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Abstract

There is a worldwide expansion in percutaneous therapy for valvular heart disease. Rapidly evolving technology and the general
increase in life expectancy will support the evolution of new treatment options dedicated to structural heart interventions. Tran-
scatheter aortic valve implantation for severe aortic valve stenosis and percutaneous mitral valve repair with the MitraClip system
for severe mitral regurgitation have been demonstrated as a feasible, innovative alternative for surgical treatment. Despite the
inequality in clinical experience, both procedures have encouraging results and now are a part of everyday clinical practice. More
importantly, rapid development is expected in the next decades. However, the global coronavirus disease 2019 (COVID-19) pan-
demic imposed redistribution of healthcare resources. Hospitals were obliged to modify their workflow and limit TAVI and MitraClip
procedures to urgent or in highly symptomatic patients. Despite this encumbrance improvement in technology and experience
supported by robust evidence from current studies might extend indications for both procedures. The future holds promise for
this treatment modality to become the preferred procedure for all patients despite age or risk and reserving surgical treatment for
a minority. Thus, we present state-of-the-art and current evidence for both methods assumed to change the paradigm of treatment
of valvular heart failure in the future.
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Introduction compared to TAVI. Furthermore, an exponentially increas-
ing number of TAVI procedures was related to the ageing
population across Europe. It might also be a result of the
Valve for Life initiative implemented by the European As-
sociation of Percutaneous Coronary Interventions (EAPCI)
[9-11]. Despite the inequality in clinical experience [3,
9-11], both procedures have encouraging results and now
are a part of everyday clinical practice. More importantly,
prompt development is expected in the next decades.
Thus, we present state-of-the-art and current evidence
for both methods assumed to change the paradigm of
treatment of valvular heart failure (HF) in the future.

There is a worldwide expansion in percutaneous
therapy for valvular heart disease [1-6]. Rapidly evolv-
ing technology and the general increase in life expectan-
cy will support the evolution of new treatment options
dedicated to structural heart interventions. Transcatheter
aortic valve implantation (TAVI) for severe aortic valve
stenosis (AS) and percutaneous mitral valve repair with
the MitraClip system for severe mitral regurgitation (MR)
have been demonstrated as a feasible, innovative alterna-
tive for surgical treatment [1-6]. The first TAVI procedure
was performed in 2002, and just 1 year later early, expe-
rience with MitraClip was reported [7, 8]. However, the . .
complexity and diversity of the mitral valve and subval- MitraClip
vular apparatus have resulted in slower development of Mitral regurgitation (MR) is the second most frequent
percutaneous techniques dedicated to the mitral valve as  valvular heart disease, with a prevalence of up to 10%
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in the older population [12]. Despite the detrimental
effect on prognosis, approximately half of the patients
with severe MR are not eligible for surgery due to an
unacceptably high perioperative risk [12]. According to
the current European Society of Cardiology (ESC) guide-
lines, MR is divided into primary (organic, degenerative)
and secondary (functional, ischemic) [13]. Defects in the
morphology of the mitral valve apparatus lead to prima-
ry MR. In the secondary MR, coaptation is impaired by
left ventricular (LV) remodeling and annular dilatation or
papillary muscle displacement. Thus, it is related to LV
dysfunction rather than the mitral valve itself. However,
both types are associated with an unfavorable prognosis
without invasive treatment [13]. Surgical correction is the
treatment of choice. However, the abundance of inoper-
able patients caused an emerging need for percutaneous
technique restoring coaptation of the mitral valve [13].
The MitraClip (Abbott Laboratories, Menlo Park, Cali-
fornia, USA) is a 4-mm cobalt-chromium clip covered with
a polypropylene fabric. The technique aims to mimic the
surgical procedures known as edge-to-edge repair or “Al-
fieri’s stitch” [14]. Free edges of the anterior and posterior
valvular leaflet are linked by a clip and create a “dou-
ble-orifice” mitral valve. The procedure provides a signifi-
cant reduction of MR severity with a favorable safety pro-
file. Implantation is conducted via the femoral vein under
general anesthesia with fluoroscopy and transesophageal
echocardiography navigation. The device may be re-
opened with repeated attempts of implantation. In the
case of a suboptimal result, a second or even third clip
may be delivered. The MitraClip system received initial
CE-Mark approval in Europe in 2008 and was approved by
the Food and Drug Administration (FDA) in 2013 for use in
primary MR. Furthermore, in 2019, it was endorsed for
use in functional MR in patients at prohibitive risk for mi-
tral valve surgery after evaluation by an interdisciplinary
heart team. However, the 2017 update of the American
Heart Association/American College of Cardiology valve
guidelines suggested the use of MitraClip in severe pri-
mary MR among highly symptomatic patients (New York
Heart Association class Ill to IV) despite optimal medical
therapy, with favorable anatomy, reasonable life expec-
tancy and high surgical risk due to comorbidities. Patients
with primary MR should be evaluated by the heart team
for feasibility and potential risk and benefit from the pro-
cedure [15]. In contrast, the 2017 ESC guidelines allow the
percutaneous edge-to-edge procedure to be considered in
patients with symptomatic severe secondary MR with
suitable valve morphology, when revascularization is not
indicated and the procedural risk is low. Most of these
recommendations were driven by the data from Endovas-
cular Valve Edge to Edge Repair Study (EVEREST) I and II.
Based on findings in animal models, EVEREST | was
lunched as a phase | safety and feasibility trial. The study
group consisted of 27 patients with at least moder-
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ate-to-severe MR (> 3+). The device was successfully im-
planted in 22 patients, while 3 patients underwent the
percutaneous procedure with no clip due to inadequate
reduction of MR. All of these 3 patients underwent subse-
quent surgical treatment. Furthermore, two other pa-
tients were referred to surgery due to device malfunc-
tions. Among 22 patients with an implanted MitraClip,
a significant reduction of MR at 1-month follow-up was
observed in 14 cases. Majority of them maintained this
improvement at 6 months. Freedom from surgical treat-
ment was reported in 82% (18/22) after 6 months. No
major adverse events were observed in 85% at 1 month.
One patient suffered from a stroke, and 3 patients experi-
enced clip replacement from one leaflet. The study proto-
col was modified at the beginning to allow implantation
of multiple clips [16]. A follow-up study analyzed 107 pa-
tients (including the original cohort from EVEREST 1) with
moderate-to-severe (3+) or severe (4+) both organic
(79%) and functional (21%) MR. Procedural success de-
fined by the investigators as MR less than 2+ was achieved
in 74% of patients undergoing MitraClip placement with
a comparable outcome in degenerative and functional
MR. At 1-year follow-up, 66% remained free of death, MR
greater than 2+ or mitral surgery. No periprocedural
deaths were reported, and 10 (9.3%) patients experienced
an adverse event at 1-month follow-up. This initial clinical
experience with MitraClip device made it possible to es-
tablish the feasibility and safety of the procedure [6]. In
2011, EVEREST Il was initiated as the first randomized
clinical trial comparing the efficacy and safety of surgical
treatment with MitraClip [17]. Patients were randomized
2 : 1 to percutaneous therapy versus surgery. The study
group included 258 patients with MR 3+ or 4+ (27% sec-
ondary and 73% primary). The use of MitraClip was asso-
ciated with a lower rate of periprocedural complications
as compared to surgery. However, efficacy in the decrease
of MR severity was lower for the percutaneous treatment.
Importantly, patients with improvement in MR grade after
MitraClip maintained these results during 24 months of
follow-up. Furthermore, no differences in mortality were
observed between groups. Based on subgroup analysis,
the most beneficial outcome in the MitraClip group was
observed in older patients (> 70 years), in functional MR
and low LV ejection fraction [17]. Several subsequent
studies confirmed the EVEREST | and Il outcomes. The
Amsterdam Center for Contemporary European Studies in
Europe (ACCESS-EU) showing data of “real-world” experi-
ence enrolled 567 patients with significant MR (77% func-
tional MR). At 12-month follow-up, an 81.8% survival rate
with MR grade 2+ or less maintained in 78.9% of patients
was reported. Furthermore, functional improvement mea-
sured in NYHA scale and distance in the 6-minute walk
test as well as amelioration of quality of life (QoL) was
observed up to 12 months after the MitraClip procedure.
In addition, MitraClip was associated with low rates of
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hospital mortality and adverse events [18]. Getting Re-
duction of Mitral Insufficiency by Percutaneous Clip Im-
plantation (GRASP) was another registry with promising
results. At 12 months, the composite event-free survival
endpoint of death, surgery, or MR > 3+ was 75.8% for
117 patients treated with MitraClip. Furthermore, there
were no differences in safety or efficacy outcomes for
both degenerative and functional MR [19]. A meta-analy-
sis of 16 studies reported similar results with a low ad-
verse event profile with 14.7% of patients with MR > 3+
during 12-month follow-up [20]. Furthermore, data from
the largest registry to date, from Germany, demonstrated
79.7% survival among all MitraClip patients at 12 months
as well as a decreased rate of hospital readmissions due
to HF. However, this study did not provide echocardio-
graphic data at 12 months. Outcomes available in 828 pa-
tients showed clinical benefit with 63% of patients in
NYHA | or Il class as compared with 11% at baseline. The
majority of patients were independent in self-care after
MitraClip [21]. Finally, recently, two randomized controlled
trials brought new light to our knowledge, despite appar-
ently contradictory information [22, 23]. The Cardiovascu-
lar Outcomes Assessment of the MitraClip Percutaneous
Therapy (COAPT) trial was designed to determine the
safety and effectiveness of the MitraClip for functional
MR in patients with HF as compared to standard-of-
care therapy [23]. Patients disqualified from mitral valve
surgery after heart team assessment were enrolled in
the study. Percutaneous Repair with the MitraClip Device
for Severe Functional/Secondary Mitral Regurgitation
(MITRA-FR) evaluated the benefits and safety of the Mi-
traClip system with optimal medical therapy (OMT) as
compared with OMT alone in severe symptomatic sec-
ondary MR with contraindication to surgical repair [22].
The primary endpoint of both trials was based on clinical
outcomes. Death or readmission to hospital related to ex-
acerbation of HF at 12 months in MITRA-FR, and all hospi-
talizations due to HF at 24 months in COAPT. No differenc-
es between the two arms in MITRA-FR were observed,
while the MitraClip decreased mortality (29.1% vs. 46.1%;
p = 0.001) and hospitalizations related to HF (35.8% vs.
67.9%; p = 0.001) and improved Qol and functional ca-
pacity in the COAPT trial. The absolute risk reduction of
mortality in the COAPT trial was 17%, with a number
needed to treat of 6 for prevention of one death over
24 months. Importantly, such an impressive effect in re-
duction of mortality was previously reported for the use of
renin-angiotensin inhibitors in HF. Importantly, an echo-
cardiographic substudy of the COAPT Trial confirmed that
benefits of MitraClip were observed in all echocardio-
graphic subgroups, regardless of the degree of LV dys-
function, LV dimensions, pulmonary hypertension, the
severity of tricuspid regurgitation or individual mitral re-
gurgitation parameters. Also, the QoL substudy confirmed
that in patients with HF and secondary mitral regurgita-
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tion, MitraClip implantation resulted in early, substantial
and sustained improvement in health status compared
with standard care [24]. Thus, these results might lead to
a paradigm shift in the treatment of patients with mitral
valve regurgitation and HF. However, the outstanding clin-
ical effect and inconsistent results of these two trials en-
courage discussion on a potential explanation. Despite
the approval by the FDA for MitraClip in secondary MR,
these data should be viewed with caution. First, the sam-
ple size was much larger in the COAPT trial as compared
to the MITRA-FR. Furthermore, patients enrolled in the
MITRA-FR trial had larger LV end-diastolic volumes
(MITRA-FR vs. COAPT: 135+35ml/m? vs. 101 +34ml/m?,
respectively), suggesting more advanced LV dysfunction.
Also, the COAPT trial excluded patients with extremely di-
lated LV (end-systolic diameter < 70 mm), while MITRA-FR
had no LV dimension limit. Patients with HF and concom-
itant MR and severe LV dilation were associated with
worse outcomes after surgical correction of ischemic MR
[25]. In addition, there was a difference in LV ejection frac-
tion inclusion criteria (MITRA-FR vs. COAPT: 15-40% vs.
20-50%, respectively). However, the mean LV ejection
fraction in the MitraClip arm was comparable (MITRA-HF
vs. COAPT: 33.3% vs. 31.3%). In addition, there was incon-
sistency in the severity of MR in both trials (MITRA-FR vs.
COAPT effective regurgitant orifice area (EROA): 31+10
mm?vs. 41 +15 mm?). In the MITRA-FR trial, 2012 Europe-
an guidelines criteria were applied, while the COAPT trial
was based on the 2006/2008 American guidelines. More
clips were implanted per patient in the COAPT trial as
compared to MITRA-FR. Thus, a greater reduction of MR
was observed in the COAPT trial. Also, over 30% of pa-
tients in both groups in the COAPT trial were not included
in the 24-month visits, which might limit the results.
These factors may explain the striking discrepancies in
outcomes between the MITRA-FR and COAPT trials [26,
27]. However, the observed outcomes should be extrapo-
lated with caution and only carefully selected patients,
evaluated by a multidisciplinary heart team, should be
referred for the MitraClip procedure for the treatment of
secondary MR. We should keep in mind that patients
scheduled for the MitraClip should meet strict echocar-
diographic criteria. Hopefully, the introduction of new de-
vices, for instance, Cardioband and Harpoon, may address
other populations of patients with mitral valve disease.
Results of the Reshape HF2 trial will bring more data and
hopefully will strengthen the role of the MitraClip in the
treatment of secondary MR [26-28]. Furthermore, ran-
domized trials with longer-term observation should be
performed to establish the role of the MitraClip.

Transcatheter aortic valve implantation

Severe AS is the most common valvular disease. The
incidence tends to increase rapidly with age to 2.5-8.1%
in the population over 75 years old [29-32]. The progno-
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sis in symptomatic severe AS is poor; average survival
time is 2—3 years [29-32]. Three processes are involved in
its etiology: lipid accumulation, inflammation, and calci-
fication [1-3]. Several mechanisms and risk factors in-
volved in the pathogenesis of AS are similar to those ob-
served in atherosclerosis. Reduced valve area leads to
progressively increased left ventricular pressure overload
and left ventricular hypertrophy as a major compensato-
ry mechanism. Finally, it leads to reduced ventricular
ejection performance and cardiac output with HF syn-
drome as a consequence. The observed and forecasted
changes in the demographic structure of the population
indicate significant advances in the population aging
process. It will result in an exponential increase in the
need for AS treatment in the coming years. Currently, the
treatment of choice of symptomatic severe AS is still sur-
gical aortic valve replacement (SAVR). However, one-third
of elderly patients are not even qualified for surgery due
to age, comorbidities, and too high risk of surgery. Since
the first pioneering procedure by Cribier et al. in 2002,
TAVI has become an acceptable standard of care in pa-
tients with symptomatic severe AS who are not eligible
for surgery. After several first-in-man trials, Edwards Sa-
pien Valve and CoreValve received the CE mark in 2007
as the first TAVI prostheses on the European market
[33-35]. The Placement of AoRTic TraNscathetER Valve
(PARTNER) 1 trial demonstrated the superiority of TAVI
with the Edwards Sapien valve system (Edwards Life-
sciences, Irvine, CA, USA) over optimal medical treat-
ment. Thus, TAVI has been considered as a feasible alter-
native for inoperable high-risk patients [1]. Beneficial
outcomes with the self-expandable CoreValve system
(CoreValve, Irvine, CA, USA) were also demonstrated by
the CoreValve US Pivotal Trial [36]. Furthermore, studies
with 5-year outcomes of TAVI and national registries pro-
vided additional evidence supporting favorable results of
novel treatment option [37-40]. However, in both trials,
major vascular complications were more frequently re-
ported in TAVI, while higher rates of major bleeding and
new-onset atrial fibrillation (AF) were observed after
SAVR. Rapidly evolving technology allowed the indica-
tions for TAVI to be expanded to intermediate- and low-
risk patients. Comparable outcomes in terms of both all-
cause mortality and disabling stroke for TAVI and SAVR
were reported in the PARTNER 2 cohort A study at 2 years
after the procedure [2]. Furthermore, in the transfemoral
cohort, TAVI even resulted in a lower rate of adverse
events than SAVR (HR = 0.79; 95% Cl: 0.62-1.00). In ad-
dition, TAVI resulted in lower 30-day risk of acute kidney
injury (AKI), severe bleeding and new-onset AF. In con-
trast, lower rates of moderate or severe paravalvular aor-
tic regurgitation (PVR) and major vascular complications
were reported in SAVR. Importantly, patients in the TAVI
group with moderate or severe PVR at 30 days were as-
sociated with higher mortality during 24-month fol-
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low-up as compared to the group with no or trace PVR.
Surgical or Transcatheter Aortic-Valve Replacement in In-
termediate-Risk Patients (SURTAVI) also demonstrated
non-inferiority of TAVI as compared to SAVR in patients
with severe AS at intermediate risk [41]. The incidence of
the composite endpoint of all-cause death or disabling
stroke at 24 months was similar in both groups. Patients
after surgical treatment experienced higher 30-day rates
of AKI, AF and blood transfusion. On the other hand,
a higher rate of major vascular complications and need
for permanent pacemaker implantation were observed
for TAVI. Moderate or severe PVR was more common in
the TAVI group in 12-month observation as compared to
the SAVR group. Furthermore, Nordic Aortic Valve Inter-
vention Trial (NOTION) investigated relatively low risk pa-
tients with comparable rates of all-cause mortality,
stroke, or myocardial infarction at 12 months (TAVI vs.
SAVR, 13.1% vs. 16.3%; p = 0.43) and at 5 years (TAVI vs.
SAVR, 39.2% vs. 38.5%; p = 0.78) [41]. Finally, a me-
ta-analysis of randomized controlled trials suggested
lower risk of death in all TAVI patients despite the risk
profile (HR = 0.87; 95% Cl: 0.76-0.99; p = 0.038) [42] and
in TAVI with transfemoral access in both intermediate
and low risk (HR = 0.79; 95% Cl: 0.66—0.94) [43]. Another
meta-analysis of 5647 intermediate-risk patients sug-
gested no differences in all-cause and cardiac mortality
at 30-day, 12-month and 24-month follow-up. Patients
treated with SAVR were at higher risk of AKl and AF. Need
for permanent pacemaker implantation and aortic insuf-
ficiency were more frequently reported in patients treat-
ed with TAVI [44]. Recent data on 20,549 patients with
severe AS and low surgical risk from the German Aortic
Valve Registry (GARY) demonstrated that TAVI was asso-
ciated with improved 30-day survival as compared to
SAVR (98.3% vs. 97.0%; p = 0.001) [45]. Similar outcomes
were reported in both groups in 12-month observation
(90.4% vs. 91.2%; p = 0.40). Age was the most relevant
factor influencing decisions of choice between TAVI and
SAVR (mean age: 78.9 vs. 67.5 years, respectively). Due to
the above-mentioned encouraging results, TAVI is on the
way to becoming a universal treatment even in low-risk
cohorts. Finally, data from PARTNER 3 and Evolut Low
Risk trials allowed the FDA to simultaneously expand the
indications for the use of the Edwards Lifesciences’ Sapi-
en 3 valve and Medtronic’s CoreValve Evolut system to
low-risk patients with severe AS [3, 46]. The PARTNER 3
Trial demonstrated that low-risk patients treated with
TAVI experienced lower incidence of the primary compos-
ite endpoint (death, stroke, or rehospitalization at 1 year)
than the SAVR group (8.5% vs. 15.1%; absolute differ-
ence, —6.6 percentage points; 95% Cl: —10.8 to —2.5). The
results were valid for both noninferiority and superiority
criteria. At 30 days, lower rates of stroke and new-onset
AF were observed in the TAVI group. There were no differ-
ences in the rate of mortality, permanent pacemaker in-
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sertions and moderate to severe PVR between groups.
Furthermore, these outcomes were maintained up to
12 months [3]. Similarly, the Evolut Low Risk trial demon-
strated no differences between TAVI and SAVR in the in-
cidence of the primary composite endpoint (death or
disabling stroke) at 24 months for the noninferiority
threshold. At 30 days, TAVI patients were less likely to
have undergone disabling stroke, bleeding complications,
AKI or AF. However, moderate or severe PVR and perma-
nent pacemaker implantation were more common in the
TAVI population as compared with SAVR. Similar mortali-
ty rates were reported in both study arms at 30 days and
12 months. Furthermore, admission to hospital for HF
was less frequent in the TAVI group at 12-month fol-
low-up [46]. There were substantial differences in the
design of both studies, populations as well as composite
endpoints. In the PARTNER 3 trial, more patients were ex-
cluded due to severe calcifications of the left ventricular
outflow tract, adverse aortic root, and burdensome trans-
femoral access. It might partly explain the low rates of
TAVI complications observed in this trial. In contrast to
the PARTNER 3 trial, rehospitalizations at 12 months
were not included in the composite endpoint of the Evo-
lut Low Risk trial. However, a reduction in hospitaliza-
tions for HF at 12 months in the Evolut Low Risk trial may
suggest that the performance of self-expanding valves
and balloon-expandable valves is likely to be similar in
this term [46]. Despite inconclusive outcomes of me-
ta-analyses [47-50], available data suggest at least non-
inferiority of TAVI as compared to surgical treatment.
Thus, TAVI could be considered as a first-line therapy in
low risk patients with severe aortic stenosis. However,
long-term observation is pivotal to validate these out-
comes.

Future and perspectives

Nowadays, approximately 180000 patients might be
considered as potential TAVI candidates in the European
Union and in Northern America each year. This population
will probably increase to 270000 after expanded indica-
tions for low-risk patients [51]. The astounding improve-
ment in technology and experience supported by robust
evidence from current studies will lead to inevitable de-
velopment and domination of the TAVI procedure in the
treatment of severe AS. Implementation of TAVI in facili-
ties without on-site cardiac surgery is another crucial step
to increase availability of this procedure. Furthermore,
the next milestone will be the growing need for valve-in-
valve procedures and paravalvular leak closures [52-54].
Adoption of these techniques might allow interventional
cardiology to effectively deal with complications of both
surgical and transcatheter valve interventions. Another
important issue is device-host interactions and the dif-
ficulty to predict optimal suitability of the valve in the
wide variability of geometry and dimensions between
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particular patients [52, 53, 55]. The growing number of
TAVI candidates and available valve types will require
a patient-tailored approach and appropriate tools for
procedural planning [52-57]. Another milestone for TAVI
development is bicuspid aortic valve, as the most com-
mon congenital heart disease [52-57]. There is a lack of
data comparing TAVI and SAVR in this specific anatomi-
cal setting. However, promising results with low compli-
cation rates were reported recently [52-57]. Longevity of
the TAVI valve will also be an important issue to solve.
Facing expansion of this device to a younger population
will necessitate evaluation and development of durability
of the biological prosthesis [52, 53]. Since TAVI is con-
sidered in a younger, low-risk population, risk of future
interventions such as percutaneous coronary interven-
tion will be increased. Thus, position of the aortic valve
prosthesis might be an important challenge for access to
coronary arteries [52, 53]. Also proper risk stratification
for decision-making and TAVI qualification are required
[52-54]. Patient selection, device type and access, with
comprehensive evaluation based on a patient’s medical
condition, will be key for TAVI utilization [52-54, 58]. The
future holds promise for this treatment modality to be-
come the preferred procedure for all patients despite age
or risk and reserving surgical treatment for a minority of
cases.

TAVI and MitraClip — Polish experience

A team of invasive cardiologists from the Universi-
ty Hospital and cardiac surgeons from the John Paul Il
Specialist Hospital in Krakow performed the first TAVI
procedure in Poland in 2008 and MitraClip 5 years later.
Despite rapid implementation of both techniques to daily
clinical practice, the number of MitraClip procedures in
Poland remained unsatisfactory [9, 10, 59]. However, the
total number increases each year [59]. New indications
for MitraClip might allow a new population of patients
to benefit from this device. Similarly, despite continuous
growth of the number of TAVI, with 40 procedures per
million population in 2019, it is still far below the aver-
age volume in most Western European countries [9, 10,
59]. Several explanations for this disparity are possible,
including low national expenses on health care, and the
relatively high cost of the procedure after adjustment for
gross domestic product per capita. Also, the Polish Na-
tional Health Fund strategy of restrictive reimbursement
of the TAVI resulted in a limited annual frequency of this
procedure. Thus, waiting lists for TAVI exceed current pos-
sibilities provided by the national healthcare system. All
these factors together with aging of the population en-
tailed an unmet need for enhancement of TAVI volume in
Poland. On the basis of these alarming reports, the EAPCI
introduced the Valve for Life Initiative [11, 60]. The main
aim was to enhance awareness of inequality of patient
access to this life-saving therapy and increase the number
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of TAVI procedures per year. Furthermore, the initiative
also aimed to create a suitable climate for serious discus-
sion about enhancing reimbursement for TAVI. As a result
of a well-planned and focused nationwide campaign, the
number of patients treated with TAVI is increasing every
year. However, extending indications to low-risk patients
will exponentially increase the list of candidates waiting
for less invasive treatment [9, 10, 59]. These findings are
essential for health care resource planning of structural
heart disease treatment. Thus, constant development
and support of this technique are crucial for the national
healthcare system and aging population.

Structural procedures during the COVID-19
pandemic

The global coronavirus disease 2019 (COVID-19) pan-
demic necessitated redistribution of healthcare resourc-
es for treatment of patients infected with the severe
acute respiratory syndrome coronavirus 2 (SARS-CoV-2).
Thus, hospitals were obliged to modify their workflow,
especially the number of elective procedures using valu-
able ventilators and beds in intensive care units. Many
hospitals decided to limit TAVI and MitraClip procedures
to urgent cases or highly symptomatic patients [61].
Recently, a few position papers postulated recommen-
dations for percutaneous treatment of structural heart
diseases during the COVID-19 pandemic [61-64]. Limited
anesthetic and intensive care facilities raise the need for
triage of patients and performing procedures only in se-
lected cases with minimal resources. Furthermore, same-
or next-day discharge is desirable to avoid potential risks
of COVID-19 transmission and to provide cardiovascular
care to high-risk patients. With pandemic abatement,
healthcare systems might face substantial waiting lists
and a high burden of patients with progression of symp-
toms. Significant delay in treatment might be associated
with detrimental outcomes even in populations initially
considered as low risk [61-64].
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