
EPIDEMIOLOGIJA, NACIONALNI REGISTAR I
SMJERNICE

Nacionalni registar zatajivanja srca predstavlja vaæan izvor
informacija o zbrinjavanju akutnog zatajivanja srca (ZS) u
Engleskoj i Walesu. Posljednje izvjeπÊe1 navodi neπto viπe
od 37.000 hospitalizacija. Kao i u prethodnom, manje od po-
lovice bolesnika lijeËeni su na kardioloπkim odjelima i imali
su bolji ishod; polovica je upuÊena na daljnje kontrole kar-
diologu πto je rezultiralo boljim ishodom. Inovacija registra je
analiza podataka na bolniËkoj razini. Neumjesno bi bilo oda-
brati imena, no uoËljiva je promjenjiva uËestalost primjene
osnovnih varijabli poput ehokardiografije, dostupnost kardio-
loga u zbrinjavanju bolesnika i uËestalost propisivanja razli-
Ëitih lijekova.
Istraæivanja pokazuju da su tijekom dugotrajnog praÊenja
bolesnika od strane specijalista za ZS, ukljuËujuÊi i medicin-
ske sestre specijalizirane za ZS, pacijenti bili adekvatnije li-
jeËeni odgovarajuÊim lijekovima u odgovarajuÊoj dozi te
imaju niæu stopu re/hospitalizacije i bolju prognozu2. Prema
postojeÊim dokazima rezultati su bolji ako je dio multidisci-
plinarne intervencije izvrπen u kuÊi.3 Postoje Ëvrsti dokazi da
specijalistiËke klinike smanjuju rizik od ponovne hospitaliza-
cije zbog ZS odmah nakon poËetnog prijma.4

Za kliniËku praksu dostupne su smjernice o ZS od Nacio-
nalnog instituta za zdravlje i kliniËku izvrsnost (NICE)5,6 te
pripadajuÊi standardi kvalitete7. Standardi NICE jasno uka-
zuju Ëemu NHS usluge diljem Engleske i Walesa trebaju te-
æiti. Zajedno s analizom registra bolniËke razine, standardi
kvalitete trebali bi timovima za ZS u primarnoj i sekundarnoj
skrbi osigurati informacije o zbrinjavanju ove bolesti.
Postaje sve jasnije da Êe postupci koji se koriste sada za
zbrinjavanje ZS vjerojatno biti neprimjereni u buduÊnosti: u
ameriËkoj studiji8 predvia se da Êe se troπkovi zbrinjavanja
ZS viπe nego udvostruËiti do 2030. godine, uglavnom zbog
starenja populacije. Kapacitet zdravstvene sluæbe za zbri-
njavanje sve veÊeg broja pacijenata nije neograniËen. Dio
rjeπenja bit Êe promjena u cilju veÊe uËinkovitosti koriπtenja
ograniËenih resursa, no vaæan Ëimbenik bit Êe smanjenje
rizika za razvoj ZS. Olakπanje mnogim lijeËnicima Ëini se
predstavlja kava koja pruæa neki stupanj zaπtite.9

Najnovije smjernice Europskog kardioloπkog druπtva iz
2012. godine10 spajaju zbrinjavanje akutnog i kroniËnog ZS.
I dalje se naglaπava srediπnja uloga ispitivanja natrijuretskih

EPIDEMIOLOGY, THE NATIONAL AUDIT AND
GUIDELINES

The National Heart Failure Audit continues to be an invalu-
able resource for understanding how acute heart failure is
managed in England and Wales. The most recent report1 de-
scribes just over 37 000 hospitalisations. As in previous pub-
lications, fewer than half the patients were managed in car-
diology wards, yet those who were had a better outcome;
half were referred at discharge to cardiologists for follow-up
and they, too, had a better outcome. An innovation in the
audit this time was the publication of hospital level analysis.
It would be invidious to pick out names, but it is very striking
how variable are the rates of such basic items as the use of
echocardiography, availability of a cardiologist to manage
the patients and the rate of prescription of different drugs.
Studies show that, during long-term follow-up, patients ma-
naged by heart failure specialists including ‘heart failure nur-
ses’ are more likely to be treated with the appropriate medi-
cation in the appropriate dose, have lower (re-)admission ra-
tes to hospital and a better prognosis.2 There is reason- able
evidence that there are better outcomes if part of the multidi-
sciplinary intervention is made in the home.3 There is strong
evidence that specialist clinics reduce the risk of readmis-
sion with heart failure immediately after an index admission.4

Also available to the clinician are the heart failure guidelines
from the National Institute for Health and Care Excellence
(NICE)5,6 and the associated quality standards.7 The NICE
standards make it clear what NHS services across England
and Wales should be striving towards. Combined with the
hospital level analysis from the audit, the quality standards
should give clinical teams the ammunition they need when
discussing their heart failure service with management
teams in both primary and secondary care.
However, it is becoming ever clearer that the systems used
for managing heart failure at present are unlikely to be ade-
quate in future: a study from the USA8 predicts that the costs
of managing heart failure will more than double by 2030,
mainly due to the ageing of the population. The capacity of
the health service to accommodate the increasing numbers
is not infinite. Part of the solution will surely have to be a
change towards greater efficiency of use of limited re-
sources, but reducing the risk of developing heart failure will
also be a major contributor. Of some relief to many doctors,
coffee appears to offer some protection.9
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peptida u dijagnostici — joπ uvijek nije univerzalno dostu-
pan u Velikoj Britaniji, ali ima kljuËnu ulogu u NICE prepo-
rukama. U smjernicama se naglaπava vaænost primjene an-
tagonista mineralokortikoidnih receptora koji bi trebali posta-
ti dio standardne terapije za svakoga pacijenta sa simpto-
matskim ZS te bi se trebali koristiti kao dodatna terapija
ACE inhibitorima i beta-blokatorima.

AKUTNO ZATAJIVANJE SRCA

Dugi niz godina naglasak u istraæivanjima ZS bio je na bo-
lesnicima s kroniËnim stabilnim ZS. Vrlo je malo novih poda-
taka u podruËju akutnog oblika bolesti. Istraæivanja kod bo-
lesnika s akutnim ZS je teπko: imaju akutno stanje, Ëesto us-
red noÊi, iznimno loπe prognoze. KliniËka istraæivanja prih-
vatila su izazov ‘standardnog” zbrinjavanje akutnog ZS.
PrecipitirajuÊi Ëimbenici za hospitalizaciju pacijenta sa ZS
predstavljaju progresija osnovne bolesti, ishemijski dogaaj
ili aritmija. Lista precipitirajuÊih Ëimbenika Ëesto navodi uz-
rokom i okoliπ, bez dodatnog objaπnjenja. Sada postoje Ëvr-
sti dokazi, pa su tako u meta-analizi Shaha i sur.11, otkrive-
na znaËajna povezanost izmeu rizika hospitalizacije zbog
ZS i smrti s mnogim oneËiπÊivaËima okoliπa, ukljuËujuÊi ug-
ljikov monoksid, sumporni dioksid, duπikov dioksid i pojedi-
ne Ëestice. Postoji javnozdravstveni interes za smanjenje
oneËiπÊenja okoliπa, a sada su vidljive ekonomske poslje-
dice oneËiπÊenja okoliπa mjerljive brojem hospitalitacija radi
ZS.

Zbrinjavanje viπka tekuÊine

Podaci nacionalnog registra ukazuju na Ëinjenicu da oko po-
lovica hospitaliziranih bolesnika sa ZS ima umjerenu ili te-
æak stupanj retencije tekuÊine. Tradicionalno lijeËenje uklju-
Ëuje ograniËenje tekuÊine (Ëesto s ograniËenjem soli), no
izuzetno malo dokaza potvruje uËinkovitost ove preporuke.
U maloj i intrigantnoj studiji, Aliti i sur12 randomizirali su 75
bolesnika s radikalnim ograniËenjem tekuÊine (800 ml/dan)
i ograniËenjem natrija (800 mg/dan) u odnosu na terapiju
bez takvog ograniËenja. Nije bilo rezultata u kliniËkim ishodi-
ma studije (posebice mrπavljenja i uËestalosti rehospitaliza-
cije u razdoblju od 30 dana), ali ograniËenje tekuÊine dovelo
je do veÊe æei. Navedeno istraæivanje nije definitivan do-
kaz, ne osporava standardnu praksu, ali treba provesti veÊa
istraæivanja.
Standardna terapija lijeËenja retencije tekuÊine je intrave-
nozna primjena diuretika, uz Ëestu primjenu infuzija tijekom
nekoliko dana. MoguÊe je primijeniti ultrafiltraciju radi bræeg
uklanjanja tekuÊine, a rani rezultati istraæivanja provedenog
kod 200 bolesnika dokazali su da se, u usporedbi sa stan-
dardnom terapijom, ultrafiltracijom moæe smanjiti potreba za
dolaskom u hitnu sluæbu bolesnika sa ZS unutar 3 mjeseca
nakon otpusta.13 U istraæivanju CARRESS-HF praÊeni su
uËinci ultrafiltracije kod 188 bolesnika s retencijom tekuÊine
uslijed ZS i pogorπanja bubreænog zatajivanja. Primarni ci-
ljevi bili su sniæenje razine kreatinina i tjelesne teæine unutar
96 sati. Bubreæna funkcija kod ispitanika ne oËekivano se
pogorπala viπe u ultrafiltracijskoj skupini nego onih na stan-
dardnoj terapiji. Meu ispitivanim skupinama nije bilo razlike
u smrtnosti ili uËestalost rehospitalizacija unutar 90 dana.
Teπko je interpretirati ove podatke. Bolesnici u CARESS-HF
razlikovali su se od ispitanika u studiji UNLOAD jer su veÊ
na poËetku ispitivanja imali viπi rizik zbog kroniËne bubreæne
bolesti. UnatoË Ëinjenici postojanja ‘perzistentne kongestije’
i pogorπanja bubreæne funkcije na poËetku studije (prosjeËni

The latest guidelines from the European Society of Cardio-
logy were published in 2012, merging the management of
acute and chronic heart failure.10 They continue to emphasi-
se the central role of natriuretic peptide testing for diagnosis
— which is still not universally available in the UK but a key
part of the NICE recommendations. The guidelines empha-
sise that mineralocorticoid receptor antagonists should now
be considered to be part of standard therapy for anyone with
symptomatic heart failure and should be used in preference
to angiotensin receptor blockers as add-on therapy ACE in-
hibitors and beta-blockers.

ACUTE HEART FAILURE

For many years the focus of heart failure research has been
on patients with chronic stable heart failure. There has been
little new for acute heart failure for many years. Recruiting pa-
tients with acute heart failure is difficult: they present acute-
ly, often in the middle of the night, and are often extremely
unwell. However, clinical trials are now reporting which are
starting to challenge the ‘standard’ management of acute
heart failure.
Common precipitants of an admission to hospital with heart
failure include intercurrent illness, an ischaemic event or an
arrhythmia. Lists of precipitants often quote ‘environment’
without specifying further what that might mean; but now we
have some hard evidence. In a meta-analysis, Shah and al11

found very strong relations between the risk of both hospi-
talisation for heart failure and death and many environmen-
tal pollutants including carbon monoxide, sulfur dioxide, ni-
trogen dioxide and particulate matter. There is a clear pub-
lic health interest in reducing environmental pollution, and
we can now see the economic consequences of pollution in
terms of heart failure admissions.

Fluid management

Data from the national audit suggest that around half of pa-
tients admitted to hospital with heart failure have moderate
or severe fluid retention. Traditional management has been
by fluid restriction (often with salt restriction), but there is re-
markably little evidence to show that this treatment is effec-
tive. In a small but intriguing study, Aliti et al12 randomised
75 patients to a radical fluid-restricted (800 mL/day) and so-
dium-restricted (800 mg/day) regime versus no such restric-
tion. There was no effect of the restricted diet on clinical out-
comes (particularly weight loss and readmission rates at 30
days), but the fluid restriction led to greater thirst. While this
is certainly not definitive evidence, it does challenge stan-
dard practice and should lead to larger trials.
The standard therapy for fluid retention is intravenous diu-
retic use, often using infusions over several days. It might be
possible to use ultrafiltration to remove fluid more rapidly,
and an early trial of 200 patients suggested that ultrafiltra-
tion might reduce the need for emergency attendances with
heart  failure  up  to  3 months  after  discharge compared with
standard therapy.13 In CARRESS-HF, however, the effects
of ultrafiltration in 188 patients with the combination of fluid
retention due to heart failure and worsening renal failure we-
re studied. The primary endpoint was creatinine and weight
loss at 96 h. Perhaps surprisingly, renal function deteriora-
ted more in the ultrafiltration group than with standard the-
rapy. There was no difference between the groups in either
mortality or 90-day readmission rate.
It is difficult to know how to interpret these data. The patients
in CARESS-HF differed from those in UNLOAD, being at
much higher risk because of their renal failure at baseline.
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kreatinin na poËetku µ180 mol/L), pacijenti kojima je primje-
njena standardna terapija izgubili su viπe od 4 kg na tjeles-
noj teæine bez promjene koncentracije kreatinina unutar 96
sati. Pacijenti kojima je primjenjena ultrafiltracija imali su
sliËno smanjenje tjelesne teæine. Porast kreatinina za oko 20
µmol/L s metodom ultrafiltracijom moæe predstavljati hemo-
koncentraciju, a ne znaËajnu promjenu bubreæne funkcije.
Ultrafiltracija i dalje predstavlja moguÊnost bræeg uklanjanja
tekuÊine kod bolesnika sa ZS (medijan bolniËkog lijeËenja je
oko 11 dana), no njegova toËna uloga joπ nije definirana.

Relaksin

Bilo je mnogo oËekivanja od serelaksina, humanog rekombi-
nantnog relaksina-2. Relaksin je uglavnom poznat po djelo-
vanju u trudnoÊi, uzrokuje arterijsku vazodilataciju s malo
uËinka na venodilataciju. Manje istraæivanje potrebne doze
lijeka ukazalo je na moguÊnost smanjivanja zaduhe u bole-
snika s akutnim ZS, s moguÊim poboljπanjem ishoda.14 U
istraæivanju RELAX-AHF15 1.161 ispitanik s akutnim ZS li-
jeËen je 48-satnim infuzijama placeba ili serelaksina. Ispi-
tanici u skupini lijeËenih serelaksinom imali su blago sma-
njenje zaduhe, jedan do dva stupnja. Registrirano je sma-
njenje πestomjeseËne smrtnosti kod skupine na sereleksinu
u usporedbi s placebom.
Nije joπ jasno kako Êe istraæivanje biti primjenjivo u kliniËkoj
praksi. AmeriËka agencija za hranu i lijekove oznaËila je se-
relaksin kao ‘revolucionarno lijeËenje’16 upuÊujuÊi na Ëinje-
nicu da serelaksin predstavlja znaËajan napredak u odnosu
na trenutno dostupnu terapiju, no podaci iz studije RELAX-
AHF nisu uvjerljivi. U studiji je zabiljeæen mali broj dogaaja,
Ëini se da serelaksin nema nikakvog utjecaja na druge is-
hode, a usporeivan je s placebom (a ne drugi vazodilator
poput nitrata). Ipak, ako se rezultati potvrde u daljnjim ispiti-
vanjima, serelaksin moæe predstavljati prvi veliki iskorak u
lijeËenju akutnog ZS u predstojeÊem razdoblju.

Inhibicija neprilizina

LCZ696 prvi je u klasi lijekova pod nazivom ARNIs odnosno,
kombinirani antagonist receptora angiotenzina II (valsartan)
s inhibitorom neprilizina. Neprilizin je enzim odgovoran za
razgradnju natrijuretskih peptida, njegova blokada poveÊava
koliËinu natrijuretskog peptida u cirkulaciji. U istraæivanju
PARAMOUNT17 ukupno je 301 ispitanika sa ZS i urednom
ejekcijskom frakcijom bilo randomizirano za primjenu kom-
biniranog inhibitora ili samog valsartana. Primjena LCZ696
rezultirala je veÊim padom NT-proBNP u 12 tjednu (uËinak
izgubljen do 36 tjedna), a zabiljeæeno je i smanjenje simp-
toma. Pozitivni rezultati vjerojatno Êe dovesti do velikih stu-
dija, iako Êe biti problema u izboru usporedbe za LCZ.18

Levosimendan

KonaËno su objavljeni rezultati REVIVE studije koja ispituje
uËinke levosimendana kod bolesnika s akutnim ZS, oko
osam godina nakon πto je prvi put predstavljena.19 Levosi-
mendan je senzibilizator kalcija kojima inotropne i vazodi-
latatorne uËinke. U poËetku je bilo puno entuzijazma glede
moguÊe uloge u akutnom ZS, a u istraæivanju REVIVE regi-
strirano je kliniËko poboljπanje nakon levosimendana. Me-
utim, postojao je i poveÊan rizik smrtnog ishoda, iako ne-
znaËajan u skupini na levosimendanu.
Kaπnjenje u objavljivanju rezultata studije istiËe vaæno pita-
nje istraæivanja, odnosno mogu li neutralni ili negativni rezul-

Despite the patients at trial entry having ‘persistent conge-
stion’ and worsening renal function (mean creatinine at trial
entry 180 µmol/L), those randomised to standard therapy
lost over 4 kg in weight with no change in creatinine at 96 h.
Those randomised to ultrafiltration had a similar weight loss.
It may simply be that the rise in creatinine of around 20
µmol/L with ultrafiltration represented haemoconcentration
rather than reflecting any significant change in renal func-
tion. Ultrafiltration holds out the hope of more rapid removal
of fiuid for patients with heart failure (the median length of
stay for fiuid retention remains around 11 days), but its pre-
cise role has still not been defined.

Relaxin

There has been much excitement about serelaxin, human re-
combinant relaxin-2. Relaxin is mainly known for its effect in
pregnancy, but it causes arterial vasodilation with little effect
on venodilation. A small dose-finding trial suggested that it
might lead to more rapid relief of breathlessness in patients
with acute heart failure, with a suggestion that it might im-
prove outcome.14 In the RELAX-AHF trial,15 1,161 patients
with acute heart failure were randomised to receive 48 h in-
fusions of placebo or serelaxin. The serelaxin-treated pa-
tients had a modest improvement in their breathlessness,
but only in one of the two scales used. More interestingly,
though, there was a reduction in mortality at 6 months in the
serelaxin group com- pared with placebo.
How this will translate into clinical practice is not at all clear.
Although the Food and Drug Administration in the USA has
given serelaxin ‘Breakthrough Therapy’ designation,16 sug-
gesting that they believe serelaxin represents ‘a substantial
improvement over currently available therapies’, the data
from RELAX-AHF are not convincing. There were only a
small number of events, serelaxin appeared to have no ef-
fect on other events, and the comparator limb of the trial was
placebo (and not another vasodilator such as a nitrate). Ne-
vertheless, if the results are confirmed in further trials, sere-
laxin may represent the first major step forward in treating
acute heart failure in many years.

Neprilysin inhibition

LCZ696 is the first in a new class of drugs termed ARNIs,
that is a combined angiotensin II receptor antagonist (valsar-
tan) with a neprilysin inhibitor. Neprilysin is the enzyme res-
ponsible for the breakdown of natriuretic peptides, so its blo-
ckade increases the amount of natriuretic peptide in the cir-
culation. In the PARAMOUNT trial,17 301 patients with heart
failure and a normal ejection fraction were randomised to re-
ceive the combined inhibitor or valsartan alone. Those recei-
ving LCZ696 had a greater decline in N-terminal prohormo-
ne of brain natriuretic peptide at 12 weeks (an effect lost by
36 weeks), and there was greater improvement in symp-
toms. The positive results will probably trigger a large outco-
me study, although there will be problems in knowing what
the comparator to LCZ might be.18

Levosimendan

The REVIVE studies testing the effects of levosimendan in
patients with acute heart failure have finally been published,
around 8 years after they were first presented.19 Levosi-
mendan is a calcium sensitising drug — it has inotropic and
vasodilator effects. There was much initial enthusiasm over
its possible role in acute heart failure and, in REVIVE, there
was a greater likelihood of clinical improvement with levosi-
mendan. However, there was an increased risk of death,
albeit non-significant, in the levosimendan group.
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tati ostati neobjavljeni. Levosimendan je je πiroko dostupan
u Europi, no njegove potencijalno πtetne posljedice ne mogu
biti prepoznate. Provedena kliniËka ispitivanja nose moralnu
obvezu objavljivanja podataka: bolesnici su pristali sudjelo-
vati u kliniËkim ispitivanjima kako bi rezultati mogli koristiti
drugima.20

KRONI»NO ZATAJIVANJE SRCA

Ivabradin

SHIFT studija21 ukazuje na Ëinjenicu da se dodatkom ivabra-
dina, koji usporava srËanu frekvenciju inhibiranjem depola-
rizacije sinusnog Ëvora, poboljπavaju ishodi u bolesnika sa
ZS zbog sistoliËke disfukcije lijeve klijetke sa sinus ritmom i
uz frekvenciju ≥70/min. Pozitivan ishod studije potvruje
smanjenje broja hospitalizacija uslijed ZS, ali je post hoc
analiza ukazala na moguÊu dobrobit preæivljenja bolesnika s
frekvencijom srca u mirovanju ≥75/min.22

Procjena ivabradina u NICE23,24, preporuËa ga kao dodatak
za bolesnike s frekvenciom srca u mirovanju ≥75/min, koji
su veÊ na standardnoj terapiji (ukljuËujuÊi prikladan beta-
blokator na maksimalno podnoπljivoj dozi), ali naglaπava da
bi se lijeËenje s ivabradinom trebalo zapoËeti po preporuci
specijalista za srËano zatajivanje. Potreba za praÊenjem od
specijaliste naglaπava se kao nedostatak, obzirom na Ëinje-
nicu da bi ivabradin mogao postati prihvatljiva alternativa
beta-blokatorima za Ëiju primjenu postoje dokazi o pobolj-
πanju preæivljavanja.
U raspravi o ivabradinu naglaπava se velika vaænost sma-
njenja frekvencije srca kao terapijskog cilja. Izazovna je po-
novna interpretacija podataka iz istraæivanja DIG, koji poka-
zuje da je digoksin u bolesnika sa ZS u sinusnom ritmu imao
sliËni uËinak na zajedniËke ishode koji su praÊeni u SHIFT
studiji (kardiovaskularna smrt ili hospitalizacija zbog srËa-
nog zatajivanja) kao ivabradin, s djelovanjem na smanjenje
hospitalizacije, a ne poveÊanja preæivljavanja.25 Iako je prim-
jena digoksina u danaπnje vrijeme vrlo varijablina, moæe se
dogoditi Êemo ga ponovno primijenjivati kao lijek za reduk-
ciju srËanog ritma. 

Aliskiren

Inhibicija renin-angiotenzin-aldosteron sustava (RAAS) je
imala vrlo znaËajnu ulogu u zbrinjavanju ZS veÊ desetljeÊi-
ma, no, iako su glavne znaËajke sustava dobro poznate, po-
sljedice RAAS joπ uvijek nisu u cijelosti otkrivene. Primje-
rice, angiotenzin II (Ang II) se moæe razdijeliti pomoÊu ACE2
do Ang1-7, koji i sam ima bioloπku aktivnost.26 Postoje mno-
gi potencijalni ciljevi za lijeËenje koji postaju dostupni. Jedan
takav potencijalni cilj je poËetni korak u kaskadi — inhibicija
enzimske aktivnosti samog renina.
Aliskiren je izravan inhibitor renina. Rani radovi ukazivali su
na to da bi aliskiren mogao imati veÊi utjecaj na suzbijanje
proizvodnje natrijuretskog peptida nego standardna terapi-
ja,27 a njegova sposobnost da izbjegne bijeg od ACE inhibi-
cije Ëini ga atraktivnim sredstvom. Meutim, dva istraæivanja
su bacila sumnju na njegovu uËinkovitost. U istraæivanju AL-
TITUDE28 8.561 bolesnika s dijabetesom, kroniËnom bolesti
bubrega i/ili kardiovaskularnom bolesti bili su randomizirani
na aliskiren ili placebo uz standardnu terapiju. Istraæivanje je
zaustavljeno odmah nakon privremene analize o uËinkovito-
sti, jer je postojala naznaka (iako ne i statistiËki znaËajna) da
bi aliskiren mogao biti πtetan. U studiji ASTRONAUT29,30

1.639 bolesnika bilo je randomizirano na aliskiren ili place-

The delay in publication highlights a very important issue in
clinical trials-namely, that neutral or negative trials might go
unreported. Levosimendan has been widely available in
Europe, but its potentially deleterious effects may not be re-
cognised by those using it. Those designing and running cli-
nical trials have a moral obligation to publish their data: pa-
tients have, after all, agreed to take part in clinical trials on
the basis that the results may benefit others.20

CHRONIC HEART FAILURE
Ivabradine

The SHIFT study21 suggested that the addition of ivabradine,
which slows the heart rate by inhibiting sinus node depolari-
sation, improves outcomes in patients with heart failure due
to left ventricular systolic dysfunction, in sinus rhythm and
with a heart rate ≥70/min. The benefit seen was largely a
reduction in hospitalisation for heart failure, but a post hoc
analysis suggested that there may be a survival benefit for
patients with a resting heart rate ≥75/min.22

A single technology assessment of ivabradine by NICE23,24

recommends ivabradine as an adjunct for patients with a
resting heart rate ≥75/min who are already on standard the-
rapy (including appropriate beta-blocker at the maximally to-
lerated dose), but goes on to suggest that ivabradine should
only be started by a heart failure specialist. The need for a
specialist goes some way to addressing the major concern
that ivabradine might come to be seen as an acceptable al-
ternative to beya-blockers when the evidence that beta-
blockers improve survival is overwhelming.
The ivabradine discussion highlights the potential impor-

tance of heart rate reduction as a therapeutic target. A chal-
lenging reinterpretation of the data from the DIG trial sug-
gests that digoxin in patients with heart failure in sinus rhythm
had a similar reduction in the endpoint used in the SHIFT
study (namely, cardiovascular death or hospitalisation for
heart failure) as ivabradine, with the effect being a reduction
in hospitalisation rather than an increase in survival.25 Al-
though digoxin is very variably used nowadays, it may be that
we should be revisiting its use as heart rate-reducing agent.

Aliskiren

Inhibition of the renin-angiotensin-aldosterone system (RA-
AS) has been the cornerstone of heart failure management
for decades but, although the outlines of the system are well
known, the full ramifications of the RAAS are still being un-
covered. For example, angiotensin II (Ang II) can be broken
down by ACE2 to yield Ang1-7, which itself has biological
activity.26 There are many potential targets for treatment be-
coming available. One potential target has been the initial
step in the cascade — inhibition of the enzymatic activity of
renin itself.
Aliskiren is a direct renin inhibitor. Early work suggested that
it might have a more profound effect on suppressing natri-
uretic peptide production than standard therapy,27 and its
ability to avoid any escape from ACE inhibition makes it an
attractive agent. However, two trials have cast doubt on its
effectiveness. In the ALTITUDE trial,28 8,561 patients with
diabetes, chronic kidney disease, cardiovascular disease or
both were randomised to receive aliskiren or placebo in ad-
dition to standard therapy. The trial was stopped early after
an interim efficacy analysis, and there was a suggestion (al-
though not statistically significant) that aliskiren might be
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bo, uz standardnu terapiju, oko petog dana nakon prijma
zbog ZS. Nije bilo uËinka na zajedniËki primarni ishod (kar-
diovaskularna smrti ili ponovna hospitalizacija radi ZS nakon
6 i 12 mjeseci), ali je postojao definitivan znak da bi aliskiren
mogao biti πtetan u bolesnika s dijabetesom.
Studija ATMOSFERA bila je priliËno drugaËija.31 To je bilo
istraæivanje bolesnika s kroniËnim ZS zbog sistoliËke dis-
funkcije lijeve klijetki uz poviπene razine natrijuretskog pep-
tida. Bolesnici su randomizirani za uzimanje aliskirena, ena-
laprila ili oba lijeka. Manji broj bolesnika imao je dijabetes
(oko treÊine), a bubreæna funkcija je bila znatno manje bila
oπteÊena u bolesnika u istraæivanju ATMOSPHERE nego
kod onih u studiji ALTITUDE.32 Rezultati istraæivanja ATMO-
SPHERE bi trebali dati mnogo dublje razumijevanje moguÊe
uloge aliskirena: svakako je moguÊe da bi mogao imati ulo-
gu kao alternativa konvencionalnoj blokadi RAAS, a ne kao
dodatak terapiji.

Antagonisti aldosterona

Problem ZS s normalnom ejekcijskom frakcijom (HeFNEF)
ostaje i dalje enigma. Pokazao se kao entitet kojeg je kliniË-
ki teπko definirati unatoË prividnoj frekvenciji u epidemioloπ-
kim studijama, a kliniËka ispitivanja joπ uvijek nisu pokazala
nikakvu uvjerljivu prednost bilo koje strategije lijeËenja. Dru-
go razoËaranje je spironolakton. U bolesnika sa ZS zbog si-
stoliËke disfunkcije lijeve klijetke nema sumnje da antago-
nisti mineralokortikoida poboljπavaju srËanu funkciju, simp-
tome i preæivljavanje.33 Moglo bi se pomisliti da antagonisti
mineralokortikoida vrlo vjerojatno djeluju u HeFNEF putem
svojih antifibrotiËkih svojstva. Meutim, u studiji Aldo-DHF
provedenoj kod 422 bolesnika s HeFNEF, spironolakton nije
imao utjecaj na poboljπanje kapaciteta fiziËkog napora,
simptome ili kvalitetu æivota.34 Srednja vrijednost NT-proBNP
u bolesnika ukljuËenih u istraæivanje iznosio je samo 158
ng/L πto upuÊuje da je joπ jedno ispitivanje HeFNEF obu-
hvatilo bolesnike koji zaista nemaju ZS ili, ako imaju onda se
radi o bolesnicima s istinski dobrom prognozom.

TERAPIJA URE–AJIMA I PRA∆ENJE

Telemonitoriranje

Postojao je znatan entuzijazam za primjenu telemonitorira-
nja, posebno kod onih koji vide ulogu ove metode kao naËin
smanjenja bolniËkog prijma meu kroniËnim bolesnicima.
Uloga telemonitoriranja kod bolesnika sa ZS bila je predme-
tom debate. Iako su rane studije ukazale na to da bi mogao
donijeti veliku korist, novija istraæivanja su bila mnogo manje
pozitivna, moæda zato πto se poboljπao osnovni standard
skrbi bolesnika s kojima se usporeivao telemonitoring.
Smatra se da ciljano intenzivno praÊenje tijekom razdoblja
visokog rizika, kao πto je to odmah nakon bolniËkog otpusta
predstavlja najbolje koriπtenje telemonitoringa. U meta-anal-
izi istraæivanja ukljuËujuÊi viπe od 6.000 bolesnika, Pandor i
sur.35 su utvrdili da je telemonitoring nakon prijma u bolnicu
bolesnika sa ZS bio povezan s boljim preæivljavanjem, pose-
bice tamo gdje je uobiËajena skrb bila manje dobra.

Defibrilatori

ObiËno se misli da su okidanja implantabilnog kardioverter
defibrilatora (ICD) bilo su indicirana ili to nisu, povezana s
nepovoljnom prognozom kod bolesnika sa ZS.36 NajËeπÊi
razlog za neprimjereno ukljuËivanje ICD je fibrilacija atrija s

harmful. In the ASTRONAUT study,29,30 1,639 patients were
randomised to aliskiren or placebo around 5 days after an
index heart failure admission, again in addition to standard
therapy. There was no effect on the main outcome measu-
res of cardiovascular death or rehospitalisation with heart
failure at 6 and 12 months, but a definite signal that aliskiren
might be deleterious in patients with diabetes.
The ATMOSPHERE study31 is rather different. It is a study of
patients with chronic heart failure due to left ventricular sy-
stolic dysfunction and a raised natriuretic peptide level. Pa-
tients are randomised to aliskiren, enalapril or both. Fewer
patients have diabetes (around a third), and renal function is
considerably less impaired in patients in the ATMOSPHERE
trial than in those in the ALTITUDE study.32 The results of
the ATMOSPHERE trial should give a much more profound
understanding of the possible role of aliskiren: it is surely
possible that it might have a role as an alternative to conven-
tional RAAS blockade rather than as an add-on.

Aldosterone antagonists

The problem of heart failure with a normal ejection fraction
(HeFNEF) remains tricky. It has proved a difficult entity to
define clinically despite its apparent frequency in epidemio-
logical studies, and no clinical trial has yet shown any con-
vincing benefit from any treatment strategy. Another disap-
pointment is spironolactone. In patients with heart failure
due to left ventricular systolic dysfunction, there is no doubt
that mineralocorticoid antagonists help improve cardiac
function, symptoms and survival.33 Mineralocorticoid antago-
nists might be thought to be particularly likely to work in
HeFNEF through their anti?brotic properties. However, in
the Aldo-DHF study conducted in 422 patients with HeF-
NEF, spironolactone had no effect on exercise capacity,
symptoms or quality of life.34 The mean N-terminal prohor-
mone of brain natriuretic peptide level in the patients includ-
ed in the study was only 158 ng/L, suggesting that yet again
a trial of HeFNEF has included patients who really do not
have heart failure or, if they do, they are patients with an in-
trinsically good prognosis.

DEVICE THERAPY AND MONITORING
Remote monitoring

There has been a great deal of enthusiasm for telemonito-
ring, particularly among commissioners who see it as a way of
reducing admissions to hospital among patients with chronic
disease. The role of remote monitoring for patients with heart
failure has been much debated. Although early studies sug-
gested that there might be a major bene?t, more recent tri-
als have been much less positive, perhaps because the
background standard of care against which telemonitoring is
being compared has improved.
It might be that targeted intensive monitoring during periods
of high risk, such as immediately after hospital discharge,
makes the best use of remote monitoring. In a meta-analy-
sis of trials involving over 6,000 patients, Pandor et al35

found that remote monitoring following an admission with
heart failure was associated with improved survival, particu-
larly where usual care was less good.

Defibrillators

It is commonly thought that having discharges from an im-
plantable cardioverter-defibrillator (ICD), whether appropria-
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brzim ventrikulaskim odgovorom; osim toga, postaje sve
oËiglednije da se antitahikardijskom elektrostimulacijom mo-
æe lijeËiti ventrikulska tahikardija bez potrebe za ukljuËiva-
njem ICD. Istraæivanje MADIT-RIT37 je objavilo da se tehni-
kama programiranja kojima se poveÊava antitahikardijska
elektrostimulacija i odgaa praænjenje ICD smanjuje rizik od
neprimjerenog praænjenja. Doπlo je do smanjenja ukupne
smrtnosti za otprilike polovicu u grupi naprednog programi-
ranja. 
Zanimljivo, u kohortnoj studiji od 1.698 bolesnika, Deyell i
sur.38 nisu pronaπli vezu izmeu neprimjerenog okidanja ICD
i nepovoljnog ishoda. Nasuprot tome, primjereno okidanje
bio je povezano s HR od 3,11 za kombinirani zavrπni cilj
(smrt i transplantacij). Razlozi za nerazmjer nisu jasni: moæe
biti povezano s Ëinjenicom da su bolesnici u studiji Deyell i
sur. bili manje simptomatski i vjerojatno bili na terapiji beta-
blokatorima. Meutim, bez obzira na prognostiËke implikaci-
je, smanjujuÊi neprimjerene okidanje, napredno programi-
ranje ICD poboljπava kvalitetu æivota bolesnika smanjujuÊi
rizik od vrlo neugodnog okidanja ICD.

SrËana resinhronizacijska terapija

Drugi veliki ureaj za ZS predstavlja resinkronizacijska tera-
pija elektrostimulatorom (CRT). Iako je dokazano da CRT
poveÊava æivotni vijek u bolesnika sa ZS zbog sistoliËke dis-
funkcije lijeve klijetke koji su u sinusnom ritmu i imaju blok li-
jeve grane i dalje su prisutne kontroverze. Mnogi su uvjereni
da bolesnici s fibrilacijom atrija ili drugim oblicima smetnji
provoenja mogu imati dobrobit od ovog lijeËenja, mada ne-
ma dokaza iz randomiziranih istraæivanja koji bi to utvrdili.39,40

Posebna tema koja se ponavlja je pojam ‘odgovor’: kod oko
treÊine bolesnika nema reakcije na primjenu CRT bilo zbog
njihovih simptoma ili pojedinih ehokardiografskih indeksa
funkcije lijeve klijetke. Stoga se smatra da vjerojatno posto-
je bolesnici s konvencionalnom indikacijom za CRT kojima
bi se trebalo uskratiti lijeËenje CRT, dok bi drugi bez klasiË-
ne indikacije mogli imati koristi zahvaljujuÊi tzv. disinkroniji
preoperativno.
Kako Witte istiËe41, deaktiviranje CRT ureaja u osoba koje
ne reagiraju na ovu terapiju dovodi do hemodinamskog po-
gorπanja.42 Definiranje odgovora na CRT u smislu promjene
simptoma, ili loπije surogatnom varijablom poput volumena
lijeve klijetke nije dobro jer ne moæemo znati πto bi se inaËe
dogodilo bolesniku bez ureaja. Zanimljiva nova informacija
je da se izgleda javlja inverzni odnos izmeu trajanja simp-
toma ZS prije implantacije CRT i posljediËnog preæivljava-
nja, posebice u osoba s abnormalnom bubreænom funkci-
jom.43 Ovo otkriÊe je zasigurno oËekivano: πto ranije u pri-
rodnoj razvoju bolesti interveniramo, veÊa je vjerojatnost
uËinka. Meutim, istiËe se potreba za razmiπljanjem o im-
plantiranju CRT kod bolesnika s manje teπkim simptomima,
ako imaju blok lijeve grane,44 umjesto da se Ëeka dok bole-
snicima ne postane loπije, ali moguÊe je da tada manja do-
brobit.
Daljnji poticaj za raniju CRT implantaciju dolazi iz studije
BLOCK-HF u kojoj su prouËavani bolesnici s oπteÊenom si-
stoliËkom funkcijom lijeve klijetke kao i konvencionalnom in-
dikacijom za elektrostimulaciju u obliku atrioventrikulskog
bloka.45 Svim bolesnicima bio je ugraen CRT ureaj, ali su
bili kasnije randomizirani za konvencionalnu dvokomorsku
elektrostimulaciju ili biventrikularnu elektrostimulaciju. Go-
tovo 700 bolesnika je bilo ukljuËeno, a prosjeËna ejekcijska
frakcija lijeve klijetke je bila 40%. Nitko nije imao konvencio-
nalnu indikaciju za CRT. Ovo lijeËenje aktivnim CRT elektro-

te or inappropriate, is associated with an adverse prognosis
in patients with heart failure.36 The commonest reason for an
inappropriate shock is atrial fibrillation with a rapid ventricu-
lar response; additionally, it is becoming increasingly appa-
rent that antitachycardia pacing may treat ventricular tachy-
cardia without a shock being necessary. The MADIT-RIT
trial37 reported that programming techniques that both in-
crease antitachycardia pacing and delay ICD discharges
reduce the risk of inappropriate discharge. There was a re-
duction in all-cause mortality of around a half in the advan-
ced programming group.
Intriguingly, in a cohort study of 1,698 patients, Deyell et al38

found no association between inappropriate ICD shock and
an adverse outcome. In contrast, an appropriate shock was
associated with a HR of 3.11 for the combined endpoint of
death and transplantation. The reasons for the discrepancy
are not clear: it may be related to the fact that the patients
in Deyell et al’s cohort were less severely symptomatic and
were more likely to be on beta-blocker therapy. However,
regardless of the prognostic implications, by reducing inap-
propriate shocks, advanced programming of ICDs improves
patients’ quality of life by reducing the risk of a very unpleas-
ant ICD discharge.

Cardiac resynchronisation therapy

The other major device for heart failure is, of course, the car-
diac synchronisation therapy (CRT) pacemaker. Although it
has been proved to increase life expectancy in patients with
heart failure due to left ventricular systolic dysfunction, sinus
rhythm and left bundle branch block, controversies remain.
Many are convinced that patients in atrial fibrillation or other
forms of conduction defect might benefit, although there is
no evidence from randomised trials to support these be-
liefs.39,40 A particular recurring theme is the concept of ‘res-
ponse’: around a third of patients are said not to respond to
CRT based on either their symptom status or some echo-
cardiographic index of left ventricular function. The subtext is
that there might be some patients with conventional indica-
tions for CRT who perhaps should be denied the treatment,
and others with no indication who might benefit based on
some measure of so-called dyssynchrony preoperatively.
As Witte points out,41 deactivating a CRT device in a suppo-
sed ‘non-responder’ results in haemodynamic worsening.42

Defining ‘response’ in terms of symptomatic change, or wor-
se, a surrogate measure such as left ventricular volume, is
doomed to fail — we cannot know what would otherwise ha-
ve happened to the patient without the device. One interes-
ting new piece of information is that there appears to be an
inverse relation between the duration of heart failure symp-
toms prior to CRT implantation and subsequent survival,
particularly in those with abnormal renal function.43 This fin-
ding is surely expected: the earlier in the natural history of il-
lness we intervene, the greater is the likely effect. However,
it does highlight the need to think about implanting CRT in
patients with less severe symptoms if they have left bundle
branch block,44 rather than waiting until patients are worse
but may have less to gain.
Further encouragement for earlier CRT implantation comes
from the BLOCK-HF study in which patients with impaired
left ventricular systolic function and a conventional indica-
tion for pacing in the shape of atrioventricular block were
studied.45 All the patients had a CRT device implanted, but
they were randomised later to conventional dual chamber
pacing or biventricular pacing. Nearly 700 patients were in-
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stimulatorom rezultiralo je smanjenjem u primarnom zajed-
niËkom cilju, odnosno smanjenju smrtnosti od svih uzroka,
hitnoj skrbi vezanoj za ZS ili >15% poveÊanjem krajnjeg si-
stoliËkog volumena lijeve klijetke.

Vagalna stimulacija

Fascinantan novi ureaj za bolesnike s kroniËnim ZS je va-
galni stimulator, koji bi se potencijalno mogao kombinirati s
postojeÊim ureajima.46 Bolesnici s kroniËnim ZS obiËno
imaju neravnoteæu izmeu svoje pojaËane aktivnosti sim-
patiËkog æivËanog sustava i smanjenje parasimpatiËke aktiv-
nosti. Vagalni stimulator isporuËuje elektriËnu stimulaciju va-
galnom æivcu u vratu povezanu sa srËanim ciklusom. Preli-
minarni podaci upuÊuju da bi mogao imati nekog uËinka na
kapacitet fiziËkog napora, kvalitetu æivota i funkciju lijeve kli-
jetke.47 Studija od 650 bolesnika je trenutno u fazi izradi radi
procjene djelovanja na ukupni mortalitet i hospitalizacije
zbog ZS.48

TERMINALNO ZATAJIVANJE SRCA

Za bolesnike s terminalnim ZS postoje kontroverze o tome
trebaju li se koristiti implantibilni defibrilatori. U britanskim
smjernicama za upuÊivanje na transplantaciju srca49 rjeπava
se pitanje uporabe implantibilnog defibrilatora prema smjer-
nicama NICE te se istiËe da nemamo puno informacija za
zbrinjavanje pacijenta bez ishemijske bolesti srca. Meutim,
bolesnici na listama Ëekanja za transplantaciju srca imaju
visok rizik od iznenadne smrti. U retrospektivnoj opservacij-
skog studiji s viπe od 1.000 bolesnika koji su bili na listi za
potencijalnu transplantaciju srca, Frülich i sur. su otkrili zna-
Ëajnu dobrobit preæivljavanja za bolesnike koji su dobili ICD
u primarnoj prevenciji, neovisno o etiologiji ZS — tek oko
jedne treÊine bolesnika je imalo ishemijsku bolest srca.50

UËinak je bio manje znaËajan za bolesnike kojima je indici-
ran ICD u sekundarnoj prevenciju. Moæda ICD treba uzeti u
obzir i πire kod bolesnika na listi Ëekanja za transplantaciju.
Neke stanice iz skupine uzoraka biopsije miokarda zajedno
formiraju kardiosfere koje se potencijalno mogu diferencirati
u mnogo vrsta stanica. U vrlo maloj studiji radi demonstrira-
nja sigurnosti, bolesnici lijeËeni intrakoronarnim stanicama
izvedenim iz kardiosfere (CDCS) nakon infarkta miokarda
su imali manje volumene oæiljka i veÊe volumene mase srca
od onih koji lijeËeni na standardan naËin.51 CDC spadaju u
dugaËak popis potencijalnih izvora matiËnih stanica, a niti
jedna od njih u stvarnosti nije urodila plodom unatoË ogrom-
nom entuzijazmu.

cluded, and the average left ventricular ejection fraction was
as high as 40%. None had a conventional indication for
CRT. Those receiving active CRT pacing had a reduction in
the primary endpoint of all-cause mortality, heart failure-re-
lated urgent care or a >15% increase in left ventricular end-
systolic volume.

Vagal stimulation

A fascinating new device for patients with chronic heart fail-
ure is the vagal stimulator, which might potentially be com-
bined with existing devices.46 Patients with chronic heart fail-
ure commonly have an imbalance between their enhanced
sympathetic nervous system activity and a decline in para-
sympathetic activity. The vagal stimulator delivers electrical
stimulation to the vagus nerve in the neck, timed to the car-
diac cycle. Preliminary work suggested that it might have so-
me effect on exercise capacity and quality of life and left
ventricular function.47 A study of 650 patients is being moun-
ted to assess its effects on all-cause mortality and hospita-
lisation for heart failure.48

END-STAGE HEART FAILURE

For patients with end-stage heart failure, there has been so-
me controversy as to whether implantable defibrillators
should be used. The UK guidelines on referral for heart trans-
plantation49 address the issue of use of implantable defibril-
lators in terms of NICE guidance, and point out that we do
not have much information to guide the management of tho-
se without ischaemic heart disease. However, patients on
cardiac transplant waiting lists are at high risk of sudden
death, and in a retrospective observational study of over
1,000 patients listed for potential cardiac transplantation,
Frülich et al found a marked survival benefit for patients re-
ceiving an ICD for primary prevention independent of the
aetiology of heart failure — only around one-third of the pa-
tients had ischaemic heart disease.50 The effect was very
much less marked for patients receiving an ICD for secon-
dary prevention. Maybe ICDs should be considered more
widely in patients on a transplant waiting list.
Some cells from myocardial biopsy samples cluster together
to form cardio spheres which can potentially differentiate in-
to many cell types. In a very small study to demonstrate sa-
fety, patients treated with intracoronary cardiosphere-de-
rived cells (CDCs) following myocardial infarction had smal-
ler volumes of scar and larger volumes of viable heart mass
than those receiving standard care.51 CDCs join a long list of
potential sources of stem cells, none of which has really bor-
ne fruit despite enormous enthusiasm.

Competing interests: None. 

Provenance and peer review: Commissioned; internally peer reviewed.

2013;8(12):454.Cardiologia CROATICA

Received: 4th Oct 2013

*Address for correspondence: Academic Cardiology, Hull York Medical School,
Castle Hill Hospital, Castle Road, Cottingham HU16 5JQ, United Kingdom.

E-mail: a.l.clark@hull.ac.uk

Literature

1. National Heart Failure Audit April 2011-March 2012. National Centre for Cardiovascular Prevention and Outcomes, University College London, 2012.
https://www.ucl.ac.uk/nicor/audits/heartfailure/additionalfiles/pdfs/annualreports/annual12. pdf

2. Takeda A, Taylor SJ, Taylor RS, et al. Clinical service organisation for heart failure. Cochrane Database Syst Rev. 2012;9:CD002752.

3. Holland R, Battersby J, Harvey I, et al. Systematic review of multidisciplinary interventions in heart failure. Heart. 2005;91:899-906.

4. Thomas R, Huntley A, Mann M, et al. Specialist clinics for reducing emergency admissions in patients with heart failure: a systematic review and meta-analysis of randomised
controlled trials. Heart. 2013;99:233-9.

5. National Institute for Health and Care Excellence. Chronic heart failure. Clinical guideline 108. London, 2010.

6. Al-Mohammad A, Mant J. The diagnosis and management of chronic heart failure: review following the publication of the NICE guidelines. Heart 2011;97:411-6.

7. National Institute for Health and Care Excellence. Chronic heart failure quality standard: QS9. London, 2011.



8. Heidenreich PA, Albert NM, Allen LA, et al. Forecasting the impact of heart failure in the United States: a policy statement from the American Heart Association. Circ Heart Fail.
2013;6:606-19.

9. Mostofsky E, Rice MS, Levitan EB, et al. Habitual coffee consumption and risk of heart failure: a dose-response meta-analysis. Circ Heart Fail. 2012;5:401-5.

10. McMurray JJ, Adamopoulos S, Anker SD, et al. ESC guidelines for the diagnosis and treatment of acute and chronic heart failure 2012: The Task Force for the Diagnosis and
Treatment of Acute and Chronic Heart Failure 2012 of the European Society of Cardiology. Developed in collaboration with the Heart Failure Association (HFA) of the ESC. Eur
Heart J. 2012;33:1787-847.

11. Shah AS, Langrish JP, Nair H, et al. Global association of air pollution and heart failure: a systematic review and meta-analysis. Lancet. 2013;382(9897):1039-48.

12. Aliti GB, Rabelo ER, Clausell N, et al. Aggressive ?uid and sodium restriction in acute decompensated heart failure a randomized clinical trial. JAMA Intern Med. 2013;173:1058-
64.

13. Costanzo MR, Guglin ME, Saltzberg MT, et al. Ultra?ltration versus intravenous diuretics for patients hospitalized for acute decompensated heart failure. J Am Coll Cardiol
2007;49:675-83.

14. Teerlink JR, Metra M, Felker GM, et al. Relaxin for the treatment of patients with acute heart failure (Pre RELAX AHF): a multicentre, randomised, placebo-controlled, parallel-
group, dosefinding phase IIb study. Lancet. 2009;373:1429-39.

15. Teerlink JR, Cotter G, Davison BA, et al. Serelaxin, recombinant human relaxin-2,for treatment of acute heart failure (RELAX-AHF): a randomised, placebo-controlled trial.
Lancet 2013;381:29-39. 

16. http://www.novartis.com/newsroom/media-releases/en/2013/1711047.shtml (accessed 2 Jul 2013).

17. Solomon SD, Zile M, Pieske B, et al. The angiotensin receptor neprilysin inhibitor LCZ696 in heart failure with preserved ejection fraction: a phase 2 double-blind randomised
controlled trial. Lancet 2012;380:1387-95.

18. Cleland JG, Clark AL. Heart failure-does it matter whether LVEF is reduced? Lancet. 2012;80:1363-5.

19. Packer M, Colucci W, Fisher L, et al. Effect of levosimendan on the short-term clinical course of patients with acutely decompensated heart failure. JACC Heart Fail. 2013;1:103-
11.

20. Goldacre B. Are clinical trial data shared sufficiently today? No. BMJ 2013;347:f1880.

21. Swedberg K, Komajda M, Bˆhm M, et al. Ivabradine and outcomes in chronic heart failure (SHIFT): a randomised placebo-controlled study. Lancet 2010;376:875-85.

22. Bˆhm M, Borer J, Ford I, et al. Heart rate at baseline in?uences the effect of ivabradine on cardiovascular outcomes in chronic heart failure: analysis from the SHIFT study. Clin
Res Cardiol 2013;102:11-22.

23. National Institute for Health and Care Excellence. Ivabradine in chronic heart failure. 2012. http://www.nice.org.uk/TA267 

24. Hardman SM. Ivabradine in heart failure: NICE guidance. Heart. Published Online First: 18 June 2013. http://heart.bmj.com/content/early/2013/06/17/heartjnl-2012- 303490.
full.pdf+htmlfisid=29e1ec6a-5827-4d48-95ac-87be0a60b7c6

25. Castagno D, Petrie MC, Claggett B, et al. Should we SHIFT our thinking about digoxin? Observations on ivabradine and heart rate reduction in heart failure. Eur Heart J. 2012;
33:1137-41.

26. Chemaly ER, Hajjar RJ, Lipskaia L. Molecular targets of current and prospective heart failure therapies. Heart. 2013;99:992-1003.

27. McMurray JJ, Pitt B, Latini R, et al. Effects of the oral direct renin inhibitor aliskiren in patients with symptomatic heart failure. Circ Heart Fail. 2008;1:17-24.

28. Parving HH, Brenner BM, McMurray JJ, et al. Cardiorenal end points in a trial of aliskiren for type 2 diabetes. N Engl J Med. 2012;367:2204-13.

29. Gheorghiade M, Albaghdadi M, Zannad F, et al. Rationale and design of the multicentre, randomized, double-blind, placebo-controlled Aliskiren Trial on Acute Heart Failure
Outcomes (ASTRONAUT). Eur J Heart Fail. 2011;13:100-6.

30. Gheorghiade M, Bˆhm M, Greene SJ, et al. Effect of aliskiren on postdischarge mortality and heart failure readmissions among patients hospitalized for heart failure: the ASTRO-
NAUT randomized trial. JAMA. 2013;309:1125-35.

31. Krum H, Massie B, Abraham WT, et al. Direct renin inhibition in addition to or as an alternative to angiotensin converting enzyme inhibition in patients with chronic systolic heart
failure: rationale and design of the Aliskiren Trial to Minimize OutcomeS in Patients with HEart failuRE (ATMOSPHERE) study. Eur J Heart Fail. 2011;13:107-14.

32. McMurray JJ, Abraham WT, Dickstein K, et al. ALTITUDE, and the implications for ATMOSPHERE. Eur J Heart Fail. 2012;14:341-3.

33. Phelan D, Thavendiranathan P, Collier P, et al. Aldosterone antagonists improve ejection fraction and functional capacity independently of functional class: a meta-analysis of
randomised controlled trials. Heart. 2012;98:1693-700.

34. Edelmann F, Wachter R, Schmidt AG, et al. Effect of spironolactone on diastolic function and exercise capacity in patients with heart failure with preserved ejection fraction: the
Aldo-DHF randomized controlled trial. JAMA- 2013;309:781-91.

35. Pandor A, Gomersall T, Stevens JW, et al. Remote monitoring after recent hospital discharge in patients with heart failure: a systematic review and network meta- analysis.
Heart. 2013;99(23):1717-26.

36. Poole JE, Johnson GW, Hellkamp AS, et al. Prognostic importance of defibrillator shocks in patients with heart failure. N Engl J Med. 2008;359:1009-17.

37. Moss AJ, Schuger C, Beck CA, et al. Reduction in inappropriate therapy and mortality through ICD programming. N Engl J Med. 2012;367:2275-83.

38. Deyell MW, Qi A, Chakrabarti S, et al. Prognostic impact of inappropriate de?brillator shocks in a population cohort. Heart. 2013;99:1250-5.

39. Hawkins NM, Petrie MC, Burgess MI, et al. Selecting patients for cardiac resynchronization therapy: the fallacy of echocardiographic dyssynchrony. J Am Coll Cardiol.
2009;53:1944-59.

40. Tang AS, Wells GA, Talajic M, et al. Cardiac-resynchronization therapy for mild-to-moderate heart failure. N Engl J Med. 2010;363:2385-95.

41. Witte KK. Cardiac resynchronisation therapy for chronic heart failure: predicting and measuring ‘response’. Heart. 2013;99:293-4.

42. Mullens W, Verga T, Grimm RA, et al. Persistent hemodynamic bene?ts of cardiac resynchronization therapy with disease progression in advanced heart failure. J Am Coll
Cardiol. 2009;53:600-7.

43. Verbrugge FH, Dupont M, Vercammen J, et al. Time from emerging heart failure symptoms to cardiac resynchronisation therapy: impact on clinical response. Heart.
2013;99:314-19.

44. Yancy CW, Jessup M, Bozkurt B, et al. 2013 ACCF/AHA Guideline for the Management of Heart Failure: A Report of the American College of Cardiology Foundation/American
Heart Association Task Force on Practice Guidelines. Circulation. Circulation. 2013;128(16):e240-319.

45. Curtis AB, Worley SJ, Adamson PB, et al. Biventricular versus Right Ventricular Pacing in Heart Failure Patients with Atrioventricular Block (BLOCK HF) Trial Investigators.
Biventricular pacing for atrioventricular block and systolic dysfunction. N Engl J Med 2013;368:1585-93.

46. Schwartz PJ. Vagal stimulation for the treatment of heart failure: a translational success story. Heart. 2012;98:1687-9.

47. Schwartz PJ, De Ferrari GM, Sanzo A, et al. Long term vagal stimulation in patients with advanced heart failure: ?rst experience in man. Eur J Heart Fail. 2008;10:884-91.

48. Hauptman PJ, Schwartz PJ, Gold MR, et al. Rationale and study design of the increase of vagal tone in heart failure study: INOVATE-HF. Am Heart J. 2012;163:954-62.

49. Banner NR, Bonser RS, Clark AL, et al. UK guidelines for referral and assessment of adults for heart transplantation. Heart. 2011;97:1520-7.

50. Frˆhlich GM, Holzmeister J, H¸bler M, et al. Prophylactic implantable cardioverter de?brillator treatment in patients with end-stage heart failure awaiting heart transplantation.
Heart. 2013;99:1158-65.

51. Makkar RR, Smith RR, Cheng K, et al. Intracoronary cardiosphere-derived cells for heart regeneration after myocardial infarction (CADUCEUS): a prospective, randomised
phase 1 trial. Lancet. 2012;379:895-904.

2013;8(12):455. Cardiologia CROATICA


