms,
distinct access strategies, and populations

with different ages and anatomic profiles.

Therefore, the combined effect should not
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be interpreted as absolute uniformity

across all patient categories.

The historical evolution of aortic
trials demonstrates the progressive exp-
ansion of TAVL. Initially, PARTNER 1B
established benefit in patients inope-
rable [1,5].
Subsequently, PARTNER 1A and Cor-
eValve High Risk showed that the trans-
catheter approach could compete with
surgery in high-risk patients[2—7]. PA-
RTNER 2A and SURTAVI expanded this
indication to intermediate risk[8,9], while
PARTNER 3, Evolut Low Risk, NOT-
ION, DEDICATE-DZHKS®6, and
NOTION-2 extended the investigation to

low-risk populations and younger patients

[10-26].

The absence of a significant differ-
ence at five years is particularly relevant
because it reduces concern that the initial
benefits of TAVI could be offset by
higher mortality or stroke during prolo-
nged follow-up. However, clinical equi-
valence does not mean equivalence in all
components of treatment. The choice
between TAVI and SAVR continues to
require individualized assessment of age,
life expectancy, valvular and vascular

anatomy, the possibility of future coron-
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ary access, the presence of a bicuspid

valve, the risk of pacemaker implantation,
and the need for concomitant interventi-

ons.

Isolated mortality data also sugges-
ted results
similar between TAVI/TAVR and SAVR
in the main five-year studies| 8,16,22].
However, the inability to pool these
estimates highlights a frequent limitation
of long-term syntheses: many trials report
Kaplan—Meier cumulative incidences
without uniformly providing hazard ratios
and standard errors. Converting these
incidences into simple counts could ign-
ore censoring and differences in follow-
up time, producing

potentially biased estimates.

Distinct Safety Profiles After TAVI/
TAVR and SAVR

Safety outcomes showed that TAVI/
TAVR and SAVR differ not only in the
magnitude of risk, but also in the type of
predominant complication. The transca-
theter approach was associated with less
bleeding, less acute kidney injury, and
less new-onset atrial fibrillation[8,19,24].
These findings are consistent with lower

invasiveness, the absence of sternotomy,
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reduced exposure to cardiopulmonary

bypass, and faster recovery.

In contrast, TAVI/TAVR showed a
higher incidence of vascular complicati-
ons, need for a pacemaker, and residual
or paravalvular aortic regurgitation[ 19,
24]. The need for a pacemaker remains
one of the main limitations, especially
with some self-expanding platforms. The
close proximity between the prosthesis,
the left ventricular outflow tract, and the
conduction system can lead to persistent

atrioventricular block.

The relevance of a pacemaker may
be greater in younger patients or those at
low risk, in whom exposure to the device
will be prolonged. Although many patie-
nts do not show immediate clinical con-
sequences, chronic ventricular pacing
may be associated with dyssynchrony,
reduced ventricular function, and future

interventions related to the pacing syst-

cm.

Paravalvular regurgitation also rem-
ains clinically important. Even with dev-
ice evolution, improvements in sealing,
and greater implant accuracy, the occur-
rence of moderate or severe reflux cont-
inues to be more frequent after TAVI in

some trials[ 19]. In patients with long life

20

expectancy, the cumulative impact of this
finding on ventricular remodeling, sym-

ptoms, and survival should be monitored.

These results reinforce that the ther-
apeutic choice should not be based solely
on mortality. The decision should consider
the balance between surgical and transca-
theter complications, as well as the patie-
nt’s preferences and the center’s experie-

nce.

Prosthesis durability and expansion

to younger patients

The inclusion of younger, low-risk
patients made durability one of the main
points of discussion. Follow-ups from
NOTION, PARTNER 3, and Evolut Low
Risk provided evidence of clinical and
hemodynamic stability in the medium and
long term|[ 10-22]. NOTION showed
follow-up of up to ten years, while
PARTNER 3 and Evolut Low Risk repo-

rted five-year results.

Despite these favorable data, it is still
necessary to distinguish hemodynamic
performance from definitive structural
durability. Low gradients and preserved
valve area do not rule out the possibility
of late structural deterioration, subclinical

thrombosis, the need for reintervention, or
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difficulty accessing the coronary arteries.

In elderly patients, the durability of
the prosthesis may exceed life expectan-
cy. In younger patients, however, life-
cycle strategies should be considered,
including TAVR-in-TAVR, surgery after
TAVR, and future access to the coronary
arteries. Thus, current good outcomes do
not eliminate the need for follow-up

beyond ten years.

Heterogeneity of Mitral Evidence

Mitral outcomes were less uniform
than aortic outcomes. The exploratory
synthesis of MITRA-FR, COAPT, and
RESHAPE-HF2 showed a combined HR
of 0.72 for death or the first hospitalizat-
ion for heart failure, but with a 95% CI of
0.49 to 1.06 and heterogeneity of 72.6%
[30-35].

The high heterogeneity likely refle-
cts fundamental differences in patient
selection. MITRA-FR included individu-
als with more dilated ventricles and
mitral regurgitation proportional to the
severity of cardiomyopathy[30,31]. In
this situation,

correcting regurgitation

may not be sufficient to change the
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prognosis determined by advanced vent-

ricular disease.

COAPT selected patients with rele-
vant secondary mitral regurgitation, per-
sistent symptoms, and rigorously optim-
ized medical therapy[32-34]. The obse-
rved benefit suggests that M-TEER may
be more effective when regurgitation
contributes disproportionately to hemo-
dynamic overload and when ventricular

function still allows for clinical benefit.

RESHAPE-HF2 extended this disc-
ussion by evaluating a population with a
profile partly intermediate between
MITRA-FR and COAPT[35]. Taken tog-
ether, the studies indicate that the efficacy
of MTEER depends less on the isolated
presence of secondary mitral regurgitation
and more on the integration among regu-
rgitation severity, ventricular size, ventr-
icular function, pulmonary pressure, clin-

ical therapy, and valvular anatomy.

For this reason, the combined esti-
mate should not be interpreted as an
average effect applicable to all patients.
Heterogeneity is a clinically relevant
finding, as it shows that selection is

decisive for the benefit.
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Transcatheter Repair Versus Mitral

Surgery

EVEREST 1I showed that transcat-
heter repair is less invasive, but it may
result in greater residual mitral regurgita-
tion and a higher need for reintervention
compared with surgery[27-29]. These
findings remain important even with

technological evolution.

Surgery continues to offer a greater
ability to achieve complete anatomic
correction, especially in patients with
complex degenerative disease and low
operative risk. M-TEER has greater util-
ity in patients with high surgical risk,
advanced age, significant comorbidities,
or favorable anatomy for percutaneous

repair.

CLASP IID showed that the mitral
field has evolved toward comparisons
between transcatheter devices, and not
only between intervention and surgery or
clinical treatment[36,37]. This transition
indicates increasing technological matur-
ity and the need to evaluate differences
between systems in terms of reducing
regurgitation, safety, durability, and tec-

hnical ease.

Tricuspid interventions and predo-

minance of symptomatic benefit

22

In tricuspid interventions, the most
consistent benefit was observed in quality
of life, symptoms, and reduced severity
of regurgitation[41-45]. TRILUMINATE
Pivotal and Tri.Fr demonstrated clinically
relevant improvement in KCCQ after T-

TEER[41,42,44].

In TRILUMINATE, the proportion
of patients with improvement of at least
15 points in KCCQ was substantially
greater after T-TEER[41,42]. In Tri.Fr,
the 14.5-point difference in the final
thresholds

score also exceeded

usually considered clinically relevant[44].

However, the effects on mortality
and hospitalization were less conclusive.
In Tri.Fr, the relative risks for mortality

favored

T-TEER, but

and hospitalization

numerically

showed wide and non-significant interv-
als[44]. This result may reflect low stati-
stical power, short follow-up, few events,
or predominance of functional benefit
without immediate impact on hard out-

comes.

Tricuspid regurgitation generally
occurs in patients with advanced disease,
right ventricular dysfunction, pulmonary

hypertension, atrial fibrillation, and renal
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or hepatic impairment. In these cases,
valve correction can improve symptoms,
but it does not necessarily reverse establ-

ished systemic damage.

Early selection can be decisive.
Intervening before irreversible right ven-
tricular dysfunction and advanced syst-
emic congestion may yield greater pro-
gnostic benefit. However, this hypothesis
requires confirmation in longer follow-up

studies.

TRISCEND I introduced a distinct
approach to evaluating transcatheter tri-
cuspid replacement[45]. TTVR may pr-
oduce more complete elimination of
regurgitation, but it can also increase
the risk of acute right ventricular overl-
oad after removal of the regurgitant
discharge mechanism. Selection should
consider right ventricular function, pul-
monary vascular resistance, and the abil-

ity to adapt hemodynamically.

Cardiac Remodeling

The remodeling data suggested
hemodynamic and structural benefits after
transcatheter interventions, but did not
allow for meta-analysis due to lack of

uniformity[ 17,34,43].
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In PARTNER 3, TAVR showed hemodynamic

performance similar to surgery, lower valvu-

loarterial impedance and more favorable preservation
ofright ventricular function parameters <sp_1>[ 17]</
sp_ 1> . These findings may be related to the absence
of extracorporeal circulation, less myocardial injury,
and less geometric alteration caused by the procedure.
valvuloarterial and more favorable preservation of

right ventricular function parameters| 17]. These

findings may be related to the absence of extracorpo-
real circulation, less myocardial injury, and less

geometric alteration caused by the procedure.

In COAPT, echocardiographic ana-
lyses showed that prognosis remained
strongly related to the underlying ventr-
icular disease, although M-TEER reduced
mitral regurgitation[34]. This reinforces
that valvular intervention does not replace

treatment for cardiomyopathy.

In TRILUMINATE, the reduction in
tricuspid regurgitation was associated
with favorable remodeling of the right
chambers[43]. However, interpretation
should consider that immediate reducti-
ons in volume may reflect changes in
loading conditions and not necessarily

complete myocardial recovery.

The
resulted from the heterogeneity of the

inability to pool these data

parameters used, including ventricular
mass, volumes, ejection fraction, TAPSE,
atrial dimensions, right ventricular func-

tion, and valvuloarterial impedance. Fut-
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ure studies should standardize paramete-
rs, assessment time points, and imaging

methods.

Risk of Bias and Certainty of the Evidence

The main aortic trials were classified
as presenting some overall concerns, but
mortality and stroke outcomes were con-
sidered low-risk for measurement. The
open-label nature of the procedures is
difficult to avoid, but it has less impact

on objective and adjudicated events.

Moderate certainty for death or di-
sabling stroke at five years supports the
conclusion of no relevant difference be-
tween TAVI/TAVR and SAVR. The
downgrading occurred mainly due to

heterogeneity between studies.

In the mitral evidence, heterogeneity
and non-uniformity of outcomes limited
the certainty of the combined synthesis.
The exploratory result should be interpr-
eted as indicating the direction of effect,

not as a definitive estimate.

In the tricuspid trials, the lack of
blinding may influence patient-reported
outcomes, such as KCCQ. However, the

magnitude and consistency of the obser-
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ved improvement across different studies
suggest a real clinical benefit, even tho-

ugh the certainty remains limited.

Clinical Implications

The results support an approach
based on shared decision-making and

assessment by multidisciplinary teams.

In aortic stenosis, TAVI/TAVR sh-
ould be considered a consolidated altern-
ative to surgery across different risk
profiles. The choice should consider not
only operative risk, but also age, anato-
my, vascular access, the need for revasc-
ularization, the presence of other valvular
diseases, life expectancy, and the strategy

for future interventions.

In secondary mitral regurgitation,
M-TEER should be directed to carefully
selected patients with significant regurg-
itation despite optimized medical therapy
and suitable anatomy. The mere presence
of mitral regurgitation is not enough to

indicate benefit.

In tricuspid regurgitation, the main
current benefit is related to quality of life
and functional status. Indication should

occur before irreversible deterioration of


http://www.revistacientificaipedss.com

»e

ISSN: 2764-4006 | www.revistacientificaipedss.com

the right ventricle and advanced systemic

injury.

Review Limitations

This review presents limitations that

should be considered. The first

was
clinical heterogeneity across populations,
devices, comparators, and follow-up ti-
mes. The second was incomplete availa-
bility of uniform measures for some

outcomes, especially isolated mortality,

safety, and remodeling.

Including publications derived from
the same family required rigorous control
to avoid double counting. Although the
analyses were organized by independent
populations, some long-term outcomes
and substudies were used only in narrat-

ive syntheses.

The mitral meta-analysis was classi-
fied as exploratory because the trials
differed in the composition of the outc-
ome and the time horizon. Similarly, it
was not possible to perform a tricuspid
meta-analysis of mortality or hospitaliza-
tion due to
the incompatibility of the published met-

rics.

25

Another limitation was the inability

to reconstruct all the numerical steps of
the PRISMA flow retrospectively without
the original search, deduplication, and
screening files. This limitation did not
change the final base analyzed, but it
prevents presenting a complete flow dia-
gram with auditable counts of the initial

steps.

The small number of studies in some
comparisons also made it impossible to
reliably assess publication bias. Tests of
asymmetry and funnel plots would not be
appropriate in analyses with fewer than

ten studies.

Future Prospects

Future trials should prioritize prol-
onged follow-up, standardization of out-
comes, and publication of complete effect
size measures. In aortic stenosis, data
beyond ten years are needed on durabili-
ty, reintervention, coronary access, and

life-cycle strategies.

In mitral valve disease, studies sho-
uld improve selection criteria and identify
markers that distinguish patients with a
higher likelihood of prognostic benefit.
Integrating imaging, biomarkers, artificial

intelligence, and hemodynamic assess-
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ment can enhance selection.

For tricuspid valve disease, it is
necessary to determine whether sympt-
omatic improvement translates into red-
uced hospitalizations and mortality in the
long term. Criteria must also be establis-
hed for choosing between repair and

transcatheter replacement.

Finally, remodeling studies should
adopt standardized sets of echocardiogr-
aphic and tomographic parameters, enab-
ling future quantitative meta-analyses and
a better understanding of the relationship
between valve correction, ventricular re-

covery, and prognosis.

CONCLUSION

Transcatheter interventions have es-
tablished themselves as relevant therape-
utic strategies in the management of
aortic, mitral, and tricuspid valve diseas-
es, although the magnitude and nature of
the benefits vary depending on the valve
treated, the patients’ clinical profile, and

the comparator used.

TAVI/TAVR

showed similar results to surgical repla-

In aortic stenosis,

cement for the composite outcome of all-
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cause death or disabling stroke over five
years, with moderate certainty of the
evidence. The safety profile differed
between strategies: the transcatheter ap-
proach was associated with a lower
incidence of bleeding, acute kidney inju-
ry, and atrial fibrillation, but a higher risk
of vascular complications, need for pa-
cemaker implantation, and residual aortic

regurgitation[8,9,16,19,24].

In secondary mitral regurgitation, the
results indicated a possible benefit of

edge-to-edge transcatheter repair combi-

ned with medical therapy, especially
in patients
carefully selected. However, the high

heterogeneity among MITRAFR, CO-
APT, and RESHAPE-HF2 prevented a
uniform conclusion for all populations,
reinforcing that the response to treatment

depends on the interaction between seve-

rity of regurgitation,

ventricular remodeling, valve anatomy,

and therapeutic optimization[30-35].

In tricuspid interventions, the most
consistent benefits were observed in qua-
lity of life, functional status, and reduct-
ion in the severity of regurgitation. Up to
the one-year horizon, no statistically

robust reduction in mortality or hospital-
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ization for heart failure was demonstrat-
ed, in part due to the small number of
events, wide confidence intervals, and

differences in the metrics used[41-45].

Available data also suggested card-
iac remodeling and improved hemody-
namics after transcatheter interventions.
However, the heterogeneity of paramete-
rs, imaging methods, and evaluation per-
iods prevented the performance of speci-

fic remodeling meta-analyses|[ 17,34,43].

Taken together, the findings support
that the choice between transcatheter
intervention, surgery, and clinical treat-
ment should be individualized and carried
out by a multidisciplinary team. The
decision should consider operative risk,
age, life expectancy, valvular anatomy,
ventricular function, comorbidities, the
expected durability of the device, and the

possibilities for future interventions.

Although the aortic evidence is more
mature, long-term investigations on pro-
sthetic durability, reintervention, and life-
cycle strategies remain necessary. In mi-
tral and tricuspid valvular disease, future
studies should improve patient selection,
and determine

standardize outcomes,

whether functional and hemodynamic
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benefits translate into sustained reducti-

ons in hospitalizations and mortality.
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