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Uvod

Tijekom protekle godine postignut je velik napre-
dak u pogledu antikoagulantne i ablacijske tera-
pije fibrilacije atrija (FA).

Osim nedavno objavljenih smjernica Europ-
skoga kardioloskog drustva (ESC) o lije¢enju bo-
lesnika sa supraventrikulskim aritmijama, po-
stignuti su samo manji napredci u istrazivanju
na tom podrucju. Ventrikulske aritmije i terapija
uredajima doZivjeli su skroman napredak.

Supraventrikulske aritmije

Ove je godine objavljeno nekoliko publikacija o
elektrokardiografskoj dijagnozi supraventrikul-
skih tahikardija (SVT)**i povecalo se zanimanje
bolesnika za novo otkrivanje supraventrikulskih
aritmija.® Tehnologija elektrofizioloskog mapira-
nja omogucila je napredak u mapiranju SVT-a.®
Pojavio se iznenadujuce veliki interes za primje-
nu novih antiaritmijskih lijekove pri SVT-u, u
rasponu od intranazalnog etripamila (L-tip kal-
cijeva antagonista) koji se uporabljuje za prekid

Preamble

During this last year, there has been much pro-
gress with regard to anticoagulant and ablation
therapy for atrial fibrillation (AF).

Apart from recently issued European Society
of Cardiology Guidelines for the management
of patients with supraventricular arrhythmias,
there has been little progress in research in this
field. Ventricular arrhythmias and device thera-
py have seen modest progress.

Supraventricular tachycardias

This year has seen several publications on the
ECG diagnosis of supraventricular tachycar-
dia (SVT)** and interest in new consumer-led
discovery of supraventricular arrhythmias.® EP
mapping technology has provided better
mapping of SVT.® There has been a surprising
interest in new antiarrhythmic drugs for SVT,
ranging for intranasal etripamil (an L-type
calcium antagonist) for termination of SVT”# and
nifekalant to increase the refractoriness of
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SVT-a”® i nifekalanta koji se rabi za povisenje_refraktornosti
akcesornih puteva i smanjenja ucestalosti preekcscitiranih
supraventrikulskih aritmija.®

Smjernice

U 2019. godini objavljene su nove smjernice Europskoga kar-
dioloskog drustva za lijecenje bolesnika sa SVT-om! koje
su prethodno izasle tijekom 2003. Medutim, malo je onoga
Sto je novo. Spomenute smjernice inzistiraju na ablaciji kao
najboljem obliku lijeGenja za vec¢inu kruznih atrijskih i AV
junctional/ovisnih tahikardija. Medutim, atrijska tahikardi-
ja koja se pojavi nakon ablacije FA ne bi se trebala razmatrati
za ablaciju najmanje 3 mjeseca nakon postupka ablacije FA
Smjernice isti¢u da bi ablacija AV nodalnih kruznih aritmi-
ja trebala biti uspjesna u gotovo svih, bez rizika od nastupa
AV bloka. Preporucena je invazivna elektrofizioloska pro-
cjena rizika kod Wolff-Parkinson-Whiteova sindroma ¢ak
1u bolesnika koji su asimptomatski, ali imaju visokorizi¢na
zanimanja ili se bave natjecateljskim sportom. Smjernice
preporucuju ablaciju kod visokorizi¢nih ili simptomatskih
bolesnika s WPW-om, ali nista ne govore o ablaciji vise ak-
cesornih puteva. Istaknuto je da SVT mogu uzrokovati tahi-
kardijom posredovanu kardiomiopatiju i da se ablacijom ne
uklanja samo tahikardija ve¢ i postize oporavak ventrikul-
ske funkcije.

Postoje snazne preporuke klase III. ,$to ne treba ¢initi,
uglavnom vezane za terapiju antiaritmicima (slika 1).
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accessory pathways and reduce the rate of pre-excited
supraventricular arrhythmias.®

Guidelines

2019 saw new European Society of Cardiology guidelines
for the management of patients with SVT*® which had
previously been in 2003. However, there was little which
was very new. The guidelines insisted that ablation was
the best initial management for most re-entrant atrial and
AV junctional tachycardia. However atrial tachycardia
occurring after ablation for AF should not be considered
for ablation until at least 3months after the AF ablation
procedure. The guidelines stressed that ablation for AV
nodal re-entrant tachycardia could be achieved in almost
all without risk of AV block. An invasive EP risk assessment
of Wolff-Parkinson-White syndrome was recommended
even in patients who are asymptomatic but have high-risk
occupations or are competitive athletes. The guidelines
recommend ablation in high risk or symptomatic WPW pa-
tients but stop short of recommending ablation of all acces-
sory pathways. It is pointed out that SVT may cause tachy-
cardia mediated cardiomyopathy and that ablation may
not only eliminate the tachycardia but restore ventricular
function.

There are strong Class Il recommendations—‘what not to
do’, mostly related to antiarrhythmic drug therapy (Figure 1).

Recommendations for the acute management of wide QRS tachycardia in the absence of an established diagnosis

Verapamil is not recommended in wide QRS-complex tachycardia of unknown aetiology.

Recommendations for the therapy of MRATs
Acute therapy

Propafenone and flecainide are not recommended for conversion to sinus rhythm.
Recommendations for the therapy of AVRT due to manifest or concealed APs

Chronic therapy

Digoxin, beta-blockers, diltiazem, verapamil, and amiodarone are not recommended and are potentially harmful in patients with

pre-excited AF,

Recommendations for the acute therapy of pre-excited AF
Haemodynamically stable patients

Amiodarone (i.v.) is not recommended.

Recommendations for the therapy of SVTs in congenital heart disease in adults

Chronic therapy

Sotalol is not recommended as a first-line antiarrhythmic drug as it is related to an increased risk of pro-arrhythmias and

mortality.

Flecainide and propafenone are not recommended as first-line antiarrhythmic drugs in patients with ventricular dysfunction and

severe fibrosis.

FIGURE 1. Some ‘What not to do’' recommendations from the 2019 ESC Guidelines on the management of patients with supraven-
tricular tachycardia.

MRAT, macro re-entrant atrial tachycardia. Reproduced from Brugada et al.
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Stratifikacija rizika i odluka o lijeCenju
fibrilacije atrija

Mnoga su istrazivanja istaknula nova dostignuéa u procje-
ni rizika za razvoj FA 1 njezinih komplikacija, kao 1 uporabu
lijekova iz skupine novih oralnih antikoagulantnih lijekova
(NOAC) za tromboprofilaksu.

Procjena rizika

Brojni se klini¢ki ¢imbenici povezuju s povec¢anim rizikom
od razvoja FA", medutim, potreban je jednostavan, prakti¢an
i pouzdan pristup za identifikaciju bolesnika s poveéanim ri-
zikom od razvoja FA.

Klini¢ki ¢imbenici kao $to su promjene u indeksu tjelesne
mase'? i poremecaj spavanja®® povezani su s povecanim rizi-
kom od razvoja FA. Opisani su razlic¢iti klini¢ki bodovni su-
staviza procjenu rizika u otkrivanju incidencije FA, ali kao sto
obi¢no bude s veéinom klini¢kih bodovnih sustava, svi imaju
skromnu prediktivnu vrijednost za identifikaciju visokorizic¢-
nih bolesnika sve dok nedavno nisu izvedeni sloZzeni modeli
iz multivarijatnih analiza.

C2HEST bodovni sustav izveden je 1 testiran u Aziji, a ne-
davno je bio eksterno validiran u Francuskoj u skupini ispi-
tanika s preboljenim moZdanim udarom i u Danskom nacio-
nalnom registru.*** Ovo bi trebalo olaksati ciljani intenzivan
probir za FA, npr. u skupini bolesnika nakon preboljenoga
mozdanog udara s FA u kojih je primjena oralnih antikoagu-
lantnih lijekova (OAC) u sekundarnoj prevenciji dobro uteme-
ljena. Suprotno tomu, dva randomizirana ispitivanja primjene
NOAC-a kod embolijskog mozdanog udara nepoznata izvora
(ESUS) pokazala su znatno smanjenje rekurentnoga moz-
danog udara, dok je u jednom ispitivanju (NAVIGATE-ESUS)
utvrdena povecéana ucestalost krvarenja.’et”

Probir FA, temeljen na pristupu populaciji i novim tehnolo-
gijama, privukao je mnogo pozornosti.'® U istrazivanju Apple
Watch ispitivano je mogu li algoritmi za prepoznavanje ne-
pravilnog ritma na pametnim telefonima identificirati FA.
Objavljeno je da je u 34 % ispitanika koji su primili obavijest
o nepravilnom pulsu na zapisu EKG-a registrirana FA te da je
84 % zapisa bilo u skladu s FA.** Huawei Heart Study takoder je
pokazala korisnost od tehnologije temeljene na fotopletizmo-
grafiji (PPG) u probiru populacije s FA s pozitivhom prediktiv-
nom vrijednos¢u PPG signala od 91,6 %, Sto dovodi do pobolj-
$ane uporabe antikoagulantnih lijekova (>80 %).2

Dostupnosc¢u novih podataka koji upuéuju na rizik od moz-
danog udara u bolesnika s FA i hipertrofijskom kardiomiopa-
tijom? i znacajnim lezijama u koronarnim arterijama utvr-
denima oslikavenjem?, stratifikacija rizika dalje se razvija.
Postoji velik interes za uporabu sofisticiranih metoda, poput
strojnog ucenja, radi predvidanja ucestalosti FA na temelju
uéinjenog 12-kanalnog EKG-a.? SloZeniji pristupi procjene
rizika dovode do boljeg (barem statisticki) predvidanja rizi-
ka od pojave mozdanog udara u bolesnika s FA, ali ih treba
uravnoteziti s jednostavnijom 1 prakti¢nijom primjenom. Za
sada su pod pokroviteljstvom neovisnog Patient-Centered
Outcome Research Institute (PCORI) provedeni sustavan pre-
gled i procjena dokaza te je utvrdeno da su medu najcesée pri-
mjenjivanim shemama stratifikacije rizika za bolesnike s FA
upravo CHA,DS,VASc i HAS-BLED najbolji pokazatelji rizika
od mozdanog udara i krvarenja.?* Procjenjivanje rizika od kr-
varenja temeljeno samo na promjenjivim ¢imbenicima rizika
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Atrial fibrillation risk assessment and
treatment decisions

Various studies have highlighted new developments in the
risk assessment for the development of AF and its complica-
tions, as well as the use of the non-vitamin K antagonist oral
anticoagulants (NOACs) as thromboprophylaxis.

Risk assessment

Numerous clinical factors associated with incident AF have
been describedbut a simple, practical and reliable approach
to identifying patients at risk of incident AF is needed.

Clinical factors such as change in body mass index
have been assoclated with an increased risk of AF'? as has
disordered sleep pattern.® Various clinical risk scores for
identifying incident AF have been described, and as with
most clinical scores, all have modest predictive value for
identifying high-risk patients and until recently, have been
complex models derived from multivariate analyses. The
C2HEST score was derived and validated in Asia and has
recently been externally validated in a French post-stroke
cohort and the Danish nationwide registries.*** This would
facilitate targeted intensive screening for AF, for example, in
the post-stroke population with AF, where oral anticoagulation
(OAC) as secondary prevention is well established. In contrast,
two randomized trials in embolic stroke of unknown source
(ESUS) using NOACs failed to show a significant reduction in
recurrent stroke, while one trial (NAVIGATE-ESUS) showed an
excess of bleeds 161

Screening for AF has attracted much attention, with pop-
ulation-based approaches and new technologies.’® The Apple
Watch study investigated if a smartwatch-based irregular
pulse notification algorithm identified possible AF, and
reported that among participants who received notification
of an irreqular pulse, 34% had atrial fibrillation AF on
subsequent ECG patch readings and 84% of notifications were
concordant with AF* The Huawei Heart Study also showed
the usefulness of photoplethysmographic (PPG) -based
technology in population screening for AF, with the positive
predictive value of PPG signals being 91.6% and leading to
improved anticoagulation use (>80%).2°

Riskassessment continuestoevolve, with availability of new
data showing stroke risks associated with AF patients with
hypertrophic cardiomyopathy? and imaging-documented
significant coronary artery lesions.?? There has been much
interest into use of sophisticated methods such as machine-
learning, even predicting incident AF from a simple 12-lead
ECG.%2 More complex risk assessment approaches improve
AF stroke risk prediction (at least statistically) but need to
be balanced against simplicity and practical application. For
now, an independent Patient Cantered Outcome Research
Institute (PCORI)-sponsored systematic review and evidence
appraisal identified that amongst the commonly used risk
stratification schemes in patients with AF, the CHA,DS,VASc
and HAS-BLED scores were the best predictors for stroke and
bleeding risks, respectively.?* Bleeding risk prediction only
focused on modifiable bleeding risk factors is an inferior
strategy to a formal risk assessment using the HAS-BLED
score. .26

Stroke and bleeding risk assessments incorporating bio-
markers have been proposed based on highly selected antico-



od krvarenje inferiorna je strategija u odnosu prema sluzbe-
noj procjenirizika s pomoc¢u HAS-BLED bodovne ljestvice.?26

Procjene rizika od mozdanog udara i krvarenja primjenom
biomarkera temeljene na rezultatima visoko selektivnih kli-
nickih istrazivanja s antikoagulantnim lijekovima koja su iz
klinicke prakse, nisu pokazale vec¢u korisnost. Istrazivanje
koje se koristilo sekvencijalnim dodavanjem biomarkera nije
dokazalo njihovu korisnost u predvidanju rizika od mozdanog
udaraikrvarenja.?’ Takoder nema podataka o situacijamakada
je ubolesnika prvo postavljena dijagnoza, a da do tada nisu bili
antikoagulirani ili su bili prvo na acetilsalicilatnoj kiselini te
potom na OAC-u. Napominjemo, da su mnogi ¢imbenici rizika
temeljeni na temeljnim vrijednostima pri procjeni, ali oni ne
ostaju statiéni te se mijenjaju sa Zivotnom dobi i vezanim ri-
ziénim ¢imbenicima.?2 Zakljuéno, stratifikacija u bolesnika s
FA nije jednokratno pitanje te zahtijeva novu procjenu u redo-
vitim intervalima, npr. svakih 4 — 6 mjeseci.?

Novi oralni antikoagulantni lijekovi i lijeCenje
fibrilacije atrija u klinickoj praksi

Novi oralni antikoagulantni lijekovi promijenili su razmislja-
nje o prevenciji moZzdanog udara kod FA. Oralni antikoagu-
lantni lijekovi postali su terapija izbora u vec¢ini smjernica,
ali ostaje izazov njihove primjene u visokoriziénih podsku-
pina bolesnika koji su bili nedovoljno zastupljeni u klinickim
istrazivanjima, kao i njihova ustrajnost i upornost u uzimanju
terapije.

Kohorte klini¢kog istraZivanja sastoje se od odabrane
skupine bolesnika koji mogu i imati niZi rizik u usporedbi s
onima iz stvarne klinicke prakse.® Tijekom godine takoder
su objavljene prve publikacije iz stvarne klinicke prakse o
edoksbanu koji je ¢etvrti NOAC na trzistu.® U porastu je bio
broj objavljenih podataka o primjeni NOAC-a u osoba starije
Zivotne dobi®>**koji jasno upucuju na uc¢inkovitost i sigurnost
ovih lijekova i u veoma starih osoba (Zivotne dobi >80 godina).
Dodatni podatci isti¢u vaznost uporabe odgovarajuce obiljeZe-
nih i oznac¢enih doza kako bi se osigurali najbolji rezultati, kao
idosljednost u podatcima o NOAC-ima, npr. kod dabigatrana.?
Istrazivanje AEGEAN pokazalo je visoku dosljednost i upor-
nost s apiksabanom (oko 90 %), no nije pokazala dodatnu do-
brobit od intervencije na poboljSanje dosljednosti i upornosti.*

Takoder postoje istrazivanja o primjeni NOAC-a kod razlici-
tog stupnja bubreZne funkcije, kao $to su zna¢ajna renalnain-
suficijencija i supernormalna bubrezna funkcija. Posljednja je
situacija vazna s obzirom na to da su sva tri inhibitora faktora
Xa pokazala visu ucestalost ishemijskih udara u podskupini
s CrCl >95 mL/min u usporedbi s varfarinom, iako to nije bilo
vidljivo u stvarnim klinickim opservacijskim podatcima.®®
Kod posljednjeg stadija bubreznog zatajenja opservacijski po-
datci pokazuju vecéu sigurnost u primjeni apiksabana u uspo-
redbi s varfarinom.®”

Prosle godine objavljena su nova istrazivanja primjene
NOAC-a pri kateterskoj ablaciji (CA) zbog FA i u bolesnika s
FA u kojih se razvio akutni koronarni sindrom (ACS) ili su bili
podvrgnuti perkutanoj koronarnoj intervenciji/implantaciji
stenta. Za CA strategija temeljena na neprekinutom uzimanja
NOAC-a ¢ini se sigurnija opcija u usporedbi sa strategijom te-
meljenom na uzimanju varfarina.®*“°U bolesnika s FA / ACS /
PCI studije AUGUSTUS 1 ENTRUST-AF PCI upotpunjuju ispiti-
vanja o NOAC-ima u klini¢koj praksi.#?Ta ispitivanja upucu-
juna to da, kada se uporabljuje OAC, onda su rezimi temeljeni
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agulated clinical trial cohorts but ‘real-world’ studies have not
shown the usefulness of such schemes. One study showing
sequential addition of biomarkers did not improve the useful-
ness of stroke and bleeding risk prediction.?” Also, there are
no data across the patient pathway, when first diagnosed and
non-anticoagulated, or on aspirin—and following the initiation
of OAC. Of note, many risk factors are based on baseline risk
assessment but do not remain static and changes with age
and incident risk factors.?2® Thus, AF assessment is not a ‘one
off’ item and needs to be reassessed at regular intervals, e.g.
every 4—6 months.?

Non-vitamin K antagonist oral anticoagulants and
atrial fibrillation management in clinical practice

The NOACs have changed the landscape of stroke prevention
in AF. These drugs are now the preferred OAC option in most
guidelines, but challenges remain in its use amongst high-
risk subgroups that were under-represented in clinical trials,
as well as its adherence and persistence.

Clinical trial cohorts are selected populations and may
be at lower risk compared to ‘real-world’ clinical practice
data.®® The year also saw the first publications of real-world
data for edoxaban, which was the fourth NOAC to enter the
market.® Increasing data for the NOACs in the elderly have
been published,??? clearly showing their effectiveness and
safety even in very elderly subjects, aged =80. Additional
data emphasize the importance of using the appropriate
label-adherent dosing to ensure best outcomes, as well
as persistence data with the NOACs, for example, with
dabigatran.® One trial, AEGEAN showed high adherence and
persistence with apixaban (~90%) but did not show additional
benefit from interventions to improve adherence/persis-
tence.?

Also, studies of NOAC use in extremes of renal function,
both severe renal impairment and supra-normal renal func-
tion. The latter is pertinent given that all three Factor Xa in-
hibitors showed numerically more ischaemic strokes in the
subgroup with CrCl >95 mL/min when compared with war-
farin in their pivotal trials, although this is not apparent in
real-world observational data.®® In end-stage renal failure,
observational data show better safety for apixaban over
warfarin.®

The last year has seen new trials with NOACs in catheter
ablation (CA) for AF, and in the setting of AF patients present-
ing with an ACS or undergoing PClI/stenting. For CA, an unin-
terrupted NOAC-based strategy appears to be a safer option
compared to a warfarin-based strategy.®4° In AF/ACS/PCI
patients, the publication to AUGUSTUS and ENTRUST-AF PCI
completes the trials of NOACs in this clinical setting.#+*?These
trials suggest that when OAC is used, a NOAC-based regime or
a dual therapy (i.e. OAC plus a P2Y12 inhibitor) is associated
with less major bleeding.#® Of the overall thrombotic or
ischaemic outcomes, there is little difference between a triple
therapy or dual therapy approach, or a NOAC-based strategy
compared to a warfarin-based strategy. However, a dual
therapy approach may be associated with an excess of stent
thrombosis and myocardial ischaemic events, thus patients
who are at high risk of such outcomes may merit a short pe-
riod of triple therapy at the start. In stable coronary disease,
OAC alone is associated with better outcomes compared to
dual therapy, in the AFIRE trial.#
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na NOAC-u ili dualna terapija (npr. OAC zajedno s inhibitorom
P2Y12) povezani s manje velikih krvarenja.** Uzimajuéi u ob-
zir sve trombotske ili ishemijske dogadaje, ne postoji velika
razlika u primjeni trojne ili dvojne terapije ili u lije¢enju teme-
ljenom na NOAC-ima u odnosu na varfarin. Medutim, dvojna
terapija moZze biti povezana s ve¢om ucestalo$éu tromboze
stenta i ishemijskih dogadaja, tako da bolesnici koji su pod
povecéanim rizikom od razvoja takvih dogadaja mogu imati
koristi od pocetne, kratkotrajne primjene trojne terapije. Pri
stabilnoj koronarnoj bolesti srca primjena samo OAC-a u te-
rapiji povezana je s boljim ishodima u usporedbi s dvojnom
terapijom, sukladno rezultatima studije AFIRE.**

lako je predloZen koncept integriranog pristupa FA, nje-
gova primjena i provedba na jednostavan nacin prilagoden
korisniku nisu za sada testirane. Integrirano zbrinjavanje
povezano je sa smanjenjem hospitalizacije i smrtnosti.* Inte-
grirani i holisti¢ki pristup zbrinjavanju usmjeruje na ujedna-
¢eno donosenje odluka koje bi bilo primjenjivo na cjelokupni
put bolesnika s FA, poc¢evsi od primarne te nadovezujuéi se
na sekundarnu skrb (ukljucéujuéi kardiologe i druge specijal-
nosti). Tako je ABC (Atrial fibrillation Better Care) pristup za
bolesnike s FA razumljiv sam po sebi: Avoid stroke — sprjeca-
vanje mozdanog udara; Better symptom management — bo-
lja kontrola simptoma s usmjerivanjem prema bolesniku te
odlukom o kontroli frekvencije ili ritma; Cardiovascular and
risk factor optimisation — kontrola kardiovaskularnih i rizi¢-
nih ¢imbenika, uklju¢ujuéi i promjenu stila Zivota* (slika 2).
U neovisnim istrazivanjima primjena ABC pristupa dovela je
do smanjenja smrtnosti, hospitalizacije i nepovoljnih ishoda,
kao i do smanjenja troskova zdravstvene skrbi u usporedbi
s ,ne-ABC" pridruzenim pristupom.*”5® ABC pristup testiran
je u skupini randomiziranih studija upuc¢ujuéi na poboljsane
klini¢cke ishode pri primjeni ovakvoga pristupa na interak-
tivnim aplikacijama koji uklju¢uju procjenu rizika, upute za
zbrinjavanje, edukacijske materijalne i dinamicko pracenje
rizika (mAFA-II trial?, prikazan kao Late Breaking Science na
Kongresu ESC-a u rujnu 2019.).

Ablacija

Klinicki ishodi

U brojnim su istrazivanjima opisani rezultati kateterske abla-
cije FA 1 njezin utjecaj na prognozu. Vjerojatno je najocekiva-
nija bila studija CABANA . Ona je ukljucila 2204 ispitanika
randomiziranih na CA ili farmakolosko lijecenje. Kako je di-
zajnirana u svrhu lije¢enja, studija je bila neutralna glede is-
pitivanja utjecaja CA na primarni slozeni ishod koji se sasto-
jao od smrtnog ishoda, teSkoga mozdanog udara ili sr¢anog
zastoja. Kod ovakvih tipova istrazivanja nevjerojatno je tesko
prikupiti ispitanike. Naime, iako veéina lije¢nika susrece bo-
lesnike koji trebaju CA, pa ¢ak i ako su oni pripremljeni u¢i u
istrazivanje, postoji velika ucestalost prelazaka iz skupine s

While the concept of integrated AF management has been
proposed, its application and implementation in a simple
user-friendly manner have not been previously validated.
Integrated care has been associated with reduced mortality
and hospitalization.*® One integrated and holistic approach
to AF management, streamlining the decision-making
management approaches that would be uniformly applicable
across the whole AF patient pathway, starting with primary
care and linking with secondary care (including cardiologist/
non-cardiologists), and understandable for the AF patients per
se, is the ABC (Atrial fibrillation Better Care) pathway: Avoid
stroke; Better symptom management with patient-centred
symptom directed decisions on rate or rhythm control;
Cardiovascular and risk factor optimisation, including
lifestyle changes® (Figure 2). The ABC pathway approach
has now been shown in independent studies to be associated
with areduction in mortality, hospitalization and adverse out-
comes, as well as reduced healthcare costs, when compared
to 'non-ABC' adherent management.#”-%® The ABC pathway
was tested in a cluster randomized trial showing improved
clinical outcomes with an ABC pathway management based
on an interactive App that included risk assessments, patient
decision aids, educational materials and dynamic tracking
of risk (mAFA-II trial?’; presented as Late Breaking Science at
the ESC congress, September 2019).

Ablation

Clinical outcomes

A number of publications have described AF CA outcomes
and impact on prognosis. Probably the most eagerly awaited
was the CABANA study.® This multicentre study randomized
2204 patients to CA or drug therapy. As designed, intention to
treat, the study was neutral for CA impacting on the primary
composite endpoint of death, disabling stroke, serious
bleeding, or cardiac arrest. This type of study is incredibly
difficult to recruit for because the clinicians most likely to
recruit are seeing a patient referred for a CA, so even if they
are prepared to enter the study, the cross-over rate is likely to
be high from drug to ablation, as it was in this study (27.5%).
When analysing by treatment, there was a prognostic benefit,
but this subverts the principle of randomization and increases
bias.

The cerebral micro-emboli associated with AF CA do not
appear to have much impact and CA itself may improve cog-
nitive impairment as in 308 patients studied and followed for
1year.5?

Most electrophysiologists continue to tell patients that the
primary goal of AF ablation is quality of life (QOL). The first
randomized controlled trials (RCT) of AF CA vs drugs to ex-
amine QOL as the primary endpoint was published in 2019

FIGURE 2. Please see the original article (Eur Heart J. 2020 Feb 1;41(5):619-625c.).
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lijekovima u skupinu s ablacijama, kao sto je to bilo u ovoj stu-
diji (27,5 %). Kada su se analizirali rezultati lije¢enja, postojala
je prognosticka korist, ali to pokopava princip randomizacije i
povecava pristranost.

Mozdani mikroembolizmi povezani uz FA i CA ¢ini se da
nemaju vecu vaznost te CA sama moze poboljsati kognitivne
sposobnosti, kao Sto je to u jednoj studiji kroz jednu godinu
prou¢avano i praceno u 308 ispitanika.5?

Vecina elektrofiziologa i dalje govori svojim bolesnicima da
je primarni cilj ablacije FA pobolj$anje kvalitete Zivota (QOL).
Prvo randomizirano kontrolirano istrazivanje (RCT) utjecaja
ablacije FA u usporedbi s primjenom lijekova na kvalitetu Zi-
vota kao primarnim ishodom, objavljeno je 2019. te daje pred-
nost primjeni CA.% Iako je to bilo malo istraZivanje koje je
obuhvatilo 155 ispitanika, ono otvara put za dvostruko slijepe
RCT o utjecaju ablacije FA na QOL.

Uporaba krioablacije kod FA tijekom ove godine sakupila je
viSe podataka: ona je brza od kateterske ablacije FA%, poveza-
na je s manjim rizikom od razvoja perikardijalnog izljevas®s¢i
ima superiorne ishode®5bez obzira na volumen centra.’”

Ove su godine objavljeni rezultati nekoliko velikih regista-
ra. Svedski registar CA prikazuje da su kateterske procedure
povezane s vrlo niskom stopom komplikacija i smrti, a kako
se povecava ucestalost kateterskih ablacija, tako se od kom-
plikacija naj¢esée ponavlja FA (41 %) u odnosu na ventrikul-
sku tahikardiju (VT) i ventrikulske ekstrasistole (VES).*® Pre-
ma europskom registru, krioablacije su jednako ucinkovite
u Zena, ali su povezane s visom ucestalosti komplikacija.®®
Danski je registar potvrdio da je stopa uspjeha ablacije undu-
lacije atrija 90 %, ali da je FA uobi¢ajena pojava (13 %) unutar
2 godine od postupka.®® Njemacki registar Helios pokazao je
da je ucestalost perikardijalnog izljeva iznosila 0,9 % na te-
melju pracenja 21 141 bolesnika s kateterskom ablacijom FA te
da je veca vjerojatnost pojave navedenog u centrima s malim
volumenom pri uporabi radiofrekventne ablacije (RF), ali ne i
krioablacije.5®

Objavljeni su rezultati multicentriénog istrazivanja koje
je obuhvatilo 110 ispitanika podvrgnutih kateterskoj abla-
ciji zbog elektricke oluje.® Unutarbolnic¢ki mortalitet (27 %) i
smrtnost tijekom dvije godine prac¢enja (36 %) bili su veliki i
povezani s viemenom ucéinjene kateterske ablacije.

Retrospektivna studija koja je obuhvatila 110 ispitanika s
rekurentnim VT-om kod aritmogene ventrikulske kardiomi-
opatije pokazala je da CA nije djelotvornija od lijekova, ali je
vjerojatnije da ¢e biti uspjesnija ako se primjenjuju epikardi-
jalni i endokardijalni pristup.®?

Nove tehnologije mapiranja

Uvida se da je osnovni razlog neuspjeha kateterskih ablaci-
ja kompleksnih aritmija nedostatak nerazumijevanja me-
hanizma aritmije. UlaZzu se veliki napori u pokusaj njegova
rjeSenja. Ove godine uspjesno je primijenjeno ripple mapi-
ranje kod perzistentne FA (18 mjeseci 53 % nasuprot 39 %
konvencionalnog mapiranja)®, atrijske tahikardije® i VT-u
u aritmogenoj desnostranoj ventrikulskoj kardiomiopatiji
(ARCV).*® Nekontaktno mapiranje vratilo se u klinicku prak-
su te u opservacijskim ispitivanjima pokazuje dobre ishode
u bolesnika podvrgnutih kateterskoj ablaciji perzistentne FA
tijekom 12-mjeseénog razdoblja (59 %).¢” Predoceno je klinicko
ispitivanje primjenom STAR maping sustava (slika 3) u 35 bo-
lesnika u kojemu se u 80 % bolesnika nije pojavila ponovna FA

Schilling R, Calkins H, Steffel J.

and favoured CA % While this was a small study, 155 patients,
it does open the way for double-blind RCTs of AF CA with QOL
as the primary outcome.

The use of cryoablation for AF has accumulated more
evidence this year: it is faster than RF CA5 associated
with lower risk of pericardial effusion,®* and has superior
outcomes®458 regardless of centre volume.*”

Several large registries have published this year. The
Swedish registry reveals CA procedure complications and
death were low and that AF, ventricular tachycardia (VT),
and premature ventricular complex (PVC) CA numbers in-
creased with AF having the highest repeat procedure rate
(41%).%8 A European registry demonstrated that cryoablation
is as effective for female patients but is associated with
higher complication rates.®*® The Danish registry confirmed
that success rates for AFL ablation were 90% but that AF is
a common presentation (13%) within 2years after.®® The
German Helios registry showed that pericardial effusion
rates were 0.9% in 21 141 AF CA, and was more likely in low
volume centres, but only if RF was used rather than cryo.%

CA of VF storm after myocardial infarction was reported
in a multicentre study of 110 patients.® In-hospital mortality
(27%) and 2-year follow-up mortality (36%) were high and
associated with the time taken to perform CA.

A retrospective study of 110 patients demonstrated CA of
recurrent VT in patients with arrhythmogenic ventricular
cardiomyopathy is no more effective than drugs but is more
likely to be successful if both epicardial and endocardial ap-
proaches are used.5?

New mapping technologies

It is recognized that the primary reasons for failure of CA
in complex arrhythmia are a lack of understanding of the
mechanism. There continues to be huge effort to solve this.
This year ripple mapping has been used successfully used in
persistent AF (18 months 53% vs. 39% conventional),®* atrial
tachycardia,® and VT in arrhythmogenic right ventricular
cardiomyopathy (ARVC).%® Non-contact mapping is returning
to clinical practice with an observational trial showed good
outcomes for persistent AF CA at 12 months (59%).6” The STAR
mapping system (Figure 3), presented its feasibility clinical
trial of 35 patients showing freedom from AF after persistent
AF CA guided by STAR of 80% at 18 months.® It remains to be
seen whether any of these make it to widespread clinical use.

Energy sources

High power short-duration RF may make point-by-point AF
CA faster and, at least so far, not being associated with worse
outcomes.®*Electroporationisalso showing promise asanovel
energy source that is highly effective with low complication
rates.%® The use of radiotherapy to treat intractable VT is an
exciting innovation, showing promising results in a small
prospective study of 19 patients.”™

Guidelines and consensus statements

A number of guidelines have been published this year and
while these are useful reviews of the literature, the temptation
to accept them as dogma has to be resisted given that they are
often drive by consensus of a well-intentioned writing group
rather than hard data. CA of ventricular arrhythmia (VA)
guideline suggests that programmed electrical stimulation
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FIGURE 3. Please see the original article (Eur Heart J. 2020 Feb 1;41(5):619-625c.).

nakon STAR vodene kateterske ablacije perzistentne FA tije-
kom 18-mjesecnog razdoblja pracenja.®® Ostaje vidjeti hoc¢e li
se neki od njih poceti primjenjivati u sirokoj klini¢koj praksi.

Izvori energije

Primjena visoke radiofrekventne (RF) energije u kratkom
razdoblju ¢ini point-by-point katetersku ablaciju FA brzom i
za sada nije povezana s losijim ishodom.®Elektroporacija ta-
koder obec¢ava kao novi izvor energije te je visoko u¢inkovita
s niskom ucestalos¢éu komplikacija.®® Primjena radioterapije
u lijeGenju postojane VT uzbudljiva je inovacija koja obec¢ava
dobre rezultate u malom prospektivnom istrazivanju u 19 bo-
lesnika.”™

Smjernice i usuglasena stajalista

Ove su godine objavljene brojne smjernice i one su koristan
pregled literature. Medutim, treba se oduprijeti iskusenju da
se smjernice prihvate kao dogma jer su one ¢esto temelje na
usuglasenim stajalistima autora, a ne na ¢vrstim dokazima.
Smjernice o kateterskoj ablaciji ventrikulskih aritmija upu-
¢uju na povratak programirane elektriéne stimulacije kao
metodu prognostickog predvidanja u bolesnika s ucestalim
VES-om 1 strukturnom bolesti srca, a takoder preporucuju
primjenu ICE-a kod ablacija ventrikulskih aritmija (VA), iako
velik dio ne rabi ICE bez uoc¢ljivih posljedica na ishode lijece-
nja.™ Zajednicki dokument upozorava na razlike u ishodima
lijeGenja aritmija koje ovise o spolu, medutim, to ne bi trebalo
utjecati na primjenu kateterske ablacije u Zena.™

Ventrikulske aritmije

Aritmogena kardiomiopatija

Ovo je bila vazna godina za aritmogenu kardiomiopatiju
(ACM). Velik je broj publikacija koje treba spomenuti. Prva je
Heart Rhythm Society Consensus Document on Arrhythmo-
genic Cardiomyopathy.” Ovaj dokument, ¢iji su glavni autori
McKennai Towbin, redefinira ACM kao stanje sr¢ane disfunk-
cije koje se pojavljuje uz simptomatske i/ili asimptomatske
aritmije. Ovaj prosireni pristup definicije ukljucuje klasi¢nu
aritmogenu kardiomiopatiju lijeve klijetke (ARVC), ali i druge
podskupine bolesnika (sarkoidoza, Chagasova bolest, miokar-
ditis i velik broj nasljednih kardiomiopatija). Ovo je opsezan
1 provokativan ¢lanak koji treba imati na umu. Jedan od ci-
ljeva grupe autora jest poticanje da se bolesnici s aritmijama
1 kardiomiopatijama lijeCe u specijaliziranim centrima koji
provode sveobuhvatnu obradu, organiziraju gensko testiranje
te utvrduju rizik od aritmije i potrebu za ICD-om.™

Autori druge vazne publikacije su Cadrin-Tourigny 1 sur.™
Zajednickim naporom pet medunarodnih registara razvijen
je kalkulator za procjenu rizika od ARVC-a kako bi se lakse
procijenio rizik 1 donijela odluka u potrebi ugradnje ICD-a

O cardiologia Croatica
2020;15(5-6):138.

may come back into fashion as a method for prognostic pre-
diction, this time in patients with frequent PVCs and structur-
al heart disease, and also recommends use of ICE for VA abla-
tion although much of the world does not use ICE without any
apparent compromise to their outcomes.”™ The sex differences
in arrhythmia consensus highlighted that although outcomes
may be different, this should not influence provision of CA for
females.”

Ventricular arrhythmias

Arrhythmogenic cardiomyopathy

This has been an exciting year in arrhythmogenic car-
diomyopathy (ACM). There are major publications to be
aware of. The first is the Heart Rhythm Society Consen-
sus Document on Arrhythmogenic Cardiomyopathy.” This
document, which was led by McKenna and Towbin redefines
ACM as a condition that presents with symptomatic and/or
asymptomatic arrhythmias in association with some degree
of cardiac dysfunction. This 'big tent’ approach includes
classic ARVC, the more recently described arrhythmogenic
left ventricular cardiomyopathy, as well as other subgroups
of patients. Included within ACM are sarcoidosis, Chagas
disease, myocarditis, and a large number of inherited
cardiomyopathies. This is a comprehensive and provocative
article that is important to be aware of. One of the writing
groups goals was to encourage having patients present with
arrhythmias and a cardiomyopathy to a specialized centre
that perform comprehensive evaluation, arrange for genetic
testing, and determine a patient’s arrhythmic risk and need
foran ICD.™

Another important publication was authored by Cadrin-
Tourigny et al™ Through the combined efforts of five
international ARVC registries, an ARVC risk calculator was
developed to help estimate arrhythmic risk and inform
decisions regarding ICD implantation (www.ARVCrisk.com).
More than 500 ARVC patients from five registries in North
America and Europe were enrolled. During 5 years of follow-
up, 28% experienced sustained VT, sudden death, or received
an appropriate ICD therapy. A prediction model to estimate
annual arrhythmic risk was developed (Figure 4). The vari-
ables at baseline included in the model are recent syncope,
age, gender, non-sustained VT, the number of PVCs in 24 h,
and right ventricular ejection fraction. And a final paper by
Chatterjee et al™ investigated the diagnostic value of an anti-
Desmoglein-2 antibody in diagnosing ARVC. An antibody to
DSG-2 was identified in 12/12 and 25/25 ARVC cohorts and
7/8 borderline subjects. The antibody was absent in 11/12 and
20/20 control cohorts. The authors concluded that anti-DSG-2
antibodies are a sensitive and specific marker for ARVC.
Before this test can be used clinically, it will need to be tested


http://www.arvcrisk.com/
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FIGURE 4. Prediction of sustained ventricular arrhythmia in arrhythmogenic right ventricular dysplasia/cardiomyopathy.

ARVC, arrhythmogenic right ventricular dysplasia/cardiomyopathy; inv., inversion; PVC, premature ventricular complex; RVEF, right ventricular

ejection fraction; VT, ventricular tachycardia.

(www.ARVCrisk.com). Uklju¢eno je vise od 500 bolesnika iz
pet americkih 1 europskih registara. Tijekom razdoblja pra-
¢enja od 5 godina 28 % bolesnika dozivjelo je postojanu VT,
iznenadnu sré¢anu smrt ili je primilo adekvatnu ICD terapiju.
Izraden je model predvidanja godi$njeg rizika od aritmije
(slika 4). Osnovne varijable uklju¢ene u model jesu nedavna
sinkopa, Zivotna dob, spol, nepostojana VT, broj VES-a tijekom
24 sata i ejekcijska frakcija desne klijetke. Chatterjee i sur.™
ispitivali su dijagnosticko znacenje anti-Desmoglein-2 protu-
tijela u dijagnozi ARVC-a. Utvrdena je prisutnost protutijela
DSG-2 u skupinama 12/12 1 25/25 bolesnika s ARVC-om i 7/8
ispitanika s grani¢énom dijagnozom. Protutijela nisu bila utvr-
dena u 11/12 1 20/20 kontrolnim skupinama ispitanika. Autori
su zakljucili da su anti-Desmoglein-2 protutijela senzitivni i
specificni markeri za ARVC. Test treba dodatno testirati u vise
kontrolnih skupina, ukljucujuci i one sa sarkoidozom srca pri-
je negoli bude dostupan u klini¢koj praksi.

Srcani zastoj

Sondergaard i sur prouc¢avali su u Danskoj laicku CPR u
osoba koje su dozivjele izvanbolnicki sréani zastoj. Vise od
tri Cetvrtine sréanih zastoja dogada se u stambenim cetvr-
tima. Ucestalost laickog CPR-a izmedu 2001. i 2004. godine
porasla je s 36 % na 84 % na javnim mjestima te sa 16 % na
61 % u stambenim ¢etvrtima. Ocekivano, poveéana ucestalost
CPR-a rezultirala je pove¢anjem 30-dnevnog prezivljavanja
od sr¢anog zastoja sa 6 % na 25 % na javnim mjestimais 3 %
na 10 % u stambenim ¢etvrtima.

Srcani uredaji

Koji su to dokazi koji stoje iza postoje¢ih smjernica za ugrad-
nju ICD-a u primarnoj prevenciji u danasnje doba? Mogu li se
populacije bolesnika, terapija, algoritmi lije€enja, i to osobito
u sréanom zatajivanju, te provedena ispitivanja prije vise od

in more control populations including those with cardiac
sarcoidosis.

Cardiac arrest

Sondergaard et al™ examined the use of bystander CPR
among patients who experience out of hospital cardiac arrest
in Denmark. More than three-fourths of cardiac arrests
occurred in residential locations. Bystander CPR increased
between 2001 and 2004 from 36% to 84% in public locations
and from 16% to 61% in residential locations. Not surprisingly,
the increased use of CPR resulted in an increased 30-day sur-
vival from 6% to 25% for arrests in public locations and from
3% to 10% in residential locations.

Cardiac devices

What is the evidence behind current guideline recommenda-
tions for primary prevention ICD implantation in our present
day and age? Can patient populations, background therapies
and treatment algorithms, particular in heart failure, underly-
ing trials conducted well over a decade ago be extrapolated
to current daily clinical practice? (Figure 5)"” According to a
large analysis from the French-British-Swedish-Czech CRT
Network, death due to progressive heart failure remains the
leading cause of death for the majority of patients.” Moreover,
increasing evidence indicate left ventricular (LV) remodelling
as a main driver or arrhythmogenic events leading to sudden
cardiac death (SCD), which may be reduced by modalities
aimed at preventing (or even reversing) these processes, i.e.
neurohormonal blockade and cardiac resynchronization
therapy (CRT)"™ These concepts and findings call into
question the validity of the available randomized clinical trial
evidence underlying current recommendations for primary
prevention ICD implantation in heart failure patients. On a
conceptual level, they additionally raise the question if trials

Cardiologia Croatica O
2020;15(5-6):139.



The year in cardiology: arrhythmias and pacing

50
45
40
(]
E 35
Q
© 30 CRD: Congestion-Related Death
24 (heart failure, chest infection,
E:; 25 multi-organ failure etc.)
>
‘:-_' 20
3 15 TSAD: Terminal Sudden Arrhythmic Death
>
6
E 10 ! l-l-l-l-fl-ﬁ-l-l-l-l-?-l " 'l'l'l'fl'l'l'fl'f.

SVD: Sudden Vascular Deathr’) a

Mt

5 i NFVE: Non-Fatal Vascular Event | m
0
NYHA 0/1 NYHA 2 NYHA 3 NYHA 4
T o
Absolute Rate % of Deaths ~ Absolute Rate % of Deaths  Absolute Rate ~ % of Deaths ~ Absolute Rate % of Deaths

CRD 0% 0% 3% 16% 9% 32% 27% 54%
TSAD <1% <1% 1% 5% 6% 21% 12% 24%
RSAD 2% 17% 5% 26% 3% 11% 1% 2%
SVD 2% 17% 3% 16% 4% 14% 5% 10%
NFVE 4% 33% 3% 16% 2% 7% 1% 2%
Non-CVD 4% 33% 4% 21% 4% 14% 4% 8%

FIGURE 5. Two-year cause-specific mortality and non-fatal vascular events for patients with cardiovascular disease according

to New York HeartAssociation class. Numbers and proportions are a conceptual representation of absolute and relative risk and
are not strictly evidence based. Note that for patients in New York Heart Association Class 4, interventions for sudden arrhythmic
death may be ineffective or fail to lead to a meaningful prolongation of life because the patient is likely soon to die of worsening
heart failure.

CRD, congestion-related death, otherwise called death due to worsening heart failure; NFVE, non-fatal vascular event (e.g. myocardial infarction and

stroke; note that events are more likely to be suddenly fatal as heart failure progresses); Non-CVD, non-cardiovascular death; RSAD, resuscitatable

sudden arrhythmic death; SVD, sudden vascular death; TSAD, terminal (non-resucitatable) sudden arrhythmic death.

jednog desetlje¢a primijeniti na danasnju klinicku praksu
(slika 5)"”. Prema velikoj analizi Francusko-britansko-§ved-
sko-ceske mreze, smrt zbog progresivnoga sr¢anog zatajiva-
nja ostaje vodedi uzrok smrti za veéinu bolesnika.” Stovise,
sve je vise dokaza koji upuc¢uju na to da je remodeliranje lijeve
klijetke (LV) glavni pokretac aritmija koje uzrokuju iznenadnu
sr¢anu smrt (SCD). One se mogu umanjiti primjenom mjera
koje su usmjerenje na sprjecavanje (ili ¢ak ponistavanje) tih
procesa, kao §to su neurohumoralna blokada ili resinkronizi-
rajuca terapija srca (CRT).” Ovi koncepti i zakljucci dovode u
pitanje valjanost dostupnih dokaza randomiziranih klini¢kih
ispitivanja koja ¢ine osnovu trenutac¢nih preporuka za im-
plantaciju ICD-a u primarnoj prevenciji bolesnika sa zatajiva-
njem srca. Na konceptualnoj razini postavlja se dodatno pi-
tanje treba li rezultate istraZivanja prihvacati s vremenskim
ograni¢enjem nakon ¢ijeg bi isteka zahtijevali reevaluaciju.
Medutim, s druge strane, terapija uredajima unaprijedena je
posljednjeg desetlje¢a, uklju¢ujuéi bolje algoritme za detekci-
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should generally come with a ‘due date’ after which they
would require re-validation. On the flipside, however, device
therapies have advanced over the last decades, including
better algorithms to detect ventricular arrhythmias and
to prevent inadequate shocks, as well as the development
of extravascular systems such as the S-ICD and the
extravascular (EV-) ICD.?° Indeed, even entirely leadless CRT
systems appear to be feasible.® If proven safe and effective
in the (ongoing) large RCTs, these novel modalities will come
with a substantially reduced system-related morbidity, which
may again tip the scale towards device-based SCD prevention.
Indeed, inadequate shocks, as well as infections, remain the
most devastating complications of current ICD systems,
which come along with a substantial impact on quality of life,
morbidity, and mortality.®?

In addition, better means of risk prediction for SCD above
and beyond left ventricular ejection fraction (LVEF) are des-
perately needed in order to better protect those patients who



ju aritmije i prevenciju neodgovarajuce isporuke sokova, kao
1 razvoj ekstravaskularnih sustava kao sto su S-ICD i ekstra-
vaskularni (EV-) ICD.?° Cini se da su mogu¢i ¢ak i CRT susta-
vi bez elektroda.®* Ako se dokazu da su sigurni i uéinkoviti u
velikim RCT-ima (koji su u tijeku), ovi, novi uredaji znatno
¢e smanjiti morbiditet povezanog sa sustavom, $to ponovno
moZe dovesti do prevage uredaja u prevenciji SCD-a. Doista,
neodgovarajuce isporuke Sokova i infekcije najznacajnije su
razarajuc¢e komplikacije postojec¢ih ICD sustava, Sto znacajno
utjece na kvalitetu Zivota, morbiditet i mortalitet.®

Dodatno, iznad svega su potrebni bolji ¢imbenici predikcije
SCD-a od ejekcijske frakcije lijeve klijetke (LVEF) kako bi se
bolje zastitili oni bolesnici kojima je uredaj potreban (od onih
kojima nije potrebna ugradnja uredaja). Nedavno je predstav-
ljen jedan takav model predvidanja rizika za bolesnike nakon
preboljenog infarkta miokarda s o¢uvanom LVEF koristeci
se neinvazivnim elektrokardiografskim ¢imbenicima rizi-
ka (VES, nepostojana VT, kasni potencijali, prolongacija QTc,
povecan alternans T-vala, smanjena varijabilnost sr¢ane fre-
kvencije i nenormalni kapacitet usporivanja i turbulencije) u
kombinaciji s programiranom ventrikulskom stimulacijom.®
Algoritam je pokazao izvrsnu senzitivnhost i negativnu pre-
diktivnu vrijednost (vjerojatno najvazniji parametar) od 100
%, kao i specificnost od 83 %, a, s druge strane, pozitivha mu
je prediktivna vrijednosti bila samo 22 %. Suvremene slikov-
ne metode, poput MRI-ja, dodatno pridonose u prepoznavanju
bolesnika s pove¢anim rizikom od ventrikulskih aritmija, a
koji mogu imati koristi od implantacije ICD-a.® Sli¢ni su al-
goritmi takoder razvijeni za rijetke bolesti kao sto je ARVC.™
Ako pokazu pozitivne u¢inke u randomiziranim studijima,
ovi koncepti mogu dovesti do pomicanja struke iznad posto-
je¢ih standarda uporabe LVEF kao glavnog ¢imbenika rizika.
Medutim, sve dok takvi rezultati studija nisu dostupni, razloz-
no je pridrzavati se trenutac¢nih dokaza i preporuka smjerni-
ca. Istodobno se poti¢e regrutacija bolesnika u istrazivanja
koja su u tijeku kako bi se ubrzalo stvaranje dokaza visoke
razine koji mogu potencijalno izmijeniti trenuta¢nu klinicku
praksu. Resinkronizirajuéa terapija srca ostaje vazan modali-
tet lijecenja za bolesnike sa zatajivanjem srca radi indukcije
reverzibilnog remodeliranja LV-a i poboljSanja morbiditeta i
mortaliteta. Medutim, ucestalost takozvanih non-responde-
ra (onih koji ne odgovore) ostaje 20 — 30 %, ovisno o defini-
ciji i grani¢nim vrijednostima.®* U MORE-CRT MMP studiji
ispitivan je uéinak stimulacije LV-a s dvaju mjesta, umjesto
jednog, kako bi se smanjio broj ispitanika koji ne odgovara-
ju na lijeCenje (non-responders).t® Randomizirana su 544
bolesnika klasificirana kao ,non-responders” (definirani kao
smanjenje endsistolickog volumena LV-a za <15 %) 6 mjeseci
nakon implantacije CRT-a kako bih usli u grupe u kojima je
‘Multipoint'™ algoritam uklju¢en (MPP ON) ili isklju¢en (stan-
dardna skrb). Iako se stopa konverzije u onih koji odgovaraju
na terapiju (,responders”) nije razlikovala izmedu dviju grupa
(31,8 % u odnosu prema 33,8 %), bolesnici iz MPP grupe pro-
gramirane na $iroku elektrodnu udaljenost imali su mnogo
vecéu vjerojatnost konverzije u onih koji odgovaraju na tera-
piju (,respondera“) u usporedbi s onima koji su programirani
u drugim kombinacijama vektora (45,6 % nasuprot 26,2 %, P =
0.006).%¢ Tako su zanimljivi i biologki uvjerljivi, ti se rezultati
moraju promatrati u okvirima hipoteze s obzirom na negati-
van primarni ishod.
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need it (and prevent those who do not from unnecessary de-
vice implantation). One such risk prediction model for pa-
tients post-myocardial infarction with preserved LVEF has
recently been put forward using electrocardiographic non-
invasive risk factors (PVCs, non-sustained VT, late potentials,
prolonged QTc, increased T-wave alternans, reduced heart
rate variability, and abnormal deceleration capacity with ab-
normal turbulence) combined with programmed ventricular
stimulation.® The algorithm yielded an excellent sensitivity
and negative predictive value (arguably the most important
parameter) of 100%, as well as a specificity of 93.8%; on the
downside, positive predictive value was only 22%. Modern
imaging modalities such as MRI may further yield added
value in identifying patients at increased risk of ventricular
arrhythmias whomaybenefit from ICD implantation.® Similar
algorithms are being developed also for rarer disease entities
such as arrhythmogenic right ventricular cardiomyopathy
(ARVC).™ If proven positive in randomized clinical outcome
trials, these concepts may move the field closer to venturing
beyond the current (suboptimal) standard of LVEF for
risk stratification. Until such outcome trials are available,
however, it may be prudent to stick to the currently available
evidence and guideline recommendations; at the same time,
recruitment into ongoing trials is encouraged in order to
accelerate the generation of high-level evidence which may
potentially alter current clinical practice.

Cardiac resynchronization therapy remains an important
treatment modality for heart failure patients to induce re-
verse LV remodelling and to improve morbidity and mortality.
However, the rate of so-called mon-responders’ remains in the
order of 20-30%, depending on definitions and cut-offs.®* The
MORE-CRT MPP trial investigated the effect of stimulating the
LV from two sites instead of one to reduce the number of non-
responders.®® Five hundred and forty-four patients classified
as non-responders (defined as an LV end-systolic volume
reduction by <15%) 6 months after CRT implantation were
randomized to receive the Multipoint™ algorithm turned on
(MPP ON) or off (standard of care group). While the conversion
rate to responders’ was no different between the two groups
(381.8% vs. 33.8%) patients in the MPP group programmed
to a wide electrode distance were significantly more likely
to convert to responders than those programmed to other
vector combinations (45.6% vs. 26.2%, P=0.006).8¢ Although
interesting and biologically plausible, these findings have to
be viewed as hypothesis-generating in view of the negative
primary endpoint.
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