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Uvod

Od kongresa Europskoga kardioloskog drustva odr-
Zanog 2015. godine do sada objavljen je velik broj
istrazivanja o dijagnosticiilijeCenju bolesti sréanih
zalistaka.

U doba brzog razvoja terapijskih mogu¢nosti i
tehnologije velik broj znanstvenih doprinosa pove-
zan je sa sve Sirom ulogom perkutanih intervenci-
ja. Novi podatci dobiveni istrazivanjima utvrduju
valjanost transkateterskoga pristupa u razli¢itim
podgrupama bolesnika, $to otvara nove perspekti-
ve 1 strategije u lije¢enju bolesnika.

Najvazniji su ¢lanci odabrani za ovaj pregled li-
terature.

Epidemiologija

Poznato je kako je starenje opée populacije pove-
zano sa sve visom prevalencijom bolesti sr¢anih
zalistaka.

Preamble

A large number of studies addressing various
aspects of the diagnosis and treatment of val-
vular heart disease (VHD) have been published
since the ESC Annual congress in 2015.

As expected in this era of rapidly evolving
therapeutic modalities and technologies, many
scientific contributions are related to the ex-
panded role of percutaneous interventions. New
data are now available, consolidating the valid-
ity of the transcatheter approach in a variety of
subsets of patients and therefore offering new
strategies and perspectives in management.

The most relevant articles have been selected
for this review.
Epidemiology
It is well known that ageing of the population

is associated with a higher prevalence of VHD.
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Jedna od objavljenih studija rezultat je velikoga ehokardio-
grafskoga probira osoba s jo$ nedijagnosticiranim bolestima
sréanih zalistaka, a koja je uklju¢ila 2500 osoba starijih od 65
godina (Slika 1).! Klini¢ki bitna, no jo$ nedijagnosticirana bolest
sréanih zalistaka (umjerenoga ili teskoga stupnja) utvrdena
je u 6,4 % osoba. U navedenoj kohorti 4,9 % osoba imalo je ve¢
poznatu bolest sr¢anih zalistaka (ukupna prevalencija 11,3 %).
Prevalencija klini¢ki bitnih bolesti sr¢éanih zalistaka mogla bi se
do 2050. godine udvostruciti. Jedinstveni podatci iz ove studije
upucéuju na veli¢inu problema rastuée epidemije bolesti sr¢anih
zalistaka, s dalekoseZznim implikacijama za lije¢nike 1 zdrav-
stvene sustave. S obzirom na predominantno stariju populaciju
zahvacenu klini¢ki bitnim bolestima sr¢anih zalistaka, ocekuje
se da ¢e najvazniju ulogu u zbrinjavanju bolesnika imati upravo
perkutani modaliteti lijecenja.

Aortna stenoza

Istrazivanjem procesa kalcificiranja 1 stvaranja stenoze aor-
tnog zalistka utvrdena je povezanost stupnja/ kalcifikacije
spomenutog zalistka i sadrZaja Zeljeza u njemu kao posljedice
mikrokrvarenja u listi¢e zalistaka.? Proliferacija i remodelacija
izvanstani¢nog matriksa koje uzrokuju kalcifikaciju i progresiv-
no suzenje aortnog usca, posljedica su unosa Zeljeza u intersti-
cijske stanice zalistka. Ovi rezultati isticu patofiziolosku ulogu
mikrokrvarenja u zalistke te se prijenosnici Zeljeza navode kao
moguci novi terapijski ciljevi usporivanja hemodinamske pro-
gresije aortne stenoze.

Neke podgrupe bolesnika s aortnom stenozom zahtijevaju po-
seban pristup i razli¢ite oblike lije¢enja.

Analiza ehokardiografske baze podataka Duke Echocardio-
graphic Database utvrdila je znatnu smrtnost bolesnika s umje-
renom/teskom aortnom stenozom i disfunkcijom lijeve klijetke
te je utvrdena dobrobit kirurske zamjene aortnog zalistka i u
bolesnika s umjerenom aortnom stenozom (srednji gradijent >25
1 <40 mmHg)®. U buduc¢nosti bi prikladna metoda zbrinjavanja

A large-scale echocardiographic screening involving 2500
individuals aged > 65 years was conducted to detect undi-
agnosed VHD (Figure 1).! Clinically significant (moderate or
severe) undiagnosed VHD was identified in 6.4%. In addition,
4.9% of the cohort had pre-existing VHD (a total prevalence
of 11.3%). Projecting these findings using population data,
the prevalence of clinically significant VHD is estimated to
double before 2050. The unique data of this study confirm the
scale of the emerging epidemic of VHD, with widespread im-
plications for clinicians and healthcare resources. In this sce-
nario of predominantly elderly people affected by significant
VHD, percutaneous modalities of treatment are expected to
play a major role.

Aortic stenosis

The mechanismsresponsible for aortic valve calcification and
development of aortic stenosis (AS) have been explored, and
an association between valvular iron resulting from intraleaf-
let haemorrhage and the degree of aortic valve calcification
has been demonstrated.? Iron uptake by valvular interstitial
cells produces proliferation and extracellular matrix remod-
elling leading to calcification and progressive narrowing of
the valve. These findings emphasize the pathophysiological
role of valvular haemorrhages and suggest iron transporters
as a novel potential therapeutic target to slow the haemody-
namic progression of AS.

Some subsets of patients with AS deserve special consid-
eration and may require different patterns of treatment.

An analysis of the Duke Echocardiographic Database re-
vealed that in patients with moderate/severe AS and left ven-
tricular dysfunction mortality was definitely substantial and
aortic valve surgery was associated with a significant sur-
vival benefit even in the presence of only moderate AS (mean
gradient >25 and <40 mmHg).® In this high-risk cohort tran-
scatheter aortic valve implantation (TAVI) rather than aortic
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FIGURE 1. UK population projections of diagnosed and undiagnosed significant valvular heart disease. The OxValve Popula-
tion Cohort Study. Diagnosed estimates are based on the number excluded from participation in the present study due to a
prior diagnosis of valvular heart disease. Undiagnosed estimates are based on the number with newly diagnosed significant

valvular heart disease in OXVALVE-PCS.

Reproduced with permission from D'Arcy JL et al.
This Figure has been reprinted by permission of Oxford University Press on behalf of the European Society of Cardiology.
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bolesnika u skupini visokog rizika mogla biti transkateterska
implantancija aortnog zalistka (TAVI) umjesto kardiokiruske
zamjene aortnog zalistka (AVR).

Asimptomatski bolesnici s teSkom kombiniranom greskom
aortnog zalistka moraju se kontrolirati svakih 6 mjeseci jer je
dokazano kako ¢e se u 50 % takvih bolesnika razviti simptomi i
zahtijevat ¢e zamjenu aortnog zalistka unutar jedne godine od
utvrdivanja dijagnoze*. Zbog toga se u bolesnika s kombinira-
nim greSkama aortnog zalistka preporucuje ranije upucivanje
nanjegovu zamjenu.

LijeCenje bolesnika s aortnom stenozom dramati¢no se mije-
njarazvojem transkateterskih metoda zamjene aortnog zalistka
te u buduénosti ocekujemo nove perspektive u pristupu lijece-
nju.

Transkateterska zamjena aortnog zalistka trenutacno se
smatra metodom izbora za neoperabilne bolesnike te kao prefe-
rirana alternativa u bolesnika s visokim rizikom.

Dugoroéno prac¢enje bolesnika s visokim rizikom nedavno
je ponovno pokazalo superiornost TAVI-ja®. Objavljena je studi-
ja koja je obuhvatila 750 bolesnika randomiziranih na TAVI sa
samoekspandirajuéim zalistkom (Core Valve) ili na kardiokirur-
sko lijecenje primjenom AVR-a. Nakon tri godine prac¢enja, bo-
lesnici nakon TAVI-ja imali su mnogo manji ukupni mortalitet
ili pojavnost mozdanog udara (37,3 % prema 46,7 %; p = 0,006), uz
istodobno bolje hemodinamske parametre u usporedbi s bole-
snicima koji su lije¢eni primjenom AVR-a.

Nedavno su objavljeni podatci koji upucuju na neinferiornost
TAVI-ja u usporedbi s klasi¢nom kirurgijom u starijih bolesnika
s umjerenim rizikom.

U randomiziranome klinickom ispitivanju PARTNER2° 1011
bolesnika s umjerenim rizikom randomizirano je na TAVI (SAPI-
EN XT, Edwards Life sciences), a 1021 bolesnik na kardiokirursko
lijecenje AVR-om. Nakon dvije godine prac¢enja nisu utvrdene
znatne razlike u primarnom ishodu ukupne smrtnosti ili pojav-
nosti mozdanog udara. Kohorta bolesnika s transfemoralnim
TAVI-jem imala je mnogo nizu ukupnu smrtnost ili pojavnost
mozdanog udara u usporedbi s klasi¢nim AVR-om.

U sli¢noj studiji” posljednja generacija SAPIEN3 zalistka
(Edwards Life sciences) ispitivana je u 1077 bolesnika s umje-
renim rizikom. Tehnikom uparivanja grupa prema sli¢nostima,
uzimajuci u obzir inherentna ograni¢enja metode, ishodi ove
populacije usporedeni su s ishodima bolesnika s umjerenim
rizikom lije¢enih AVR-om u studiji PARTNER2. Nakon jedno-
godisnjega pracenja bolesnika s implantiranim SAPIENS za-
listkom ishodi su bili ovakvi: ukupni mortalitet 7,4 %, pojavnost
mozdanog udara 2 %, potreba za reintervencijom na aortnom
zalistku 1 % i umjerena ili teska paravalvularna regurgitacija 2
%. U usporedbi s kirurskom grupom, TAVI u¢injen sa SAPIEN3
zalistkom bio je superioran kirurskom zahvatu u zajednicko-
me primarnom ishodu (mortalitet, moZdani udar, reintervencija
i umjerene ili teSke paravalvularne regurgitacije) godinu dana
nakon izvedenog zahvata.

Ovi podatci podupiru prosirenje indikacija za TAVI na stari-
je bolesnike s teskom aortnom stenozom i umjerenim rizikom.
Daljnje prosirenje indikacije prema grupama bolesnika s niskim
rizikom ocekuje se nakon odgovaraju¢ih randomiziranih kli-
nickih ispitivanja: PARTNER31 Evolut Low Risk.

Nedavnom metaanalizom svih dosadasnjih randomiziranih
klini¢kih ispitivanja koja su usporedivala sigurnost i u¢inko-
vitost TAVI-ja s AVR-om kod razli¢itih skupina bolesnika s ob-
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valve replacement (AVR) may well be a convenient option in
the future.

Asymptomatic patients with severe mixed aortic valve
disease should be evaluated at least every 6 months because
half of them will become symptomatic and require AVR with-
in 1 year.* Therefore, more liberal indication criteria for AVR
should be adopted in the mixed aortic valve disease popula-
tion.

Following the advent of TAVI, the treatment of AS has
changed dramatically, and new perspectives are expected in
the future.

Transcatheter aortic valve implantation is currently con-
sidered the treatment of choice for inoperable patients and
the preferred alternative for high-risk patients.

The long-term superiority of TAVI in high-risk patients has
been recently reemphasized.® A total of 750 patients were ran-
domly assigned to, and underwent, TAVI with a self-expand-
able device (CoreValve) or surgical AVR. After 3 years, TAVI
was associated with significantly reduced all-cause mortal-
ity or stroke (37.3% vs 46.7%: P = 0.006) and better aortic valve
haemodynamics compared with surgery.

Recently, scientific evidence has been provided to support
the idea that TAVIis non-inferior to surgery in elderly patients
at intermediate-risk patients.

In the PARTNER 2 randomized trial,® 1011 intermediate-risk
patients were assigned to TAVI (SAPIEN XT, Edwards Lifes-
ciences) and 1021 to surgical AVR. At 2 years no significant
differences were observed between the two groups in the
primary end point of all-cause mortality or stroke. Of note, in
the cohort of patients who received transfemoral implanta-
tion, TAVI was associated with a significantly lower rate of all-
cause death or disabling stroke compared with surgical AVR.

In another study,” the latest generation SAPIEN 3 device
(Edwards Lifesciences) was evaluated in 1077 intermediate-
risk patients. Using a propensity score analysis, with the
inherent limitations of this method, the outcomes in this
population were compared with those observed in interme-
diate-risk patients treated with surgical AVR in the PARTNER
2 trial. At 1year follow-up, inpatients treated with the SAPIEN
3, all-cause mortality was 7.4%, the occurrence of disabling
stroke 2%, aortic valve re-intervention 1%, and moderate or
severe paravalvular regurgitation 2%. Comparison with the
surgical group revealed that for the primary composite end-
point of mortality, strokes, re-interventions and moderate or
severe aortic regurgitation at 1 year, TAVI with SAPIEN 3 was
superior to surgical AVR.

These findings support the extension of the clinical indica-
tions of TAVI to elderly patients at intermediate risk with se-
vere AS. A further extension of the indications of TAVI toward
low risk patient is to be studied in a dedicated RCT: PARTNER
3 and Evolut low risk.

A recent meta-analysis of all available randomized trials
comparing the safety and efficacy of TAVI vs surgical AVR
across the spectrum of risk and in different subgroups reveals
that TAVI was associated with a significant survival benefit
throughout 2 years of follow-up (Figure 2).2 Importantly, the
superiority was observed irrespective of the TAVI device
across the spectrum of intermediate and high-risk patients,
and was particularly pronounced among patients undergoing
transfemoral TAVI and in females.

Cardiologia Croatica O
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Death from any cause

Trial TAVI SAVR HR(95%Cl) P
:

PARTNER 1A 116/348  114/351 —.— 090 (0.71, 1.15)

US CoreValve 85/391 99/359 — 0.79 (0.61, 1.01)

NOTION 11/145 141135 a 0.72 (0.33, 1.59)

PARTNER2A 166/1011  170/1021 0.92(0.74, 1.13)

Overall (Heterogeneity % < 0.001, P = 0.755) 0.87 (0.76, 0.99) 0.038

T T T
0.2 0.5 2 5

Favours TAVI Favours SAVR

gt

FIGURE 2. Random-effects meta-analysis of transcatheter aortic valve implantation vs. surgical aortic valve replacement for
the primary outcome of death from any cause. Forest plots showing the results of meta-analysis of transcatheter aortic valve
implantation vs. surgical aortic valve replacement for the primary outcome of death from any cause at 2 years of follow-up.
Hazard ratio estimates according to intention-to-treat principle were retrieved from three trials (PARTNER 1A, NOTION, and
PARTNER 2A); whereas one trial (US CoreValve High Risk) contributed with the estimated risk ratio by using the events provi-
ded in as-treated populations. The provided number of events and total trial population in each arm correspond to intention-
to-treat or as-treated populations, according to the available information in each trial. Boxes and horizontal lines represent
the respective hazard ratio and 95% confidence interval for each trial. The vertical solid line on the plot represents the point
estimate of hazard ratio = 1. The vertical dashed line on plot represents the point estimate of overall hazard ratio. The size of
each box is proportional to weight of that trial result. Diamonds represent the 95% confidence interval for pooled estimates of
the effect and are centred on pooled hazard ratios. Heterogeneity estimate of T2 accompanies the summary estimate. Values
of T2 around 0.04 are considered to indicate low heterogeneity.

TAVI = transcatheter aortic valve implantation; SAVR = surgical aortic valve replacement; HR = hazard ratio; Cl =confidence interval.

Reproduced with permission from Siontis GC et al.
This Figure has been reprinted by permission of Oxford University Press on behalf of the European Society of Cardiology.

zirom na rizik od zahvata i druge varijable zaklju¢eno je da su Important information on the long-term outcome after
bolesnici lije¢eni TAVI-jem imali mnogo bolje preZivljenje nakon TAVI was reported in the large FRANCE-2 registry® showing
dvogodi$njega pracenja (Slika 2)%. Vazno je istaknuti kako je su- that valve performance remains stable over time and late
periornost metode dokazana bez obzira na proizvodaca zalistka mortality is largely related to non-cardiac causes. However,
1 stupanj rizika. Superiornost je posebno izraZena u bolesnika s information regarding the durability of bioprostheses used in
TAVI-jem ucinjenim transfemoralnim putemiu Zenskih osoba. TAVIis still limited.
1z velikog registra bolesnika FRANCE-2 dobivene su vazne Early leaflet thickening with reduced motion has been doc-
informacije o dugoro¢nim ishodima lije¢enja te upuc¢uju na sta- umented in 10% of the balloon-expandable transcatheter aor-
bilnu funkciju zalistka s vremenom 1 kako je kasni mortalitet tic valves. These changes were not associated with clinical
vec¢inom povezan s nekardioloskim uzrocima®. Ipak, malo je symptoms, although an increase in transvalvular pressure
podataka o trajnosti bioloskih zalistaka koji se rabe u TAVI-ju. gradients was occasionally detected. Full anticoagulation led
U 10 % transkateterskih aortnih zalistaka koji se balonski ek- to almost complete resolution of the problem (Figure 3).1°
spandiraju opisani su rano zadebljanje listi¢a i smanjenje njiho- A large multicentric registry identified predictors of endo-
ve pokretljivosti. Navedene promjene nisu simptomatske, iako carditis after TAVI and showed that patients who developed
se povremeno opisuje povisenje transvalvularnoga gradijenta endocarditis had high rates of in-hospital mid-term mortality.**
tlaka. Antikoagulacijsko lije¢enje dovodi do gotovo potpunog Finally, a large international registry initiated by the
povlacenja promjena (Sika 3).° ESC: ROPAC on pregnancy in patients with cardiac disease,
Prediktori endokarditisa nakon TAVI-ja dobiveni su analizom showed that the overall fatality rate in pregnant women with
drugoga velikog multicentri¢nog registra te je dokazano kako moderate or severe AS is low. However, the presence of severe
bolesnici s endokarditisom imaju visoku stopu ranog/unutar- symptomatic AS carries a substantial risk of heart failure and
bolnickog i srednjoro¢nog mortaliteta.™ is associated with high rates of hospitalization which high-
I na kraju, ROPAC je veliki medunarodni registar Europskoga lights the importance of appropriate patient evaluation and
kardiolodkoga drustva, a ukljucuje trudnice s kardiovaskular- counselling prior to conception 2
nim bolestima. Ukupni je mortalitet trudnica s umjerenom ili
teSkom aortnom stenozom mali. Ipak, teSka aortna stenoza nosi Aortic regurgitation
visokirizik od zatajivanja srca, $to je u konacnici povezano s ve- . o .
likim brojem hospitalizacija i upuéuje na vaznost savjetovanja i Aortic requrgitation (AR) can result from degeneration of a
] P Jja 1 upucuj ] ] . . . . L .
o . iy . previously implanted bioprosthesis. This situation in high-
prac¢enja bolesnica prije trudnoce.*?
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FIGURE 3. Hypo attenuated thickening of valve leaflets after Transcatheter valve implantation. Reconstructions of a con-
trast-enhanced retrospectively electrocardiogram-gated post-transcatheter aortic valve implantation computed tomography
angiography of an 80 year-old female (A and B) revealing subtle early hypo-attenuated thickening of the acoronary leaflet of
an SAPIEN 3 prosthesis. Due to the clinical circumstances, the patient was only continued on single-antiplatelet therapy with
aspirin. After 3-month follow-up computed tomography angiography revealed progression with up to 5 mm thickening of the
non-coronary and additionally the right coronary cusp with restricted leaflet motion. The patient received a modified therapy
with a combination of clopidogrel and phenprocoumon. Following further 3-month repeat computed tomography angiography
showed almost complete disappearance of the hypo-attenuated thickening and resolution of leaflet rigidity.

Reproduced with permission from Pache G et al.
This Figure has been reprinted by permission of Oxford University Press on behalf of the European Society of Cardiology.

Aortna regurgitacija

Aortna regurgitacija moze biti posljedica degeneracije implanti-
ranoga bioloskog aortnog zalistka. Bolesnici s visokim rizikom
mogu se uspjesno lijeciti transkateterskom implantacijom zalis-
tka u zalistak. Ohrabrujuce je osmogodisnje iskustvo centra s
velikim brojem zahvata u bolesnika s disfunkcijom bioloskoga
aortnog zalistka.*®

Nakon zamjene aortnog zalistka moguca je hemodinamski
znatna aortna regurgitacija zbog mlaza regurgitiraju¢e krvi uz
sam zalistak (paravalvularna regurgitacija). Posljedice su zataji-
vanje srca, hemolizaipovisenirizik od endokarditisa. Ubolesni-
ka s visokim rizikom moze se razmotriti perkutano zatvaranje
okluderima, Sto poboljSava prognozu te je potencijalno povezano
s manjim mortalitetom i morbiditetom u usporedbi s reoperaci-
jom .1

Mitralna regurgitacija

Ponovna pojava mitralne regurgitacije (MR) analizirana je tije-
kom 10 godina na velikoj skupini bolesnika upué¢enih na primar-
ni popravak mitralnog zalistka zbog izolirane degenerativne

risk patients can be conveniently treated with transcatheter
aortic valve-in-valve implantation. An encouraging 8-year
single-centre experience with this procedure has been re-
cently reported in alarge number of patients with failed aortic
bioprosthesis.®?

Haemodynamically significant AR due to paravalvular leak
is occasionally observed after aortic valve replacement. It
can lead to heart failure and haemolysis, and may increase
the risk of endocarditis. Percutaneous closure with plugs im-
proves patient prognosis, is potentially associated with less
mortality and morbidity than reoperation, and may be consid-
ered in selected high-risk patients.*

Mitral regurgitation

A large series of patients submitted to primary mitral repair
for isolated degenerative mitral regurgitation (MR) over 1 dec-
ade was analysed and the effect of recurrent MR was evalu-
ated.’ The 15-year incidence of recurrent moderate or greater
MR was 13.3%, and the incidence of mitral reoperation was
6.9%. Important determinants of recurrent MR were: age, mild

Cardiologia Croatica O
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MR .*® Petnaestogodisnja incidencija ponovne pojave MR-a umje-
renoga ili visega stupnja bila je 13,3 %, a incidencija reoperacije
6,9 %. Vazne odrednice ponovne pojave MR-a jesu dob bolesnika,
blaga rezidualna intraoperacijska MR, prolaps prednjeg listi¢a
zalistka, prolaps obaju listi¢a zalistka i izostanak anuloplastike.
Ponovni razvoj MR-a umjerenoga ili viSega stupnja povezan je s
remodelacijom lijeve klijetke i uz pove¢ani mortalitet.

Niz je publiciranih znanstvenih radova o sekundarnom MR-u.

Sistolicka funkcija lijeve klijetke (koristec¢i se ejekcijskom
frakcijom i global Iongitudinal strain) procijenjena je na velikoj
skupini bolesnika s neishemijskom dilatacijskom kardiomiopa-
tijom, s teSkom sekundarnom mitralnom regurgitacijom ili bez
nje.** Bolesnici s teSkom sekundarnom MR u usporedbi s onima
bez teske MR imali su, prema global longitudinal strain, lo$iju
intrinzi¢nu funkciju miokarda unato¢ jednakoj ejekcijskoj frak-
ciji.

Objavljeni su dvogodisnji ishodi randomiziranoga klini¢-
kog ispitivanja koje je u bolesnika s teSkom ishemijskom MR
usporedilo popravak mitralnog zalistka sa zamjenom mitralno-
ga zalistka uz o¢uvanje cijeloga subvalvularnog aparata.’” Nisu
utvrdene bitne razlike u reverznoj remodelaciji ili prezivljenju.
Stopa ponovne pojave umjerene ili teSke MR nakon dvije godi-
ne bila je vec¢a u skupini bolesnika koji su podvrgnuti popravku
mitralnoga zalistka (58,8 % prema 3,8 % u bolesnika koji su pod-
vrgnuti zamjeni mitralnoga zalistka; p < 0,001). U skladu s time,
bolesnici u toj skupini imali su vise ozbiljnih neZeljenih dogada-
ja povezanih sa zatajivanjem srca (p = 0,05) i veci broj hospitali-
zacija zbog kardiovaskularnih razloga (p = 0,01).

Objavljeni su i dvogodisnji ishodi drugoga randomiziranoga
klini¢kog ispitivanja koje je u bolesnika s umjerenom ishemij-
skom MR usporedilo izolirano aortokoronarno premostenje ili
aortokoronarno premostenje u kombinaciji s popravkom mitral-
nog zalistka.®® Prosjec¢ni volumski indeks lijeve klijetke na kra-
ju sistole nije se znatno razlikovao izmedu skupina bolesnika.
Mortalitet je takoder bio sli¢an (10,6 prema 10 %; p = 0,78). Kombi-
nirani kirurgki zahvat povezan je s boljom stopom umjerene ili
teske ostatne MR (11,2 prema 32,3 %; p < 0,001), ali i viSom stopom
supraventrikularnih aritmija i neuroloskih dogadaja.

Zbog starenja populacije treba ocekivati daljnji porast
incidencije hemodinamski zna¢ajne MR te ¢e u skladu s time
uloga transkateterskih metoda lije¢enja biti sve vaznija. Trenu-
tacno najcesce primjenjivani perkutani zahvat korekcije MR-a
jest popravak od ruba do ruba listi¢a uredajem MitraClip, u ana-
tomski pogodnih bolesnika s visokim rizikom ili u inoperabil-
nih bolesnika.

Petogodidnji rezultati randomiziranoga klini¢kog ispitiva-
nja EVEREST Il upuéuju na nizu stopu kombiniranoga ciljnog
ishoda koji se sastoji od odsutnosti smrtnog ishoda, potrebe za
kirurskim zahvatom ili pojave MR-a stupnja 3+ ili 4+ u skupini
bolesnika nakon perkutanoga popravka mitralnog zalistka (44,2
%) u usporedbi sa skupinom bolesnika nakon konvencionalnoga
kirurskog zahvata (64,3 %; p = 0,01)."° Razlika je izmedu skupi-
na najvise rezultat vise stope pojavnosti MR-a stupnja 3+ ili 4+ 1
stoga potrebe za kirurskim zahvatom u skupini bolesnika nakon
perkutanog zahvata. Nakon perkutanih zahvata 78 % nuznih re-
operacija u¢injeno je unutar prvih 6 mjeseci. Nakon prvih Sest
mjeseci stopa reoperacije i umjerene do teske MR ne razlikuje se
medu skupina. Takoder nema znatne razlike u petogodi§njem
mortalitetu (20,8 prema 26,8 %; p =0,4).
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intraoperative residual MR, anterior leaflet prolapse, bileaflet
prolapse and lack of annuloplasty. Recurrence of moderate or
greater MR was associated with adverse left ventricular re-
modelling and increased likelihood of death.

A number of important scientific contributions dealing
with secondary MR have been published.

Left ventricular systolic function has been assessed in a
large series of patients with non-ischaemic dilated cardio-
myopathy, with or without severe secondary MR, using left
ventricular ejection fraction and speckle tracking global lon-
gitudinal strain.’® This latter methodology revealed a more
deteriorated intrinsic myocardial function in patients with
severe secondary MR, compared with patients without sig-
nificant MR, in spite of equivalent ejection fraction.

The 2-year outcomes of arandomized trial comparing mitral
valve repair with mitral valve replacement with preservation
of the whole subvalvular apparatus, in patients with severe is-
chaemic MR have been reported.’” No significant difference in
left ventricular reverse remodelling or survival was observed.
The rate of recurrence of moderate or severe MR at 2 years was
higher in the repair group than in the replacement group (58.8%
vs 3.8%, P< 0.001). As a consequence, patients in the repair
group had more serious adverse events related to heart failure
(P=10.05) and more cardiovascular readmissions (P = 0.01).

The 2-year outcomes of another randomized trial compar-
ing coronary artery by-pass grafting (CABG) alone with CABG
plus mitral valve repair in patients with moderate ischaemic
MR have been reported.*® After 2 years, the mean left ventric-
ular end-systolic volume index was not significantly differ-
ent between the two groups. Mortality was also similar (10.6%
vs 10.0%, P = 0.78). Combined surgery was associated with
improvement in the rate of moderate or severe residual MR
(11.2% vs 32.3%, P < 0.001), but also with a higher rate of neuro-
logical events and supraventricular arrhythmias.

As the population continues to age, the incidence of hemo-
dynamically significant MR is expected to rise, and tran-
scatheter interventions will play an expanded role. Edge to
edge repair with the MitraClip device is currently by far the
most commonly used percutaneous procedure to correct MR
in anatomically suitable high-risk or inoperable patients.

The 5-year results of the EVEREST Il randomized trial com-
paring the percutaneous edge to edge repair technique with
conventional surgery have been reported.’® At 5 years, the rate
of the composite endpoint of freedom from death, surgery,
or 3+ or 4+ MR was 44.2% in the percutaneous repair group
and 64.3% in the surgical group (P = 0.01). The difference was
driven by increased rates of 3+ or 4+ MR and need for surgery
in the percutaneous repair group. Following the percutane-
ous procedure, 78% of surgeries occurred within the first 6
months. Beyond 6 months, rates of surgery and moderate-to-
severe MR were equivalent between groups. Five-year mortal-
ity was not significantly different for percutaneous repair and
surgery, respectively 20.8% and 26.8% (P = 0.4).

The German transcatheter mitral valve interventions
(TRAMI) registry prospectively enrolled 828 patients sub-
mitted to MitraClip therapy (median age 76 years, and me-
dian logistic EuroSCORE I 20.0%). One-year outcomes, avail-
able in 90.5% of the entire registry population, have been
published.?® One year mortality was 20.3%. By multivariate
analysis, predictors of death at 1 year were identified: NYHA



U njemacki TRAMI registar (registar transkateterskih mi-
tralnih interrvencija) prospektivno je uklju¢eno 828 bolesnika
podvrgnutih lijeGenju MitraClipom (medijan dobi 76 godina,
medijan logistickog Euro SCORE I: 20,0 %).2° Objavljeni su jedno-
godisnji ishodi bolesnika, koji su dostupni za 90,5 % ukljuc¢enih
bolesnika. Jednogodisnji mortalitet iznosi 20,3 %. Multivarijat-
nom analizom utvrdeni su prediktori jednogodisnjeg mortali-
teta: funkcijski status IV. stupanj prema NYHA, anemija, ana-
mneza intervencije na aortnom zalistku, serumski kreatinin
>133pumol/L, periferna arterijska bolest, ejekcijska frakcija lijeve
klijetke <30 %, teSka trikuspidna regurgitacija i neuspjeh samog
zahvata. Kvaliteta je Zivota znatno porasla u bolesnika nakon
implantacije MitraClipa. Vazno je naglasiti kako je veliki udio
bolesnika kojima je zahvatom omoguc¢eno potpuno neovisno
brinuti se o vlastitim svakodnevnim potrebama.

Uc¢inak perkutanog popravka mitralnog zalistka i njegov utje-
caj na prirodni tijek bolesti jako ovisi o stupnju akutne redukecije
MR-a. Rezidualni MR stupnja 2+ neposredno nakon perkutanog
zahvata MitraClipom ima nepovoljnije ishode (losije prezivlje-
nje, slabije olak$anje simptoma i ponovna pojava MR-a) u uspo-
redbi s rezidualnim MR-om stupnja 1+ ili manjeg.#

Postavlja se pitanje trajnosti uc¢inka perkutanog zahvata Mi-
traClipom s obzirom na nemoguénost istodobne anuloplastike.
Nadalje, neki bolesnici upravo zbog preizrazene dilatacije anulu-
sa nisu kandidati za MitraClip. U odabranih bolesnika izolirana
anuloplastika moZe potpuno eliminirati ili barem znatno sma-
njiti MR. S obzirom na navedeno, pouzdani perkutani sustav za
anuloplastiku definitivno bi prosirio mogucnosti transkateter-
skih intervencija na mitralnom zalistku.

Objavljeni su rani rezultati izravnog i prilagodljivog sustava
za anuloplastiku pod nazivom Cardioband, i to u 31 bolesnika
s umjerenom do teskom ili teSkom sekundarnom MR.?2 Nakon
postavljanja sustava Cardioband (uspje$no u 29 od 31 bolesnika),
6 bolesnika (21 %) nije vise imalo MR ili je on bio samo u tragy,
blagi MR registriran je u 21 (72 %), dok su dva bolesnika imala
umjereni MR (7 %). Sam zahvat nije imao fatalnih komplikacija,
a dva su bolesnika umrla prije otpusta iz bolnice (smrtni ishodi
nisu bili povezani sa zahvatom ili samim uredajem).

Mitralign je sustav za izravnu perkutanu anuloplastiku koji je
ispitan u 71 bolesnika s visokim rizikom uz umjereni do teski
sekundarni MR.% Zahvat se doima izvedivim 1 sigurnim te su
utvrdeni reverzna remodelacija i znatno klinicko poboljsanje ti-
jekom Sestomjesecnoga pracenja.

Transkateterska zamjena mitralnog zalistka u bolestima na-
tivnih mitralnih zalistaka jest podrucje velikog interesa u kardi-
ologiji te se brzo postiZe znatan napredak.

Ohrabrujuéa su rana klini¢ka iskustva s razli¢itim uredajima
1 sustavima te u skorijoj buduénosti ocekujemo objavljivanje
konzistentnih rezultata iz vecih klinickih serija.. Primjena ra-
zli¢itih slikovnih metoda jedan je od kljuénih koraka u odabiru i
pripremi bolesnika za prije spomenute zahvate

Mitralna stenoza

Prema rezultatima velikih serija bolesnika operiranih zbog ste-
noze mitralnoga zalistka, nalaz prijeoperacijske plu¢ne hiper-
tenzije povezan je s losim dugoro¢nim ishodima.?
Desetogodi$nje preZivljenje nakon kirurskog lije¢enja mitral-
ne valvule mnogo je niZe u skupini bolesnika s umjerenom do
teSkom pluénom hipertenzijom u usporedbi s bolesnicima bez
pluéne hipertenzije (58 prema 83 %; p =0,001). Prema navedenom,
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class 1V, anaemia, previous aortic valve intervention, serum
creatinine >1.5 mg/dL, peripheral artery disease, left ventricu-
lar ejection fraction <30%, severe tricuspid regurgitation and
procedural failure. Quality of life improved remarkably after
MitraClip implantation. Importantly, a significant proportion
of patients regained complete independence in self-care.

The efficacy of percutaneous edge to edge repair, as well
as its impact on the natural history, is strongly dependent on
the acute reduction of MR. Residual 2+ MR immediately after
MitraClip implantation is associated with more unfavourable
outcomes (survival, symptom relief, and recurrence of MR)
during follow-up compared with residual 1+ or less MR.%

The absence of mitral valve annuloplasty is a concern re-
garding the durability of MitraClip treatment. Furthermore,
some patients are not eligible for MitraClip therapy due to ex-
cessive annular dilatation. In well-selected patients, annulo-
plasty alone can completely eliminate or at least remarkably
reduce MR. Therefore, the introduction of a reliable annulo-
plasty device into the percutaneous armamentarium of mi-
tral valve repair definitely offers new perspectives in the field
of transcatheter mitral interventions.

Early results obtained with the Cardioband system, a direct,
adjustable annuloplasty device, in 31 high-risk patients with
moderate-to-severe or severe secondary MR have been re-
ported.?? Following Cardioband adjustment (29 of 31 patients),
MR was none or trace in six patients (21%), mild in 21 (72%),
and moderate in 2 (7%). Procedural mortality was zero and
in-hospital death (neither procedure nor device-related) oc-
curred in two patients.

Another method of direct percutaneous annuloplasty, per-
formed with the Mitralign system, has been investigated in 71
high-risk patients with moderate to severe secondary MR.%
The procedure appeared to be feasible and safe.

In addition, left ventricular reverse remodelling and signifi-
cant clinical improvement have been documented during a
6-month follow-up.

Transcatheter mitral valve replacement in native mitral
valve disease represents a rapidly moving field of great inter-
est for the cardiological community.

Encouraging early clinical experiences with different devices
are presently ongoing worldwide, and results in consistent clini-
cal series are expected to be published in the near future. The
importance of multimodality imaging will also be a key factor
for the selection of patients and planning of the procedure.?

Mitral stenosis

Pre-operative pulmonary hypertension has been shown to af-
fect the long-term outcome in a large series of patients oper-
ated on for mitral stenosis (MS).2®

Ten-year survival after mitral valve surgery was signifi-
cantly lower in the moderate-severe pulmonary hypertension
group, compared with the normal pulmonary artery pressure-
mild pulmonary hypertension group (58% vs 83%; P = 0.001). Ac-
cording to this finding, patients with MS and mild pulmonary
hypertension should be considered for mitral valve surgery.

A multicentre retrospective review of clinical outcomes of 64
patients with MS and severe mitral annular calcification sub-
mitted to transcatheter mitral valve replacement using balloon-
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svakog bolesnika s mitralnom stenozom i blagom pluénom hi-
pertenzijom potrebno je razmotriti radi kirurskog lije¢enja.

Objavljen je multicentriéni retrospektivni pregled klini¢kih
ishoda 64 bolesnika s mitralnom stenozom 1 tesko kalcificira-
nim mitralnim prstenom u kojih je izvedena transkateterska
zamjena mitralnoga zalistka uporabom zalistaka koji se Sire
balonom, ainace se rabe u TAVI zahvatima.? Transatrijski je pri-
stup je primijenjen u 15,6 % bolesnika, transapikalni u 43,8 % i
transseptalni u 40,6 %.

Ova, preliminarna iskustva upuéuju na znatan broj nezelje-
nih dogadaja s ukupnim 30-dnevnim mortalitetom od 29,7 %.
Ovakvim terapijskim pristupom potrebno je koristiti se samo u
vrlo pomno odabranih bolesnika s vrlo izrazenim simptomima,
abez drugih, preostalih opcija u lije¢enju.

Trikuspidna regurgitacija

Prema europskim i ameri¢kim smjernicama za lijecenje bolesti
sréanih zalistaka, bolesnike s trikuspidnom regurgitacijom (TR)
potrebno je rano lijeciti kako bi se sprije¢io nastanak desnostra-
nog popustanja srca.

U bolesnika koji su podvrgnuti popravku mitralnog zalistka, a
imaju umjerenu TR ili dilataciju trikuspidnog anulusa, konkomi-
tantna trikuspidna anuloplastika pridonosi dugoro¢noj desno-
stranoj remodelaciji te je siguran i u¢inkovit zahvat.?”

Trikuspidna anuloplastika izvodi se postavljanjem Savova ili
prstena. Prednost jedne metode u usporedbi s drugom je kon-
troverzna. Nema razlike u preZivljenju bolesnika, kasnijemu
funkcijskom statusu, progresiji TR-a ili reoperaciji trikuspidnog
zalistka izmedu spomenutih dviju metode na temelju nedavno-
ga retrospektivnog ispitivanja.?® Obje tehnike pokazuju dobre
rezultate. Anuloplastika postavljanjem Savova brza je i jeftinija
metoda.

Kirurski je rizik visok u bolesnika s izoliranom teskom tri-
kuspidnom regurgitacijom u kontekstu desnostranog popusta-
nja srca ili ako se razvije kasno nakon lijevostranoga kirurskog
zahvata. U takvim slu¢ajevima postoji sve veca potreba za per-
kutanim terapijskim opcijama popravka TV-a ili barem smanje-
nja stupnja TR-a. lako su rezultati novih zahvata preliminarni,
vazni su dosadasnji doprinosi razvoju metode.

TriCinch uredaj sluzi za transfemoralno uévrscivanje vijka u
trikuspidni anulus u podru¢ju anteroposteriorne komisure. Na-
kon postavljanja samoekspandirajué¢eg nitinol stenta u donju
Suplju venu on se poveZe s prije postavljenim vijkom i na taj se

nacin ,povlaci‘ anulus, §to dovodi do smanjenja anteroposterior-
nog promjera uz bolju koaptaciju zalistka.?

U perkutanom lijeCenju bolesnika s TR-om moze se rabiti 1
MitraClip.*®

FORMA System jo$ je jedan od uredaja za smanjenje stupnja
TR-a. Rije¢ je o posebnom balonu koji se postavi u trikuspidno
usce i na taj nacin stvara podlogu za koaptaciju nativnih listi¢a
trikuspidnog zalistka.®

Izvodljivost i sigurnost spomenutih zahvata vec¢ je utvrdena,
no jo$ uvijek nedostaje klini¢kog iskustva te su potrebni dodatni
podatci iz klini¢kih ispitivanja.

Opcenito gledano, tijekom prosle godine mnogo je novosti u
domeni bolesti sréanih zalistaka te se o¢ekuje njihovo uvrstenje
u nadolazece smjernice ESC/EACTS koje bi trebale biti objavlje-
ne iduce godine.
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expandable TAVI valves was performed.?® Access was transa-
trial in 15.6%, transapical in 43.8% and transseptal in 40.6%.

In this preliminary experience, the procedure was associ-
ated with significant adverse events, and 30-day all-cause
mortality was 29.7%. Obviously, only very symptomatic pa-
tients with limited therapeutic options should be considered
for this modality of treatment at this stage.

Tricuspid regurgitation

Following the recommendations of the European and Ameri-
can Guidelines for the management of VHD, tricuspid regurgi-
tation (TR) should be addressed early in the disease process to
prevent the development of right-sided heart failure.

A recent study showed that in patients with moderate TR
or tricuspid annular dilatation undergoing mitral valve repair,
concomitant tricuspid annuloplasty was safe, effective and as-
sociated with improved long-term right-sided remodelling.?”

Tricuspid annuloplasty can either be carried out with su-
turing techniques or with the implantation of prosthetic
rings. Controversy remains regarding the effectiveness of
one method compared with the other. No difference in patient
survival, late functional status, progression of TR or tricuspid
valve reoperations has been found in a recent retrospective
study comparing patients treated with suture annuloplasty
and those submitted to ring annuloplasty.?® Both techniques
have been shown to yield good results. Suture annuloplasty
can be performed easily and rapidly with a lower cost com-
pared with ring annuloplasty which requires a commercially
available prosthetic device.

When isolated severe TR occurs in a context of right heart
failure or develops late following left-sided valve surgery, the
surgical risk is generally high. In these settings percutaneous
therapeutic options to correct or at least reduce TR are badly
needed. Although the clinical experiences with new proce-
dures and devices are quite preliminary, some important at-
tempts and contributions in this field have to be recognized.

The TriCinch device allows transfemoral fixation of a cork-
screw in the annulus of the tricuspid valve in proximity to the
antero-posterior commissure. Following deployment of a self-
expandable nitinol stent in the inferior vena cava, appropriate
traction is exerted and the antero-posterior diameter of the
valve is reduced with improvement of leaflet coaptation.?

Tricuspid regurgitation can also be treated with edge-to-
edge repair using the MitraClip system.*°

Another device used to reduce TR is the FORMA System,
which is a valve spacer/occluder positioned within the tricus-
pid orifice, creating a platform for native leaflet coaptation to
reduce the regurgitant jet.®

Feasibility and safety of these procedures have been dem-
onstrated, but the experience is limited and more data are
necessary to assess their efficacy.

In total there was a lot of new evidence in the domain of
VHD during the past year and it is expected that it will be in-
corporated into the upcoming ESC/EACTS on VHD to be pub-
lished next year.
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