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Uvod

Smjernice Europskoga kardioloskog drustva
(ECS) za zatajivanje srca (HF) iz 2016. godine sta-
vile su u prvi plan nove preporuke za lijeGenje
HF-a sa sniZenom istisnom frakcijom (HFIEF;
EF < 40 %). Uveden je novi pojam: HF s umjereno
snizenom istisnom frakcijom (HFmrEF) za prije
opisivanu ,sivu zonu” u podruéju istisne frakcije
40 — 49 %. Smjernice isticu i dalje prisutan ne-
dostatak terapijskih moguénosti zasnovanih na
dokazima za HFmrEF i HF s o¢uvanom istisnom
frakcijom (HFpEF, EF > 50 %). Uvodi se koncept
rane intervencije kod akutnog HF-a (AHF). Ovdje
su sazeti podatci od jeseni 2016. do jeseni 2017. go-
dine kojima su analizirani implementacija i kori-
Stenje postoje¢im terapijskim opcijama dokazano
djelotvornima kod HFrEF-a, dodatna istrazivanja
koja su imala neutralne rezultate u HFpEF-u, ali
s detaljnom karakterizacijom i potencijalnim te-
rapijskim koristima u HFmrEF-u, razo¢aravajuci
rezultati istrazivanja u AHF-u te rastuci broj do-
kaza o koristima lije€enja komorbiditeta.

Preamble

The 2016 European Society of Cardiology (ESC)
heart failure (HF) guidelines brought to the fore
new recommendations for the management
of HF with reduced ejection fraction (HFrEF;
EF <40%); introduced a new term: HF with mid-
range EF (HFmrEF) for the previously denoted
‘grey area’ corresponding to EF 40-49%; high-
lighted the continued lack of evidence based in-
terventions in HFmrEF and HF with preserved
EF (HFpEF; EF 250%); and introduced the concept
of early intervention in acute HF (AHF). Here we
summarize data from autumn 2016 to autumn
2017 that analyse implementation and utiliza-
tion of existing proven therapy in HFIEF; addi-
tional neutral trials in HFpEF but detailed char-
acterization of and potential efficacy of therapy
in HFmrEF; further disappointing trials in AHF;
and growing evidence in favour of treating co-
morbidities.
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Lijecenje zatajivanja srca s reduciranom
istisnom frakcijom: implementacija i
optimalna uporaba postojece terapije

MEDIKAMENTNA TERAPIJA

U posljednjih 30 godina svjedocili smo iznimnom nizu
uspjednih randomiziranih istrazivanja u HFTEF-u, kojima su
u klini¢ku praksu uvedene mnogobrojne intervencije koje po-
boljSavaju simptome i kvalitetu Zivota te smanjuju incidenciju
hospitalizacija i/ili mortalitet zbog HF-a.*? S obzirom na to
da uspjeh ¢ak i velikih istrazivanja ¢esto ovisi o malom broju
ishoda i tradicionalno je definiran statisti¢kim P-vrijednosti-
ma, nedavno je uvedena nova mjera robusnosti (ili fragilnosti)
rezultata klini¢kih istrazivanja. Indeks fragilnosti (FI; engl.
fragility index) opisuje broj nedogadaja koji moraju postati do-
gadaji kako bi rezultat istrazivanja ucinili neznacajnim, po-
kazujuéi time broj bolesnika potreban kako bi istrazivanje iz
statisticki znacajnog postalo neznacajno. Analiza 25 rando-
miziranih kontroliranih studija s medijanom broja bolesnika
23311 primarnih ishoda 688, medijan FI bio je 26, a u treéini
ispitivanja iznosio je manje od 103,sto sugerira kako su istra-
Zivanja manje robusna nego $to pretpostavljamo.

Unato¢ tomu, najveca briga i dalje je ¢injenica da se posto-
jeca terapija ne primjenjuje optimalno u klini¢koj praksi. Ma-
kar se inhibitori angiotenzin konvertirajuéeg enzima (ACEi)
/ blokatori angiotenzinskih receptora (ARB) te beta-blokatori
primjenjuju u 80 — 90 % bolesnika s HFrEF-om, doziranje je
suboptimalno, $to je povezano s visom smrtnosti i uestalo-
§¢u hospitalizacija zbog HF-a.# Nedavno publicirani podatci iz
ESC HF Long-Term Registry (iz odabranih europskih centara)
navode kako se antagonisti mineralokortikoidnih receptora
(MRA) rabe u samo dvije tre¢ine bolesnika s HFTEF-om?®¢, a,
prema neselektivnhom Swedish HF Registry, u manje od tre-
¢ine bolesnika.” Kroni¢na bubrezna bolest i hiperkalijemija
Cesti suu HF-u®, a razlog za nedovoljno propisivanje MRA jest
bojazan od hiperkalijemije i pogor$anja bubrezne funkcije.’
Uvodenje novijih lijekova poput ivabradina ili sakubitril/val-
sartana odgada se zbog inercije klini¢ara, premda je korist od
njihove primjene dokazana neovisno o trajanju sr¢anog zata-
jivanja® te vrlo rano nakon uvodenja.**

Kako poboljsati primjenu navedenih lijekova? Jedna pri-
vlacéna strategija jest nadzor, medutim, poja¢ani nadzor pri-
mjenom ku¢nih posjeta i strukturirane telefonske potpore
nije smanjio broj ponavljaju¢ih hospitalizacija, smrtnost ili
troskove.’? Dugo iS¢ekivana studija GUIDE-IT, u kojoj su uspo-
redene strategija lijeGenja pra¢enjem vrijednosti NT-proBNP
(ciljna vrijednost <1000 ng/L) i uobi¢ajena skrb, nije rezultirala
redukcijom kardiovaskularnih smrti, a ni prvih ili ukupnoga
broja hospitalizacija zbog HF-a, kao ni smanjenjem vrijed-
nosti NT-proBNP-a.** U studiji REM-HF prac¢enje nekih vital-
nih parametara na daljinu s pomodéu implantiranih uredaja
nije rezultiralo poboljsanjem ishoda.** U studiji MultiSENSE
primjena algoritma HeartLogic s pomoc¢u ugradenih uredaja
predvidalo je dekompenzacije HF-a**, medutim, tek se mora
dokazati poboljsava li ishode.

Druga strategija uklju¢uje poboljSanje organizacije i priori-
teta lijeGenja. Primjena uredaja iznimno je varijabilna, no u
konaénici nedovoljno iskoristena.” Makar korist od primjene
resinkronizacijskog lije¢enja (CRT, engl. cardiac resynchroni-
zation therapy) nije smanjena komorbiditetima?®, evidentno
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Heart failure with reduced ejection fracti-
on treatment: implemetation and optimal
utilization of existing therapy

DRUG THERAPY

The last 30 years have seen a remarkable series of success-
ful randomized trials in HFTEF, which have brought to clini-
cal use multiple interventions that improve symptoms and
quality of life and reduce HF hospitalization and/or mortal-
ity.*2 While success of even large-scale outcome trials often
depend on a small number of events and has been tradition-
ally defined by statistical P-values, a novel measure of the ro-
bustness (or fragility) of the results of a clinical trial has been
recently introduced. The fragility index (FI) describes the
number of non-events that need to become events in order to
render a trial result non-significant thus indicating how many
patients would be required to convert a trial from being statis-
tically significant to not significant. In a humbling analysis
of 25 randomized controlled trials (RCT) with median sample
size 2331 and primary events 688, the median FI was 26, and
it was less than 10 in one-third of trials,® suggesting they may
be less robust than we commonly assume.

Nevertheless, a greater concern is that existing therapy is
not optimally utilized in the real world. Although angioten-
sin-converting enzyme inhibitors (ACEi)/angiotensin recep-
tor blockers (ARBs) and B-blockers appear to be used in 80—
90% of patients with HFTEF even in real-world settings, dosing
is sub-optimal, which is associated with higher mortality and
HF hospitalization.* Recent data from the ESC HF Long-Term
Registry (selected European sites) suggest that mineralocor-
ticoid receptor antagonists (MRASs) are used in only two-third
of patients with HFTEF®® and in the non-selective Swedish
HF Registry, in less than one-third.” Chronic kidney disease
and hyperkalaemia are common in HF® and reasons for MRA
under-use appear to be perceived risk of or actual hyperkalae-
mia and worsening renal function.® More novel drugs such as
ivabradine and sacubitril/valsartan may be deferred due to
clinician inertia, even though they have demonstrated ben-
efitregardless of HF duration®® and very early after initiation.*

How can appropriate utilization be improved? One appeal-
ing strategy is monitoring. However, intensified management
using home visits and structured telephone support did not
reduce recurrent hospitalization, mortality or costs.’? In the
large and much anticipated Guiding Evidence Based Ther-
apy Using Biomarker Intensified Treatment in Heart Fail-
ure (GUIDE-IT) trial a strategy of aiming for an NT-proBNP
<1000 ng/L vs. usual care did not reduce cardiovascular (CV)
death or first or total HF hospitalizations, or even NT-proBNP
levels.® In Remote Management of Heart Failure Using Im-
plantable Electronic Devices (REM-HF), remote monitoring
using implantable devices did not improve outcomes.* In the
MultiSENSE study, the HeartLogic algorithm using implant-
able device data predicted HF decompensation® but has still
to be shown to improve outcomes.

Another strategy concerns improving the organization and
prioritization of care. The use of devices is highly variable but
overall underutilized.” Although, cardiac resynchronization
therapy (CRT) benefit does not appear compromised by co-
morbidity burden,* it is conceivable that older and comorbid
patients are less prioritized. In Sweden, non-use appears due
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se manje primjenjuje u starijih i bolesnika s komorbiditeti-
ma. U Svedskoj se uzrokom rjede primjene ove vrste lijeGenja
smatra slabija dostupnost specijalista kardiologa, vise nego
klini¢kih obiljeZja.'” U medunarodnom registru QUALIFY pra-
¢enje smjernica bilo je povezano s boljim ishodima.'® Veliko
Svedsko istrazivanje pokazalo je 35 % manji rizik od smrti u
bolesnika uklju¢enih u neobvezni registar Swedish Heart Fa-
ilure Registry, a navedeno se pripisuje vec¢oj primjeni optimal-
ne medikamentne terapije u bolesnika uklju¢enih u registar.*

UREDAJI ZA LIJECENJE SRCANOG RITMA

Implantabilni kardioverterski defibrilatori (ICD) i CRT ureda-
ji poboljsavaju ishode u pojedinih bolesnika s HFTEF-om, $to
je dokazno mnogobrojnim randomiziranim klini¢kim istra-
Zivanjima. Unato¢ ovim nedavnim uspjesima, znatan broj
bolesnika lije¢enih ICD i/ili CRT uredajem necée imati koristi
od ove vrste lijeCenja, zbog ¢ega se istiGe vaznost ispravnog
probira. DuZe trajanje QRS kompleksa, morfologija bloka lijeve
grane i niZa istisna frakcija lijeve klijetke 1 dalje su najvaz-
niji indikatori odgovora na resinkronizacijsko lije¢enje.?*# U
istrazivanju RESPOND-CRT, u slu¢aju neadekvatnog odgovo-
ra na resinkronizacijsko lije¢enje radene su ehokardiografski
vodene optimizacije atrioventrikulskih (AV) i ventrikuloven-
trikulskih (VV) intervala.?? Primjena multimodalnih metoda
kardioloskog oslikavanja u svrhu optimalnog pozicioniranja
elektrode te iskljucivo lijevostrane stimulacije mogu povecati
odgovor na resinkronizacijsko lijeGenje.?*?* Medutim, uzevsi
u obzir velik broj parametara uklju¢enih u odgovor na CRT i
ishode, predvidanje odgovora na CRT i dalje je nedostiZno te je
moguce da potencijalni smjer za buduc¢a istrazivanjaleziu ve-
¢im multiparametrijskim pristupima s velikim podatcima.?6%7

Smjernice ESC-a iz 2016. godine preporuc¢uju ugradnju ICD-
a u svrhu primarne prevencije u bolesnika s ishemijskom i
neishemijskom kardiomiopatijom.l Ovo istraZuje studija DA-
NISHZ?, gdje je primarna prevencija ugradnjom ICD uredaja u
bolesnika s neishemijskom kardiomiopatijom smanjila inci-
denciju iznenadne sr¢ane smrti, no ne i ukupne smrtnosti. U
sekundarnoj analizi povezanost izmedu ugradnje ICD-a i pre-
Zivljenja smanjivala se s dobi, a dobna granica od 70 godina
oznacivala je najvecu stopu preZivljenja za ukupnu populaci-
ju.?® Nadalje, neopravdani Sokovi u vezi s ICD uredajima uce-
staliji sukod bolesnika s tezim oblikom HF-a.*° Sdruge strane,
nekoliko proslogodisnjih metaanaliza upuéuje na znatan pad
iuiznenadnojsréanoj smrtiiuukupnoj smrtnosti®*. Moguce
je kako subolesnici u navedenim studijama imali manje u¢in-
kovitu medikamentnu terapiju. Dapace, analiza 12 klini¢kih
ispitivanja upucéuje na snizivanje ucestalosti iznenadne smrt-

to poor access to cardiology specialists rather than clinical
variables.' In the international QUALIFY registry, guideline
adherence was associated with improved outcomes.’® A large
Swedish study showed that enrolment vs. non-enrolment in
the non-selective but voluntary Swedish Heart Failure Reg-
istry was associated with a 35% lower risk of death, and that
the strongest explanatory factor was greater use of HF and CV
medications in patients enrolled in the registry.*

CARDIAC RHYTHM MANAGEMENT DEVICES

Implantable cardioverter-defibrillators (ICDs) and CRT im-
prove outcomes in selected patients with HFTEF in multiple
randomized clinical trials. These recent successes notwith-
standing, a substantial number of patients receiving an ICD
and/or CRTs do not benefit from the device thus highlighting
the need for improvement in patient selection. Longer QRS
duration, left bundle branch block morphology, and lower
LVEF remain the most important independent predictor of
response to CRT.2%% In the RESPOND-CRT trial, non-response
was ameliorated by an echo-guided optimization of atrio-
ventricular (AV) and ventriculoventricular (VV) intervals.?
Multimodality cardiac imaging strategies for lead placement,
and possibly, left ventricular-only pacing, may increase CRT
response.?*? But given the many factors involved in CRT re-
sponse and outcomes, predicting CRT response remains elu-
sive and the potential for larger multi parametric big-data ap-
proaches should be considered for future trials.2627

The 2016 ESC guidelines recommend primary prevention
ICD in both ischaemic and non-ischaemic cardiomyopathy.!
This was called into doubt by DANISH,? where primary pre-
vention ICD in non-ischaemic cardiomyopathy reduced sud-
den cardiac death but not all-cause death. In a secondary
analysis, the association between ICD and survival decreased
with age, and a cut-off of 70 years was suggested to yield the
highest survival for the population as a whole.? Furthermore,
inappropriate ICD therapy appears more likely in patients
with more severe HF 3° At the same time, in the last year, sev-
eral meta-analyses point to a distinct reduction in both sud-
den and all-cause death.®3* Patients in these meta-analyses
may have had less effective medical therapy than contempo-
rary patients. Indeed, a large analysis form 12 clinical trials
suggested that the rates of sudden death have declined over
time (Figure 1),* which would be consistent with potentially
lower benefit of primary prevention ICD in patients with con-
temporary treatment. Furthermore, benefits may differ sub-
stantially depending on e.g. age?® and concomitant use of CRT,
and in several recent studies multivariable prediction models

FIGURE 1. Rates of sudden death per 100 patient-years in heart failure with reduced ejection fraction trials.
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nosti (slika 1)%*, Sto je sukladno s potencijalno niZom koristi
ICD-a u svrhu primarne prevencije u bolesnika sa suvreme-
nom terapijom. Nadalje, navedena korist moZze znatno varirati
ovisno o Zivotnoj dobi?® i istodobnoj primjeni resinkronizacij-
ske terapije, a u nekoliko nedavnih studija multivarijatni pre-
dikcijski modeli primijenjeni su kako bi bolje predvidali naglu
sr¢anu smrt 1 korist od ugradnje ICD uredaja.®¢-®

Zatajivanje srca s ocuvanom istisnom frakcijom

I dalje je kontroverzno pitanje je li HF s o¢uvanom istisnom
frakcijom (HFpEF) varijanta HFrEF-a, odvojeni entitet ili,
jednostavno, posljedica starenja i povezanih komorbiditeta.
HFpEF je povezan s nizim kardiovaskularnim rizikom nego
HFTEF, no nedvojbeno je kako je u stvarnome svijetu ukupna
smrtnost jednaka onojubolesnika s HFrEF-om, uz brzo rastu-
¢u prevalenciju.! Ranije studije s ACEi, ARB-ovima i nitratima
bile su razocaravajuc¢e.! Nedavno u studiji EDIFY primjena
ivabradina nije poboljsala Sestominutni test hoda (6MWT),
vrijednost NT-proBNP, ni E/e’** U studiji TOPCAT spironolak-
ton se nije pokazao u¢inkovitim?#°, no regionalne analize po-
kazale sumoguci u¢inak u Sjevernoj i Juznoj Americi.** Pozi-
tivan ucinak spironolaktona uocen je u populaciji ispitanika
stratificiranima prema vrijednostima NT-proBNP-a u kojih je
potvrden HF.#2 Zanimljivo, u studijama TOPCAT i [-PRESERVE
lijeGenje je bilo u¢inkovitije u bolesnika s niZim vrijednosti-
ma natriuretskih peptida.**-*> Navedeno uzrokuje poteskoce
pri dizajniranju studija — s jedne strane, inzisitranjem na
povisenim vrijednostima natriuretskih peptida osigurava se
prisutnost HF-a u ispitanika, no moguce je kako je pri znatno
povisenim vrijednostima bolest manje podlozna terapijskim
intervencijama. U planu je reevaluacija uloge antagonista mi-
neralokortikoidnih receptora u velikoj studiji koja ¢e ukljuci-
vati bolesnike s HFpEF-om i HFmrEF-om.*®

Zatajivanje srca s umjereno snizenom
istisnom frakcijom

Smjernice ESC-a iz 2016. uvele su novi pojam HF s umjereno
snizenom istisnom frakcijom (engl. heart failure with mid-
range ejection fraction — HFmrEF), koji odgovara ranijoj tako-
zvanoj sivoj zoni s EF-om 40 — 49 %.! Medutim, EF nije idealni
parametar za klasificiranje HF-a, a takoder je s vremenom i
lije¢enjem podloZzan promjenama.*” Nedavna je studija poka-
zala da je poboljsanjem EF-a ¢ak 17 — 34 % bolesnika s HFrEF-
om ili HFmrEF-om bilo preklasificirano u visu grupu. Kako se
iocekivalo, to se ¢eS¢e dogadalo u bolesnika s neishemijskom
bolesti srca.*® PoboljSanju klasifikacije HF-a mogu pomoci 1
drugi parametri, poput ehokardiografskih analiza deformaci-
ja miokarda, posebice globalnoga longitudinalnog straina.*®5°
Ipak potrebno je jo$ vidjeti koliko ¢e njihova primjena zaZivje-
tiu svakodnevnoj klini¢koj praksi. S obzirom na heterogenost
1 teSkoce pri klasificiranju HF-a, posebno onog s ocuvanim
EF-om, poboljSanje njegova definiranja postiZe se primjenom
individualnog pristupa utemeljenog na vise ¢imbenika. Sli-
¢an se sustav vec primjenjuje u onkologiji.?”

Za klasifikaciju HF-a ipak se i dalje naj¢e$c¢e uporabljuje
EF. Cinjenica je da EF od 40 do 49 % nije normalna, ali da jo$
uvijek za tu skupinu koja ukljucuje vise od 20 % bolesnika s
HF-om52% ne postoji na dokazima temeljena terapija. Stoga
su potrebna daljnja klini¢ka istrazivanja.! Vise radova tije-
kom prosle godine upucuje na to da, osim umjereno snize-
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were used to refine sudden death risk prediction and ICD ben-
eﬁtl36—38

Heart failure with preserved ejection fraction

Controversy remains as to whether HFpEF is a variant of
HFTEF, a distinct entity, or merely a consequence of ageing
and related comorbidities. It is associated with lower CV risk
than HFTEF but it is indisputable that in the real world, it has
the same overall mortality as HFTEF and is increasing more
rapidly in prevalence.! Previous trials of ACEi, ARBs, and ni-
trates have been disappointing.! Recently, in EDIFY, ivabra-
dine did not improve 6MW T, NT-proBNP, or E/e’3 In Treatment
of Preserved Cardiac Function Heart Failure with an Aldos-
terone Antagonist (TOPCAT), spironolactone was overall not
effective® but regional analyses suggested a potential effect
in North and South America.** Perhaps more importantly, in
the pre-specified stratum including patients based on NT-
proBNP levels, consistent with confirmed HF, spironolactone
was effective®? Interestingly, in both TOPCAT and I-PRE-
SERVE, treatment was more effective in patients with lower
natriuretic peptide levels.#*-5 So as we struggle in HFpEF trial
design to ensure presence of HF and to enrich for HF events
by requiring elevated NPs, as NPs go too high, the syndrome
may be less amenable to intervention. Now, MRAs will be re-
assessed in a large pragmatic trial including patients with
both HFpEF and HFmrEF .46

Heart failure with mid-range ejection fraction

The 2016 ESC guidelines introduced a new term HFmrEF, cor-
responding to the previously denoted ‘grey area’ EF 40-49%.!
However, EF is not an ideal marker to classify HF, and EF may
change with treatment and time.#” A recent study suggested
that 17-34% of patients with HFTEF or HFmrEF improve to a
higher category, and that this, as expected, was more com-
mon in the absence of ischaemic heart disease.*® Other mo-
dalities may refine characterization of HF, such as global
longitudinal strain,**%° but their impact in clinical routine re-
mains to be seen. Given the heterogeneity of HF and difficulty
characterizing HF, in particular with preserved EF, multima-
rker personalized approaches to HF, as occurs in oncology,
may improve characterization and classification in HF.2%%

But EF remains the most commonly used classifier and
the fact remains: EF 40—-49% is not normal but there is no evi-
dence based therapy, and further research is needed in this
group,! comprising more than 20% of patients with HF.5%% Ex-
tensive work during the last year suggest that although HFm-
rEF may be intermediate regarding some characteristics,’*57
it resembles HFTEF regarding age, preponderance of male sex,
greater prevalence of ischaemic heart disease*® and greater
prognostic impact of chronic kidney disease.? Recent stud-
les also suggest that standard HF therapy may be effective
in HFmrEF In an individual patient-level meta-analysis from
RCTs, B-blockers were not effective in atrial fibrillation (AF),
but in sinus rhythm, they reduced all-cause and CV mortality
in HFTEF and HFmrEF but not HFpEF (Figure 2).5¢ Similarly,
in a posthoc analysis from Candesartan in Heart failure — As-
sessment of moRtality and Morbidity (CHARM), candesartan
reduced the composite of CV death and HF hospitalization in
HFTEF (where 57% received concomitant ACEi), and HFmrEF
(27% ACEi) but not HFpEF (16% ACEi).*® Currently, drugs rec-

Cardiologia Croatica O
2018;13(3-4):157.



The year in cardiology 2017: heart failure

A LVEF <40%, sinus rhythm LVEF 40-49%, sinus rhythm LVEF 250%, sinus rhythm
wony T "'“"._ ;l L &0% 4 4%

£ L =g

i 3% Log-rank P<0.001 = 3% Log-rank P=0.042" ‘E_ %4 Log-rank P=0.51

E 2 % 20% 4 — §

3 g - -

3 on g 1 ﬁ 3

= . < ox Jus™ <

o H 1 i ' b] ]
Years Years
P i [Ty ey L =l L3 ] ml n 1 m L1 an [
Bats blocus 841 LTE LeTy Wt b ] (33 % {8 ] L1 &y 1]
B LVEF <40%, sinus rhythm LVEF 40-49%, sinus rhythm LVEF =50%, sinus rhythm
—  Plaebe 5

A e > A0 2 40

g —  Betablocken E _é

E %4 Log-rank P<0.001 E ¥%4 Log-rank P=0.022" g %4 Log-rank P=0.57
im 3 on] 3 n]

s 2 o~ B

10% = 10%. o 10
| I P
E %% 3 ow{== 3 O T

o
e

FIGURE 2. All-cause mortality (A) and cardiovascular mortality (B) in patients with sinus rhythm and heart failure with diffe-
rent ejection fraction categories treated with B-blockers vs. placebo. From an individual patient-level analysis of double-blind
randomized trials.

This Figure has been reprinted with permission of Oxford University Press on behalf of European Society of Cardiology.

ne EF, HFmIEF s vi$e obiljeZja sli¢i HFTEF-u*%, a to su dob
bolesnika, prevalencija muskog spola, ve¢a ucestalost ishe-
mijske bolesti srca*® i zna¢ajni prognosticki u¢inak kroni¢ne
bolesti bubrega.’? Nedavne studije takoder upuc¢uju na to da
standardna terapija HF-a moZe biti u¢inkovita i u bolesnika s
HFmrIEF-om. Prema metaanalizi randomiziranih kontrolira-
nih studija, beta-blokatori se nisu pokazali u¢inkovitima u bo-
lesnika s fibrilacijom atrija, ali su u onih sa sinusnim ritmom
smanjili ukupnu i kardiovaskularnu smrtnost kod HFrEF-a i
HFmrEF-a, ali ne i kod HFpEF-a (slika 2).%% Sli¢no tomu, u post
hoc analizi studije CHARM kandesartan je smanjio kombini-
ranu kardiovaskularnu smrtnost i broj hospitalizacija bole-
snika s HF-om i HFrEF-om (57 % primalo je istodobno i ACEi)
i HFmrEF-om (27 % na ACE-i), ali ne i kod HFpEF-a (16 % na
ACE-i).* Trenuta¢no, iako ovi podatci upuéuju na to da bi mo-
gli biti ué¢inkoviti, lijekovi preporuc¢eni u HFrEF-u ne preporu-
¢uju se i u HFmrEF-u. Potrebne su nove pragmaticne studije
kojima bi se utvrdila njihova u¢inkovitost.*¢

Komorbiditeti

U bolesnika sa Se¢ernom bolesti SGLT2 inhibitori tek blago
smanjuju HbAlc. Ipak je njihova primjena u klini¢kim stu-
dijama smanjila ucestalost hospitalizacija ispitanika zbog
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ommended in HFTEF are not recommended in HFmrEF, but
these data suggest that they may be effective, and novel prag-
matic trials should test this hypothesis.#

Comorbidities

In diabetes mellitus, SGLT2 inhibitors modestly lower HbAlc.
But in EMPA-REG (10% HF at baseline), empagliflozin re-
duced HF hospitalization by 35%,%° and in CANVAS (14% HF at
baseline), canagliflozin reduced HF hospitalization by 33%.%
This has generated considerable interest in SGLT2 and also
SGLT2/1 inhibition in HF®® and several trial programs are
underway® to address whether SGLT2/1 inhibitors in combi-
nation with diuretics can improve outcomes in prevalent HF,
with HFTEF, HFmrEF, and/or HFpEF, and with and without
diabetes.

Recent real-world data suggest that AF is more common in
HF than previously believed, at 53% in HFTEF, 60% in HFmrEF
and 63% in HFPEF in one generalizable study.5* In CASTLE-
AF, catheter ablation in patients with HFTEF (EF <35%) and
paroxysmal or persistent AF appeared to reduce combined
HF hospitalization and all-cause mortality®® although these
result have not yet been published. In RACE 3, in patients with



HF-a. Tako su, prema studiji EMPA-REG (10 % bolesnika na po-
¢etku je imalo HF), primjenom emfaglifozina hospitalizacije
zbog HF-a smanjene za 35%,°° a u studiji CANVAS (14 % HF-a
na pocetku) primjenom kanagliflozina za 33 %.%* To je iza-
zvalo znatan interes za SGLT2 i SGLT2/1 inhibiciju u ZS-u6
i trenutacéno je u tijeku nekoliko studija® kako bi se utvrdilo
mogu li inhibitori SGLT2/1 u kombinaciji s diureticima pobolj-
Sati ishode u prevalenciji HF-a, bilo u bolesnika s HFrEF-om,
HFmrEF-om i/ili HfpEF-om te sa Se¢ernom bolesti ili bez nje.

Nedavni podatci iz klini¢ke prakse te jedne populacijske
studije pokazuju da je FA s incidencijama od 53 % u HFTEF-u,
60 % u HFmrEF-ui 63 % u HFpEF-u ucestalija u HF-u nego sto
se prije vjerovalo.® U studiji CASTLE-AF u bolesnika s HFrEF-
om (EF <35 %) i paroksizmalnom ili postojanom FA-om, iako ti
rezultati jo$ nisu objavljeni, ¢ini se da je lije¢enje kateterskom
ablacijom smanjilo ucestalost hospitalizacija zbog HF-a i
ukupnu smrtnost. U studiji RACE 3 u bolesnika s HF-om i traj-
nom FA koji su podvrgnuti elektrié¢noj kardioverziji, istodobna
kardiovaskularna rehabilitacija i primjena medikamentne te-
rapije statinom, ACE-i ili ARB-a i MRA rezultira odrzavanjem
sinusnog ritma kroz godinu dana u 75 % bolesnika, u odnosu
prema 63 % s uobi¢ajenim lije¢enjem.%®

Cak polovica bolesnika s HFrEF-om, bez obzira na to jesu li
anemicni ili nisy, ima nedostatak Zeljeza.®” Nedavne studije
na Zivotinjama upucéuju na to da to nepovoljno utjec¢e na rad
mitohondrija kardiomiocita i smanjuje moguénost prilagod-
be povecéanju sréanog optereé¢enja.®® LijeCenje intravenskim
Zeljezom rezultira znatnim poboljSanjima u 6MWT i kvaliteti
Zivota, a metaanaliza sugerira da takoder smanjuje uc¢estalost
hospitalizacija zbog HF-a.%° Iako bi bilo bolje bolesnike lije¢iti
oralnim, a ne intravenskim Zeljezom, njegova je bioraspolo-
Zivost niska. Velika studija IRONOUT-HF pokazala je da pe-
roralno Zeljezo ne poboljSava vrsnu vrijednost VO,, 6MWT,
KCCQ skor, kao niti serumsku razinu NTproBNP-a.”

Akutno zatajivanje srca

Na osnovi koncepta akutnoga koronarnog sindroma ,vrijeme
je misi¢"! prva prezentacija AHF-a moZe predocivati razdoblje
znatne osjetljivosti miokarda.™ PredloZeno je stoga da se sto
ranijom intervencijom intravenskim vazodilatatorom smanje
opterec¢enje stijenkiidaljnje osteéenje miokarda te u konacni-
ci poboljsa dugoro¢na prognoza bolesnika s AHF-om.™

S druge strane, lijeCenje ularitidom s medijanom od 6 sati u
TRUE-AHF, randomiziranoj, dvostruko slijepoj, placebom kon-
troliranoj i dogadajima vodenoj studiji, s paralelnom grupom,
nije smanjilo nepovoljne zajednicke ciljne ishode u prvih 48
sati lijeGenja kao ni 15-mjese¢nu smrtnost od KV-a.”? Sli¢cno
tomu, i rano davanje serelaxina u RELAX-AHF2 studiji nije
utjecalo na poboljSenje HF-a unutar 5 dana ili smrti od KV-a
tijekom 6 mjeseci.” Zanimljivo, opservacijska studija upucéuje
na to da je lijeCenje diureticima Henlejeve petlje unutar 1 sat
od dolaska u hitnu sluzbu povezano s nizom smrtnosti tijekom
hospitalizacije™, ali opazZajna priroda te studije iskljuc¢uje sve
zakljucke o optimalnom tipu ili vremenu intervencija u AHF-u.

U studiji BLAST-AHF selektivni ligand za tip 1 angiotenzi-
skih II receptora nije smanjio ucestalost zaduhe, HF ili duzi-
nu boravka u bolnici.” Jos jedan koncept jest rana inhibicija
aldosterona, ali u studiji ATHENA-HF 100 mg spironolaktona
u usporedbi s placebom nije pobolj$alo razine natriuretskih
peptida ili klini¢ke pokazatelje.”® Do kraja 2017. godine vise
studija s raznim intervencijskim strategijama u AHF-u po-
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HF and persistent AF who underwent electrical cardiover-
sion, a concomitant strategy of cardiac rehabilitation, statins,
an ACEIl or ARB, and an MRA, resulted in maintained sinus
rhythm at 1 year in 75% of patients, compared with 63% in the
usual care group.s®

Iron deficiency affects as many as half of patients with
HFTEF, irrespective of anaemia,®” and recent animal studies
suggest that this occurs through impaired cardiomyocyte mi-
tochondrial respiration and adaptation to increases in work-
load.%® Intravenous iron treatment results in considerable im-
provements in 6MWT and quality of life, and a meta-analysis
suggest that it also reduced HF hospitalization.® It would be
appealing to treat with oral rather than intravenous iron, but
bioavailability is low and the large IRONOUT-HF trial showed
that oral iron did not improve peak VO,, BMWT, KCCQ score, or
NT-proBNP levels.™

Acute heart failure

On the basis of the ACS concept of ‘time is muscle’}! the initial
presentation of acutely decompensated HF may represent a
period of substantial myocardial vulnerability.™ As such, the
early intervention with an intravenous vasodilator has been
proposed as a therapeutic goal to reduce cardiac-wall stress
and myocardial injury, and ultimately long-term prognosis in
patients with AHF.™

In the TRUE-AHF trial, a randomized, double-blind, paral-
lel-group, placebo-controlled, event-driven trial, however, ula-
ritide given at a median of 6 h after evaluation did not reduce
the composite endpoint of 48 h clinical course and 15 month
CV mortality.” Similarly, early administration of serelaxin
did not improve the composite endpoint of worsening HF at
5days or CV death at 6 months in RELAX-AHF2.7 Interest-
ingly, an observational study suggested that treatment with
intravenous loop diuretic within 1-h of presentation to the
emergency department was associated with lower in-hospi-
tal mortality,™ but the observational nature of this study pre-
cludes any conclusions regarding optimal type or timing of
AHF interventions.

In BLAST-AHF, a biased ligand of the angiotensin II type 1
receptor did not reduce dyspnoea, worsening HF or hospital
length of stay.” Another concept is early aldosterone inhibi-
tion, but in ATHENA-HF, 100 mg of spironolactone compared
to placebo did not improve natriuretic peptides or clinical
measures.” Thus by end of 2017, numerous interventional
strategies in AHF have failed, including continuous diuretics
infusion, ultrafiltration, vasodilators and inotropes.

Advanced heart failure

In patients with severe refractory symptoms despite optimal
medical management, quality of life and prognosis are dis-
mal. The remaining options include heart transplantation
(HTx), durable mechanical circulatory support (MCS), and pal-
liation. After 30 years of remarkable success of HFTEF drug
trials,*? it is notable that In 2017 we celebrate 50 years since
the first HTx performed in 1967, and indeed the establishment
of HTx as an option paved way for the worldwide HF refer-
ral centres and research programs that brought us the subse-
quent advances in HF pharmacotherapy.
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kazale su se neuspjes$nima, ukljuéujuci kontinuiranu infuziju
diuretika, ultrafiltraciju, vazodilatatore i inotrope.

Uznapredovalo zatajivanje srca

Ubolesnika s teskim i refraktarnim simptomima kvaliteta Zi-
votaiprognoza losi suunato¢ optimalnom lijeCenju. Preosta-
le opcije ukljuéuju transplantaciju srca (engl. heart transplan-
tation, HTx), trajnu mehanicku cirkulacijsku podrsku (engl.
mechanical circulatory support, MCS) i simptomatsko palija-
tivno lijeGenje. Nakon 30 godina izvanrednih uspjeha farma-
koloskih studija u lije¢enju HFrEF-a'? vazno je i to da u 2017.
godini slavimo 50 godina od prve HTx uc¢injene 1967. godine.
Ve¢é je i sam razvoj HTx-a doveo do stvaranja niza referentnih
centara za HF diljem svijeta, kao i razvoja istrazivackih pro-
grama koji pogodovali daljnjem napretku u farmakoterapiji.

Sliéno tomu, uredaji za cirkulatornu potporu lijevom ventri-
kulu (engl. left ventricular assist devices, LVADs) uvedeni suu
klini¢ku praksu ve¢ 60-ih godina prosloga. Posljednjih godi-
na rezultati HTX”" 1 implantacije LVAD-ova, bilo kao prijelazno
rjeSenje prije transplantacije bilo kao definitivno lije¢enje™
znatno poboljSani. Medutim, i dalje su prisutne komplikacije
nakon HTx-a, a klini¢ke studije pokazuju potrebu za individu-
aliziranijim pristupom u imunosupresivnoj terapiji.”® Broj se
izvedenih HTx-a smanjuje”, a broj se implantiranih LVAD-
a, s druge strane, tek skromno povecéava.” Usprkos znatnoj
redukeciji smrtnosti, primjena LVAD-ova jo$ je uvijek ograni-
¢ena komplikacijama. Cini se da moderni mali centrifugalni
LVAD-ovi s kontinuiranim protokom smanjuju rizik od trom-
boze u uredaju®’, ali i dalje ostaje zabrinutost zbog vece inci-
dencije moZdanog udara, krvarenja, disfunkcije desne klijet-
ke i infekcije kroz vanjske vodove za napajanje.

U ispitivanju PAL-HF-a interdisciplinarna palijativha skrb
u usporedbi s uobi¢ajenom skrbi pokazala je niz prednosti u
poboljSanju kvalitete Zivota i duhovnog blagostanja, smanje-
nju anksioznostii depresije (slika 3).' Zbog nedostatka donor-
skih organa te jos uvijek visokih troskovai ¢estih komplikaci-
ja trajnih MCS-a potreban je posebno pazljiv odabir bolesnika
pogodnih za te metode lijecenja, osim indikacija i moguce ko-
risti, potrebno je sagledati i kontraindikacije te moguce rizike.

Novi oblici intervencijskog lijecenja

Koliko kod se usredoto¢ili na optimizaciju postojece terapije,
HF ostaje kroni¢ni, neizlje¢ivi, uglavnom ireverzibilni te po-

Similarly, implantable left ventricular assist devices
(LVADs) were introduced already in the 1960s. In recent years,
outcomes with HTx™ and with LVAD both as bridge to trans-
plantation and as destination therapy” have improved world-
wide. However, HTx is associated with complications and
studies are suggesting immunosuppression should be more
individualized.” The number of HTx procedures performed
are stagnant” and LVAD use is increasing only modestly.”
Despite remarkable effect on mortality, LVADs are still limited
by complications. Modern small centrifugal continuous flow
LVADs appear to reduce the risk of thrombosis in the device,®
but concerns over stroke and bleeding, right ventricular fail-
ure, and infection through the external driveline remain.

In the PAL-HF trial, interdisciplinary palliative care com-
pared with usual care showed benefits in quality of life, anxi-
ety, depression, and spiritual well-being (Figure 3).® It is in-
creasingly recognized that the scarcity of donor organs and
the still high cost and complications with durable MCS de-
mand especially careful selection, considering both indica-
tions and benefits as well as contraindications and risks.

Novel interventional strategies

As much as we need to focus on optimal utilization of exist-
ing therapy, HF remains a chronic, incurable, generally irre-
versible, and still debilitating syndrome, and novel inventive
approaches have continued appeal. A new myosin activator
which improves impaired contractility, omecamtiv mecar-
bil, was studied in the phase II study COSMIC-HF.®2 Titration
guided by pharmacokinetics resulted in improved cardiac
function and decreased NT-proBNP.22 A Phase III trial is on-
going. Stem cell therapy has generally proven disappointing,
but in the exploratory REGENERATE-IHD and CHART-], in-
tramyocardial injection of autologous bone-marrow derived
cells in ischaemic cardiomyopathy appeared safe and im-
proved EF, New York Heart Association (NYHA) class and NT-
proBNP, and left ventricular (LV) end-systolic and diastolic
volumes.®-% Novel radiocarbon (*#C) techniques allow assess-
ment of cardiomyocyte turnover dynamics and may provide
a future foundation for regenerative strategies.®® The ESC
Task Force for stem cells in myocardial infarction and HF®”
and a global position statement on cardiovascular regenera-
tive medicine® outline challenges for the stem cell field, and
standardization of animal models, clinical trials and regula-
tory procedures are put forth as necessary for future success.

FIGURE 3. In PAL-HF trial, palliative vas significantly superior to usual care in improving quality of life.
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stupno progresivni sindrom, tako da postoji stalna potreba
razvoja novih inventivnih pristupa lijeCenju. Za novi aktiva-
tor miozina omecamtiv mecarbil koji poboljsava oslabljenu
kontraktilnost zavréena je COSMIC-HF, klini¢ka studija faze
11.22 Titracija lijeka vodena farmakokinetikom rezultirala je
poboljsanjem sréane funkcije i smanjenjem vrijednosti NT-
proBNP-a.®? Studija faze III. je u tijeku. Terapije matiénim
stanica opc¢enito su se pokazale razo¢aravajué¢ima, ali u ek-
sperimentalnim studijama REGENERAT-IHD i CHART-1 in-
tramiokardijalno ustrcavanje autolognih stanica iz kostane
srzi u bolesnika s ishemijskom kardiomiopatijom pokazalo
se sigurnim uz poboljSanje EF, New York Heart Association
(NYHA) razreda, vrijednosti NT-proBNP, kao i volumena na
kraju sistole te dijastoli¢kog volumena lijeve klijetke.®-% Nove
metode s radioaktivnim ugljikom (*C) omogucuju procjenu
dinamike promjene kardiomiocita i mogu pruZziti osnovu za
razvoj buduéih regenerativnih strategija.®® Radna skupina
ESC-a za primjenu mati¢nih stanica u infarktu miokarda i
HF-u®" te 1zjava o globalnoj poziciji kardiovaskularne regene-
rativne medicine® postavili su osnovne izazove za primjenu
mati¢nih stanica, kao i standardizaciju Zivotinjskih modela,
klini¢ka ispitivanjairegulatorne postupke, Sto je sve potrebno
za buduci uspjeh terapije. Genetsko ,uredivanje” ciljane grupe
ponavljaju¢ih umetnutih kratkih palindromskih ponavljanja
(CRISPR) obec¢ava, tehnika ima moguc¢u $iroku primjenu npr.
uredenje gena koji uzrokuju hipertrofijsku kardiomiopatiju jos
u ljudskim embrijima.®

Zakljucak

Ovo je bila jo$ jedna godina u kojoj je objavljeno vise novih
studija o HF-u. Medutim, nijedna od njih ne¢e promijeniti po-
stojecu klini¢cku praksu. Veliki izazov za lijeénika klini¢ara
jest osigurati da se bolesnici s HFrEF-om lije¢e u skladu sa
smjernicama, a veliki je izazov takoder razvoj ucinkovitih
metode lije¢enja HFpEF-ai AHF-a.
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Gene ‘editing’ targeting Clustered Reqularly Interspaced Short
Palindromic Repeats (CRISPR) is a promising technique with
broad applications that has been used e.g. to edit hypertrophic
cardiomyopathy causing genes in human embryos.#

Conclusions

This has been another year with many new trials reporting
in HF. However, none of them will change clinical practise at
present. A major challenge for the practising physician is to
make sure that eligible patients with HFTEF receive guideline
recommended care, and a major challenge for the HF commu-
nity is to develop effective interventions in HFpEF and AHF.
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