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Pruzanje skrbi
NICE, revizija i briga oko zatajivanja srca

Nacionalna revizija' zatajivanja srca (ZS) koja se pro-
vodi u Engleskoj i Walesu nastavlja s rastom te pruza vaz-
ne podatke za planiranje usluga koje se pruzaju u svezi sa
ZS. Prvo formalno izvjesce se odnosi na vise od 6.000 bo-
lesnika koji su bili izmedu prvih 10 zaprimljenih s primar-
nom dijagnozom ZS svakog mjeseca u jednu od 86 bolni-
ca, §to je predstavljalo izvor podataka za razdoblje od
2008. do 2009. godine. Vecina je imala sistolicku dis-
funkciju lijeve klijetke (LK), ali je ehokardiografski nalaz
bio dostupan kod samo 75% bolesnika. Bolni¢ka smrtnost
iznosila je 12%, a od prezivjelih pri otpustu iz bolnice
80% ih je bilo lijeceno ACE inhibitorom (ili blokatorom re-
ceptora angiotenzina (ARB)), 50% beta-blokatorom te 30%
antagonistom aldosterona.

Revizija 21.000 bolesnika hospitaliziranih radi ZS u
razdoblju 2009.—2010. takoder je dostupna.’ Bolnicka
smrtnost se blago smanjila na 10,5%, ali nije bilo drama-
ticne promjene u ucestalosti propisivanja lijekova. Neke
podskupine bolesnika bile su aktivnije lijecene (muskarci
od 55 do 64 godine, stopa propisivanja beta-blokatora
>70%), a kod drugih je aktivno lijecenje bilo puno manje
vjerojatno (Zene starije od >85, stopa propisivanja beta-
blokatora 40%). Antagonisti aldosterona propisivali su se
jos uvijek kod manje od polovice bolesnika.

Dvije karakteristike se izdvajaju iz podataka obje revi-
zije. Prvo, ucestalost propisivanja jako varira, s dobi — sta-
riji bolesnici i Zene imaju manju mogucnost za lijecenje —
te s mjestom prijma — bolesnici primljeni na odjel kardio-
logije imaju puno vecu mogucnost za aktivno lijecenje.
Drugo, farmakolosko lijecenje i prezivljenje bili su bolji
kod bolesnika lijecenih od kardiologa. lako je manjina bo-
lesnika koja se primila radi ZS bila zbrinuta od strane kar-
diologa, ucinak na prezivljenje postojao je i nakon korek-
cije za dob i spol (i drugih ¢imbenika).

Nedovoljno lijecenje starijih bolesnika sa ZS predstav-
lja narocit problem u vrijeme kada pacijenti stariji od 80
godina predstavljaju sve veci udio pri prijmu zbog ZS.’ Li-
jecenje starijih bolesnika je otezano zbog njihovih pove-
zanih kormobiditeta i uzimanja vise lijekova, kao i zbog
njihovog sustavnog iskljucivanja iz klinickih istrazivanja te
stoga nedostupnosti dokaza potrebnih lije¢nicima za do-
nosenje odluke o zbrinjavanju.* Iskljucivanje starijih osoba
od strane organizatora istrazivanja ne pokazuju trend

Provision of care
NICE, audit and heart failure care

The national heart failure (HF) audit' in England and
Wales continues to grow and provides vital data for plan-
ning HF services. The first formal report relates to over
6000 patients who were the first 10 patients admitted with
a primary diagnosis of HF each month to one of 86 hospi-
tals contributing data in 2008 — 09. Most had left ventri-
cular (LV) systolic dysfunction, but an echocardiogram re-
sult was available in only 75%. In-patient mortality was
12% and in survivors, 80% were receiving an ACE inhi-
bitor (or angiotensin receptor blocker (ARB)), 50% a p blo-
cker and 30% an aldosterone antagonist at discharge.

The audit for 21,000 patients hospitalised with HF in
2009-10 is also available.* In-hospital mortality had fallen
slightly to 10.5%, but there was no dramatic change in
drug prescription rates. Some subsets of patients were par-
ticularly likely to be actively treated (men aged 55-64, 8
blocker prescription rate >70%), and others much less like-
ly (women aged >85, B blocker prescription rate 40%). Al-
dosterone antagonists were still prescribed for less than
half the population.

Two striking features stand out from the data from both
audits. First, prescription rates vary greatly, with age-older
patients and women being less likely to be treated-and
with admission ward-patients admitted to cardiology
wards being much more likely to receive active treatment.
Second, pharmacological treatment was better for patients
admitted under cardiologists, and so was survival. Al-
though a minority of patients admitted with HF are mana-
ged by cardiologists, the survival benefit persists after cor-
rection for age and sex (and other confounders).

The undertreatment of elderly patients with HF is a par-
ticular cause for concern at a time when patients aged >80
represent an increasing proportion of admissions for HF.’
Treatment of older patients is hampered by their associat-
ed comorbidities and polypharmacy and also by their sy-
stematic exclusion from clinical trials, depriving doctors of
the evidence base they need to guide management deci-
sions.* Exclusion of the elderly by trial organisers shows no
signs of going away: among 251 trials recruiting patients in
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poboljsanja: izmedu 251 bolesnika ukljucenih u istraziva-
nja u prosincu 2008. godine, vise od 25% je bilo gornje
starosne granice za ukljucenje, a vise od 80% iskljucenih
bolesnika imalo je komorbiditet.!

Nacionalni institut zdravlja i klinicke izvrsnosti (NICE)
objavio je najaktualnije smjernice za zbrinjavanje ZS.>°
Ima dosta komentara o znacaju mjerenja vrijednosti natri-
uretskih peptida kao polazne tocke ZS te takoder oko pre-
poruke da bi skrb specijaliste za ZS trebala biti standard.
To je to¢no kod procjene i dijagnoze (bolesnik za kojeg se
sumnja da je imao ZS vezano za prethodni infarkt miokar-
da ili s vrlo visokom razinom natriuretskog peptida bi tre-
bao primiti “... specijalisticka procjena unutar dva tjedna”)
te tijekom prijma u bolnicu (“kada se bolesnika primi u
bolnicu zbog ZS, potraziti savjet o planu zbrinjavanja od
specijaliste za ZS”).

Takve preporuke ¢e nametnuti nova opterecenija. Sto je
‘specijalist’? NICE smatra da je “...lijecnik sa subspecijali-
stickim interesom za ZS (¢esto konzultant kardiolog) koji
vodi stru¢ni multidisciplinarni tim stru¢njaka za ZS...”, ali
je malo osoba koje mogu preuzeti odgovornost. No, neovi-
sno o tome kako se definira specijalist, bolesnici su zbrinu-
ti bolje ukoliko se za njih brinu stru¢njaci s posebnom spe-
cijalizacijom za to podrucje. To se vidi u novijim podaci-
ma SAD-a koji su pokazali nizu smrtnost i manju ucestalost
hospitalizacije za bolesnike sa ZS koje se zbrinjavaju u vi-
sokovolumnim u odnosu na centre niskog volumena.”

Jedan od problema za specijalistu za ZS je pristup na-
prednom lijecenju kao sto je transplantacija srca. Ucesta-
lost transplantacija u UK se smanjuje, djelomi¢no zbog
smanjene dostupnosti doniranih organa,® ali jednako zna-
¢ajna je i dostupnost eksperata za ZS.” Uspjeli smo reorga-
nizirati zdravstvenu skrb kako bi omogucili primarnu an-
gioplastiku za bolesnike s akutnim infarktom miokarda (IM)
(ukljucujuci bolesnike s IM bez elevacije ST segmenta na
prili¢cno slabim dokazima'). Isto bi trebalo uciniti za bo-
lesnike sa ZS za koje ce ponovno uspostavljene usluge
imati dalekosezne koristi.

Telemonitoring

Znacajan napredak za skrb bolesnika sa ZS predstavlja
uporaba daljinskog monitoriranja temeljem kojeg se moze
promijeniti lijecenje. Tipicno se automatskim uredajima
kod kuce mogu izmjeriti tjelesna tezina, sr¢ana frekvenci-
ja i ritam i arterijski tlak (AT) te podaci prenijeti u central-
nu jedinicu. Rezultati koji odstupaju od normalnih vrijed-
nosti mogu dovesti do promjene lijecenja pojedinog bole-
snika. Pocetna istrazivanja govore da ovakav sustav moze
biti koristi, posebno ukoliko se koristi zajedno s telefon-
skim kontaktom."

Poseban problem kod telemonitoringa je $to uciniti s
prikupljenim podacima. Kako se radi o velikom broju bole-
snika koji potencijalno prenose znatne kolicine podataka
dnevno, izvor koji je potreban za obradu podataka moze
postati ogroman. Pokusaji da se koriste automatski sustavi
pokazali su se razocaravajuc¢im: u studiji od 1.653 bolesni-
ka koji su bili nedavno hospitalizirani zbog ZS koristio se
telemonitoring s interaktivnim sustavom glasovnog odgo-
vora ¢ime su se dnevno prikupljali podaci o simptomima i
tezini. Chaudry i sur. utvrdili su da primjena ovog sustava
nema utjecaja na ponovni prijam i smrtnost unutar 6 mje-
seci.” U drugoj studiji,” telemonitoring nije popravio re-

December 2008, more than 25% had an upper age limit
for enrolment and more than 80% excluded patients with
comorbid conditions.*

The National Institute for Health and Clinical Excellen-
ce (NICE) has produced updated guidelines for HF care.”®
While there has been a lot of comment on the importance
of measuring natriuretic peptides as an entry point to HF
care, NICE has also firmly recommended that care led by a
specialist in HF should be the norm. This is true at assess-
ment and diagnosis (a patient suspected of having HF asso-
ciated with a previous myocardial infarct or with a very
high natriuretic peptide level should receive “...specialist
assessment within 2 weeks”) and during admission to ho-
spital (“when a patient is admitted to hospital because of
HF, seek advice on their management plan from a specia-
list in HF").

Such recommendations will impose new burdens.
What is a ‘specialist’? NICE thinks it is “...a doctor with
subspecialty interest in HF (often a consultant cardiologist)
who leads a specialist multidisciplinary HF team of profes-
sionals ...”, but there are few such individuals available to
take up the responsibility. However a specialist is defined,
there is no doubt that patients with HF fare better when
cared for by professionals with a particular interest in their
condition. This is reflected in recent US data that have
shown lower mortality and readmissions for patients with
HF managed in high-volume compared with low-volume
centres.”

One of the problems for a specialist HF service is ac-
cess to advanced treatments such as heart transplantation.
Transplantation in the UK is falling, partly owing to a fall
in the availability of donor organs,® but just as important is
access to expert HF care.” We have managed to reconfig-
ure health services to provide primary angioplasty for pa-
tients with acute myocardial infarction (MI) (including for
patients with non-ST elevation MI on rather flimsy evi-
dence'). We should do so for patients with HF, for whom
reconfigured services will have a more far-reaching bene-
fit.

Telemonitoring

An exciting possible advance in patient care is the use
of remote monitoring to guide changes in treatment. Typi-
cally, automated devices in the home can measure weight,
pulse rate and heart rhythm and blood pressure (BP) and
transmit the data to a centre. Abnormal results then trigger
patient contact with possible change in treatment. Initial
trials have suggested that there may be a benefit from such
systems, particularly when coupled with telephone con-
tact."

A particular problem with telemonitoring is what to do
with the data. With a large number of patients potentially
transmitting quantities of data daily, the resource required
to deal with the data might become impossibly large. At-
tempts to use automated systems have proved disappoin-
ting: in a study of 1,653 patients who had recently been
hospitalised for HF, which used telemonitoring with an in-
teractive voice-response system collecting daily informa-
tion about symptoms and weight, Chaudry et al found no
impact on re-admissions and mortality at 6 months.” In
another recent study,"” remote monitoring did not improve
outcomes among 710 patients randomised to remote mo-
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zultate kod 710 bolesnika koji su bili randomizirani na
daljinsko pracenje koristeci sustav koji je prenosio EKG,
AT i teZzinu te je ukljucivao sustav hitnih poziva.

Vazno je zapamtiti da telemomitoring sam po sebi ne
spasava zivote ili smanjuje ucestalost hospitalizacija, ali bi
se radnjama koje se poduzimaju kao odgovor na to pra-
¢enje spomenuto moglo posti¢i. Razlog zasto su novija is-
traZivanja neutralna moze biti da je “uobicajena skrb” u
ovim studijama napredovala do mjere kada pracenje od
kuce moze imati malu dodatnu dobrobit pa telemonitoring
moze pomoci samo kod visokorizi¢nih pacijenata. Mogu-
ce je da su varijable koje su mjerene presture da bi bile od
koristi za promjenu lijec¢enja.

Drugi pristup daljinskom pracenju je koristenje uredaja
za implantaciju radi invazivnog mjerenja hemodinamskih
primjena. Chronicle uredaj omogucava stalno pracenje
plucnog arterijskog tlaka i pocetno istrazivanje (COM-
PASS) je sugeriralo da je isti mogao biti od koristi." Tehni-
ka koja vise obecava je primjena manjih uredaja izravno
ugradenih u plucnu arteriju i komuniciranje bezi¢nim aku-
sticnim uredajem.” U istrazivanju CHAMPION, ' 550 bo-
lesnika bilo je randomizirano na primjenu CardioMEMS
uredaj ili primaju uobicajenu skrb. Uredaj se koristio za
mijerenje tlaka plu¢ne arterije jednom dnevno: on nema in-
terni izvor napajanja, nego koristi vanjsku koristenu radio-
frekvencijsku energiju. Njegova uporaba je bilo povezana
s 30% smanjenjem primarnog ishoda hospitalizacije zbog
ZS unutar 6 mjeseci. Naravno da uredaj sam po sebi nije
mogao poboljsati rezultat, nego promjene u lijecenju koje
slijede iz ocitanja nalaza. Primjerice u studijama COM-
PASS™ i CHAMPION, ' bolesnici s uredajem su lijeceni vi-
$im dozama lijekova za ZS.

Konacna faza u razvoju daljinskog pracenje bi mogla
za rezultat imati daljnje poboljsanje za bolesnike. Uredaji
se mogu koristiti za prijenos podataka samom bolesniku
koji tada moze koristiti podatke za uvodenje dnevnih pro-
mjena u svojem lijecenju. U studiji HOMEOSTASIS, 40
bolesnika s teskim stupnjem ZS imalo je ugraden uredaj za
mijerenje tlaka u lijevom atriju. Temeljem rezultata mjere-
nja izvréena je i promjena lijecenja koriste¢i programirani
ru¢ni modul za savjetovanje bolesnika.” Nemoguce je do-
nijeti konac¢ne zakljucke iz tako male opservacijske stu-
dije, ali se lijecenje diureticima smanjilo kao rezultat inter-
vencije, a primjena beta-blokatora i ACE inhibitora/ARB
povecala. Istoviemeno se prosjecan tlak u lijevom atriju
smanjio i ¢inilo se da se broj klinickih dogadaja smanjio.

Invazivno pracenje rezultiralo je povecanjem propisi-
vanja farmakoloskog lijecenja za ZS ¢ime se potencira jos
jedno pitanje koje nas opterecuje: iako imamo rezultate
klinickih istrazivanja koja nas vode prema “ciljnim doza-
ma”, primjerice beta-blokatora i ACE inhibitora, kako bi
trebali znati koje su doze dovoljne? Jedan od mogucih sa-
vjeta je primjena natriuretskih peptida: mozda bi se lijece-
nje trebalo nastaviti sve dok se ne normalizira njihova razi-
na. Neke studije s malim brojem pacijenata su nas usmje-
rile u tom smjeru, dok druge nisu: ali u meta-analizi posto-
je dokazi o pristranosti objave." Novije istrazivanje s paci-
jentima iz jednog centra pri ¢emu je obuhvaceno 364 bo-
lesnika sa ZS je pokazalo da lijecenje vodeno vrijednosti-
ma NT-proBNP bilo povezano sa jednogodisnjim morta-
litetom jednako lijecenju vodenom klinickim rezultatom."
Nalaz daje odredenu tezinu argumentu protiv lijecenja

nitoring using a system that transmitted ECG, BP and
weight and included a home emergency call system.

It is important to remember that telemonitoring itself
does not save lives or admissions, but that actions taken in
response to monitoring might do so. The reason recent tri-
als have been neutral may be that ‘usual care’ in these
studies has progressed to the point at which home monitor-
ing can have little additional beneficial effect and it may be
that remote monitoring is only likely to be helpful in peo-
ple at particularly high risk. It may be, too, that the vari-
ables measured are simply too crude to be helpful guides
to changing treatment.

Another approach to remote monitoring is to use im-
plantable devices to measure haemodynamic changes in-
vasively. The Chronicle device allows pulmonary artery
pressure to be measured continuously and an early trial
(COMPASS) suggested that it might be helpful." A more
promising technique, perhaps, is the use of smaller devices
implanted directly into the pulmonary artery and commu-
nicating using acoustic wireless communication.” In the
CHAMPION trial,"® 550 patients were randomised to have
a CardioMEMS device or usual care. The device was used
to measure pulmonary artery pressure once a day: it has no
internal power source, but uses externally applied radiofre-
quency energy. lts use was associated with a 30% reduc-
tion in the primary efficacy end point of hospitalisation for
HF at 6 months. It is not, of course, the devices that im-
prove outcome, but the changes in treatment that follow
from device readings. In COMPASS™ and CHAMPION, "
for example, patients with the device were receiving high-
er doses of medication to treat HF.

The final stage in the evolution of remote monitoring is
likely to be to further empowerment of the patient. The de-
vices can be used to transmit data to the person most con-
cerned with the disease-the patient-who can then use the
information to make daily changes to his or her treatment.
In HOMEQOSTASIS, 40 patients with severe HF were im-
planted with a device measuring left atrial pressure and
made changes to treatment based on the readings using a
preprogrammed hand-held patient advisor module."” It is
impossible to draw firm conclusions from such a small ob-
servational study, but while diuretic treatment fell as a re-
sult of the intervention, f--blocker and ACE inhibitor/ARB
treatment increased. At the same time, mean left atrial
pressure fell and there did seem to be a reduction in clini-
cal events.

Invasive monitoring leads to an increase in prescription
of medical treatment for HF, which highlights another nag-
ging question: although we have clinical trial results to
guide us towards ‘target’ doses of, for example,  blockers
and ACE inhibitors, how are we to know how much is
enough? One possible guide is the use of natriuretic pep-
tides: perhaps treatment should continue to be increased
until the natriuretic peptide level is normal. Some small
studies point in that direction, others do not: but there is
evidence of publication bias in a meta-analysis.” A recent
single-centre trial in 364 patients with HF showed that
treatment guided by N-terminal pro-brain natriuretic pep-
tide was associated with a 1-year mortality identical to
treatment guided by a clinical score.” The finding lends so-
me weight to the argument against biomarker-guided treat-



vodenog biomarkerima, ali ce taj problem definitivno biti
razrijesen velikim istrazivanjem.

Epidemiologija
Zatajivanje srca s normalnom istisnom frakcijom

Zatajivanje srca s normalnom istisnom frakcijom
(HeFNEF) ostaje i dalje enigma. Epidemioloski podaci su-
geriraju da je ovaj oblik cest”' te mozda iznosi cak polo-
vicu od svih slucajeva ZS. Medutim, istrazivaci pri izboru
pacijenata za istrazivanja ¢esto imaju poteskoce u prepoz-
navanju odgovarajucih bolesnika. Niti jedno klinicko is-
trazivanje do sada nije prepoznalo uspjesno lijecenje za
HeFNEF, a neki su skepti¢ni o postojanju ovog pojedinac-
nog, dobro definiranog entiteta.”** Problemi nastaju, ba-
rem djelomic¢no, jer je otezano disanje kod starijih osoba
vrlo ¢esto i jer se pojedine dijastolicke ehokardiografske
promjene, za koje se smatra da utvrduju ZS, mijenjaju sta-
renjem.

Jedna mogucnost koja je nedovoljno istrazena, jest da
je HeFNEF ocito stanje koje se manifestira tijekom vjezbe,
a ehokardiografska mjerenja tijekom vjezbe mogu naglasiti
dijastolicke nepravilnosti.** Vazan rezultat iz studije u ko-
joj je bila uc¢injena ehokardiografija uz vjezbu kod vise od
400 bolesnika s mogucim HeFNEF” je bio da vrlo mali
broj — moguce cak 3% pacijenata su zapravo imali ZS.
Holland i sur” su naglasili vaznost mjerenja odnosa iz-
medu E i E’ kao indeksa tlaka punjenje lijeve klijetke, dok
su drugi bili usredotoceni na puno suptilnije nepravilnosti
sistole i dijastole kod bolesnika sa HeFNEF koja se po-
gorSavala pri naporu.” Tome moze doprinijeti i ostecena
funkcija lijeve pretklijetke tijekom vjezbanja.”

lako je ovo vrlo aktivno podrucje istrazivanja, temeljni
problem sa HeFNEF i glavni razlog zasto nema (dokaza-
nog) lijecenja je manjak zadovoljavajuce definicije. Uvr-
Stavanje natriuretskih peptida u dijagnosticki protokol za
HeFNEF bi trebao pomoci jer njihova povisena razina uka-
zuje da je srce uzrok smetnji. Medutim, u proslosti se pri-
mjenom natriuretskih peptida pretjerano dijagnosticiralo
HeFNEF-a. Potencijalno znac¢ajno u ovom pogledu je no-
vija analiza podataka o uzrocima smrti iz studije I-Pre-
serve: kod bolesnika s HeFNEF, smrt od ZS je bila iznena-
dujuce rijetka, a vecina je podlegla kardiovaskularmim do-
gadajima.”

Lijecenje
Neurohormonalno upravljanje

ACE inhibitori, ARB i beta-blokatori su glavne opcije li-
jecenja bolesnika s kroni¢nim ZS. ACE inhibitori ili ARB bi
se trebali primjenjivati kod svih bolesnika sa sistolickom
disfunkcijom lijeve klijetke, bez obzira na stupanj simpto-
ma te je opce stajaliste da bi se trebale korisiti u najvisoj
podnosljivoj dozi, ograni¢enoj pojavom nuspojava. Dokaz
za ovaj pristup dolazi od istrazivanja ATLAS,” u kojem su
bolesnici randomizirani na vise doze lizinoprila imali bo-
lje ishode od onih lijecenih nizim dozama.

Sve do studije HEAAL™ postojalo je malo dokaza da je
visoka doza ARB bolja od niske. Ukupno je 3.846 bolesni-
ka koji nisu podnosili ACE inhibitore sa ZS i istisnom frak-
cijom lijeve klijetke <40% bilo randomizirano na visoku
(150 mg) ili nisku dozu (50 mg) losartana dnevno. Nakon
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ment but the question will only be resolved by a definitive
large trial.

Epidemiology
HF with a normal ejection fraction

HF with a normal ejection fraction (HeFNEF) remains
enigmatic. Epidemiology suggests that it is common,””!
perhaps accounting for half of the cases of HF. However,
researchers recruiting patients to trials have often found it
extremely difficult to identify suitable patients. No clinical
trial has as yet identified any successful treatment for He-
FNEF and some are sceptical of its existence as a single,
well-defined entity.””” Problems arise because, at least in
part, breathlessness is very common in older people and
because some of the diastolic echocardiographic changes
thought to indicate that the heart is failing are simply con-
sistent with ageing.

One possibility that has been under-researched is that
HeFNEF is more obviously a condition appreciated during
exercise, and echocardiographic measurements during
exercise may highlight diastolic abnormalities.”* An impor-
tant observation from a study of echocardiography and ex-
ercise of over 400 patients with possible HeFNEF* was that
very few— possibly as few as 3% actually had HF. Holland
and colleagues” emphasised the importance of measuring
the ratio between E and E’ as an index of LV filling pressu-
re, but others have concentrated on much more subtle ab-
normalities of both systole and diastole in patients with
HeFNEF that worsen with exertion.” Impaired left atrial
function during exercise may also contribute.”

While it remains a very active area of research, the car-
dinal problem with HeFNEF and the main reason it has no
(proven) treatment is the absence of a satisfactory case def-
inition. The incorporation of natriuretic peptides into the
diagnostic pathway for HeFNEF should help as a raised le-
vel makes it more certain that the heart is the cause of any
symptoms. However, natriuretic peptides may show that
there has been considerable overdiagnosis of HeFNEF in
the past. Potentially relevant in this respect is the recent
analysis of mode of death data from I-Preserve: in patients
with HeFNEF, death from HF was surprisingly rare, the ma-
jority succumbing to other cardiovascular events.”

Treatment
Neurohormonal manipulation

ACE inhibitors, ARBs and {3 blockers, are of course, the
mainstays of medical treatment for patients with chronic
HF. ACE inhibitors or ARBs should be given to all patients
with LV systolic dysfunction, regardless of symptom class,
and there is general appreciation that the highest tolerated
dose should be used, side effects permitting. Evidence for
this approach comes from trials such as ATLAS,” in which
patients randomised to higher-dose lisinopril fared better
than those receiving a lower dose.

There has been little evidence that a high dose of ARBs
is better until the HEAAL study,” in which 3,846 patients
with HF and LV ejection fraction <40% and who were in-
tolerant of ACE inhibitors were randomised to receive
high-dose (150 mg) or low-dose (50 mg) daily losartan. Af-
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prosjecnih 4.7 godina pracenja ucestalost smrtnosti ili hos-
pitalizacije zbog ZS bila je niza u skupini koja je primala
visoku dozu losartana (HR=0.90, 95% CI 0.82 do 0.99;
p=0.027). Cini se da titriranje do visih doza ARB donosi
klinicke dobrobiti.

Sa studijama RALES™ (spironolakton) i EPHESUS” (ep-
lerenon) blokada aldosterona pokazala se znacajnom, iako
se sve do nedavno nije pokazala korisnom kod bolesnika s
blagim stupnjem ZS. U studiji EMPHASIS-HF,” 2.737 bo-
lesnika sa ZS zbog sistolicke disfunkcije u Il. skupini simp-
toma prema New York Heart Association (NYHA) bilo je
randomizirano na eplerenon (do 50 mg dnevno) ili place-
bo, uz standardno lijecenje. Registrirano je 37% smanjenja
rizika primarnog ishoda (kardiovaskularna smrt ili hospita-
lizacija zbog ZS) u skupini lijecenoj eplerenonom, uz ci-
jenu malog porasta rizika hiperkalemije. Cini se vjerojat-
nim da ce skupine za smjernice sada preporuciti koristenje
eplerenona svim bolesnicima sa ZS zbog sistolicke dis-
funkcije lijeve klijetke.

Problem s rasirenijim koristenjem antagonista aldoste-
rona je postojanje mogucnosti porasta rizika od hiperka-
lemije, koja predstavlja po Zivot opasno stanje. Zasigurno
se nakon RALES studije spironolakton ¢esce uzimao, sto je
uzrokovalo znacajno povecanje morbiditeta i mortaliteta
od hiperkalemije.”* Moguci pristup za sprjecavanje hiper-
kalemije predstavlja primjena resina koji vezu kalij. U stu-
diji PEARL-HF,” ispitivano je 105 bolesnika sa ZS i ana-
mnestickim podatkom o hiperkalemiji koja je ometala nji-
hovo lijecenje ili bolesnika s kroni¢nim zatajivanjem bu-
brega. Vezivac kalija, RLY5016, primjenjen je uz spirono-
lakton $to je dovelo do znacajnog smanjenja rizika od
hiperkalemije u odnosu na placebo (7,3% prema 24,5%,
p=0,015); a visi je bolesnika lijeceno dozom od 50 mg spi-
ronolaktona dnevno (91% prema 74%, p=0,019). Ovo
predstavlja optimisti¢an rezultat, ali nas usmjerava na oci-
to neodgovoreno pitanje: u kojoj mjeri je korist od antago-
nizma aldosterona uvjetovana hiperkalemijom? Ukoliko je
odgovor ‘uglavnom’, ili ‘u cijelosti’, tada od vezivaca kali-
ja nema puno koristi.

Ivabradin

Mehanizam kojim beta-blokatori uvjetuju svoje korisne
ucinke nije jasan, ali se dugo smatra da je povezan sa nji-
hovom sposobnoscu da snize sr¢anu frekvenciju.*” Iva-
bradin smanjuje sr¢anu frekvenciju smanjenjem ritma praz-
njenja sinusnog ¢vora bez nekog drugog hemodinamskog
utjecaja te stoga moze testirati hipotezu sr¢ane frekvencije
i osigurati novu opciju bolesnicima koji ne podnose beta-
blokatore.

U studiji SHIFT,” 6.558 bolesnika sa ZS i niskom istis-
nom frakcijom koji su bili u sinusnom ritmu uz frekvenci-
ju od najmanje 70/min bilo je randomizirano na lijecenje
ivabradinina ili placeba uz standarnu terapiju (uklju¢ujuci
beta-blokator, ako ga bolesnici podnose). Ivabradin je bio
povezan s 18% smanjenja primarnog ishoda (kardiovasku-
larna smrt ili hospitalizacija radi pogorsanja ZS), $to se
uglavnom vidi po smanjenju prijma u bolnicu.

Mnogo se diskutiralo o rezultatima SHIFT istrazivanja.
Vazno je istaci da su koristi od ivabradina bile znatno vise
upecatljive kod onih pacijenata s visom frekvencijom u
stanju mirovanja,’”®” te iako je oko 90% bolesnika uzima-
lo beta-blokator na pocetku, samo ih je 23% uzimalo cilj-

ter a median 4.7 years’ follow-up there was a lower rate of
deaths or hospitalisation for HF in the high-dose group
(HR=0.90, 95% CI 0.82 to 0.99; p=0.027). Thus it does
thus seem that up-titrating ARB doses confers clinical be-
nefit.

With RALES’' (spironolactone) and EPHESUS* (eplere-
none), aldosterone blockade has also become important,
with the proviso that aldosterone blockade has not been
shown to be beneficial in patients with mild HF, at least
until recently. In EMPHASIS-HF,” 2,737 patients with HF
due to systolic dysfunction and New York Heart Associa-
tion (NYHA) class Il symptoms were randomised to eple-
renone (up to 50 mg daily) or placebo, in addition to stan-
dard treatment. There was a 37% reduction in the risk of
the primary end point (cardiovascular death or hospitalisa-
tion for HF) in the eplerenone group, at the cost of a small
increase in the risk of hyperkalaemia. It seems likely that
guideline groups will now recommend the use of
eplerenone in all those with HF due to LV systolic dysfunc-
tion.

A problem with the more widespread use of aldoste-
rone antagonists is that the risk of life-threatening hyper-
kalaemia may increase. Certainly after the RALES report,
there was a rapid uptake of spironolactone usage resulting
in a marked increase in morbidity and mortality from hy-
perkalaemia.** A possible approach to preventing hyper-
kalaemia is to use potassium-binding resins. In PEARL-
HF,” 105 patients with HF and a history of hyperkalaemia
which had interfered with medical treatment, or who had
chronic kidney disease, were recruited. The potassium bin-
der, RLY5016, was given in addition to spironolactone and
led to a marked reduction in the risk of hyperkalaemia
compared with placebo (7.3% vs 24.5%, p=0.015); and a
higher proportion of patients reaching spironolactone 50
mg/day (91% vs 74%, p=0.019). These are encouraging
data, but lead to the obvious unanswered question: to what
extent is the benefit of aldosterone antagonism mediated
by hyperkalaemia? If the answer is ‘most’, or ‘all’, then po-
tassium binding may not have much to offer.

Ivabradine

The mechanism by which p blockers mediate their be-
neficial effects is not clear, but has long been thought to be
related to their ability to reduce heart rate.”®” lvabradine
reduces heart rate by reducing sinus node discharge rate
while having no other haemodynamic effect and might
thus both test the heart rate hypothesis and provide an al-
ternative for patients intolerant of f blockers.

In SHIFT,™ 6,558 patients with HF and a low ejection
fraction and who were in sinus rhythm with a heart rate of
at least 70 beats/min were randomised to receive ivabra-
dine or placebo in addition to usual treatment (including
blocker, where tolerated). lvabradine was associated with
an 18% reduction in the primary end point (cardiovascular
death or hospital admission for worsening HF), driven
mainly by a reduction in hospital admission.

The findings of SHIFT have been much discussed. It is
important to point out that the benefits of ivabradine were
much more striking in those with a higher resting heart
rate,™” and that although around 90% of patients were ta-
king a p blocker at baseline, only 23% were taking a target
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nu dozu. Samo njih 49% je koristilo 250% ciljne doze i
16% je primalo beta-blokator koji se nije pokazao koris-
nim.

Rezultati SHIFT istrazivanja ukazuju da postoji uloga
ivabradina kod bolesnika s kroni¢nim ZS, ali on nije za-
mjena za primjenu beta-blokatora. Postoji masa dokaza
koji idu u prilog primjene beta-bloktora koji smanjuju sm-
rtnost, kao i broj hospitalizacija. Ivabradin bi se trebao raz-
motriti samo kod bolesnika koji imaju frekvenciju srca u
mirovanju iznad 70/min usprkos maksimalno podnosljive
doze beta-blokatora (ili mozda koristiti kod bolesnika koji
zaista ne podnose beta-blokatore). Podaci iz klinicke
prakse u pacijenata sa ZS ukazuju da je udio bolesnika koji
bi mogli uzimati ovaj lijek nizak, moguce oko 5%.*

Zeljezo

Je li je manjak zeljeza razlog za lijecenje? Anemija je
vrlo uobicajena pojava kod bolesnika sa ZS,*' ali je uobica-
jen i nedostatak Zeljeza bez anemije. Najbolji nacin za
zbrinjavanje nedostatka zZeljeza nije jasan: lijecenje oral-
nim preparatom Zeljeza opcenito se smatralo neucinkovi-
tim, a intravenozno davanje zeljeza se smatralo teskim ili
opashim. Medutim, sada je dostupna nova generacija in-
travenoznih preparata Zeljeza, §to omogucava brzu i sigur-
nu primjenu Zeljeza bolesnicima.

Neke preliminarne studije su navele da intravenozno
zasicenje zeljezom moze dovesti do poboljsanja fizicke
sposobnosti,” a studija FAIR-HF je bila dizajnirana da bi se
utvrdilo je li Zeljezo korisno kod vece skupine bolesnika.*
Ukupno je 459 bolesnika je bilo randomizirano u omjeru
2:1 za lijecenje infuzijom Zeljeza ili placebom (jednostru-
ko slijepo testiranje). Nakon 6 mjeseci je doslo do pobolj-
sanja u globalnoj i samostalnoj ocjeni bolesnika (50% “ve-
liko i umjereno poboljsanje”, u usporedbi sa 28% bolesni-
ka u skupini koja je primala placebo) kao i u sekundarnom
ishodu, ukljucujuci i udaljenost za vrijeme 6-minutnog te-
sta opterecenja hodanjem (oko 40 m povecanja u uspored-
bi s nikakvom promjenom u skupini koja je primala place-
bo). Poboljsanje je registrirano neovisno o vrijednosti po-
¢etnog hemoglobina.

Rezultati se moraju pazljivo analizirati: studija FAIR-
HF nije bila veliko istrazivanje, nepoznavanje dodjele lije-
¢enja je bilo tesko uspostaviti, a primarni ishodi su bili sub-
jektivni u razlicitoj mjeri. Ipak, lijecenje zeljezom se ucini-
lo sigurnim i sada predstavlja opciju za bolesnike koji osta-
ju simptomatski usprkos lijecenju. Apsolutno osnovno pi-
tanje na koje treba odgovoriti je razina do koje bi se bole-
snici sa ZS trebali dalje nastaviti obradivati radi utvrdivanja
uzroka manjka zeljeza, no tim pitanjem se ne bavi studija
FAIR-HF.

Drugi moguci pristup u lijecenju anemije kod ZS je
primjena proteina koji stimuliraju eritropoezu. Meta-ana-
liza est randomiziranih kontroliranih istrazivanja je otkri-
la da je lijecenje bilo povezano sa znacajno nizim rizikom
hospitalizacije u odnosu na placebo.* Smrtnost je ostala
nepromijenjena. Ovi rezultati su u suprotnosti sa rezultati-
ma studija o bolestima karcinoma i bubrega, pa su naveli
autore da zatraze veliko istrazivanje morbiditeta i mortali-
teta faze 1l o korekciji anemije s proteinima koji stimulira-
ju eritropoezu u bolesnika s kroni¢nim ZS.

dose, only 49% were receiving 250% of a target dose and
16% were receiving a B blocker not shown to be benefi-
cial.

The SHIFT findings do suggest that there is a role for
ivabradine in patients with chronic HF, but it is not a sub-
stitute for p blocker use. There is an enormous body of ev-
idence supporting the use of p blockers, which improve
mortality as well as hospitalisation. Ivabradine should be
considered only in those patients who still have a resting
heart rate above 70 despite maximally tolerated doses of B
blockers (or perhaps used in patients truly intolerant of f
blockers). Data from ‘real-world” populations of patients
with HF suggest that the proportion of patients who might
be eligible is low, perhaps around 5%.*

Iron

s iron deficiency a target for treatment? Anaemia is ve-
ry common in patients with HF,*" but iron deficiency with-
out anaemia is also common. The best way to manage iron
deficiency is not clear: oral iron treatment is widely be-
lieved to be ineffective, yet intravenous iron treatment is
also thought to be difficult or dangerous. However, a new
generation of intravenous iron preparations is now avail-
able which allows both rapid and safe administration of
iron to patients.

Some preliminary studies suggested that intravenous
iron repletion might lead to an improvement in exercise
capacity,” and the FAIR-HF study was designed to see if
iron might be beneficial in a larger group of patients.” Four
hundred and fifty-nine patients were randomised 2:1 to re-
ceive iron or placebo infusions (with only the patient blind
to treatment). After 6 months, there was an improvement in
patient self-reported global assessment (50% ‘much or
moderately improved’, compared with 28% of patients in
the placebo group) as well as in secondary end points, in-
cluding distance covered in a 6 min walk test (about 40 m
increase compared with no change in the placebo group).
There were similar improvements regardless of starting
haemoglobin.

The results have to be treated with some caution: FAIR-
HF was not a large trial, blinding was difficult and the end
points were to a varying degree subjective. Nevertheless,
iron treatment appeared safe and is now an option for pa-
tients who remain symptomatic despite medical treatment.
An absolutely essential question to answer, though, is the
extent to which patients with HF should be further investi-
gated for an underlying cause for any iron deficiency, a
question not dealt with by FAIR-HF.

Another possible approach for correcting anaemia in
HF is the use of erythropoiesis-stimulating proteins. A me-
ta-analysis of six randomised controlled trials found that
treatment was associated with a significantly lower risk of
hospitalisation compared with placebo.* Mortality was un-
affected. These outcomes are in contrast with studies in
cancer and kidney disease and prompted the authors to a
call for a large phase lll morbidity and mortality trial of
anaemia correction with erythropoiesis-stimulating pro-
teins in patients with chronic HF.
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Metabolicko upravljanje

Procesi stvaranja energije kod sr¢anih miocita koji za-
tajuju su abnormalni. Neki istrazivaci su se usredotocili na
koristenje supstrata: metabolizam masnih kiselina stvara
nizi ATP za svaku potrosenu molekulu kisika nego metab-
olizam glukoze (iako se oksidacijom masnih kiselina stvara
vise ATP po molu) pa ima smisla pokusati promijeniti me-
tabolizam od masnih kiselina do glukoze.”

Pokusani su razliciti pristupi: perheksilin primjerice blo-
kira uzimanje mitohondrijskih slobodnih masnih kiselina
inhibirajuci karnitin-palmitoiltransferazu. U maloj studiji
perheksilin je doveo do poboljsanja mogucnosti viezbanja
i funkcije lijeve klijetke te brzeg obnavljanja fosfokreatina
nakon vjezbe.* Trimetazidin inhibira beta oksidaciju lipi-
da i njegova se primjena povezuje s povecanjem istisne
frakcije lijeve klijetke i smanjenjem potrosnje energije kod
mirovanja (za koju je poznato da je visoka kod ZS)."” Meta-
analiza dostupnih podataka za trimetazidin® takoder uka-
zuje da njegovo koristenje moze dovesti do smanjenja
smrtnosti te je nastulipo vrijeme za opseznu studiju istrazi-
vanja metabolickih modulatora.

Srcana resinhronizacijska terapija

Sr¢ana resinhronizacija terapija (CRT: ili biventrikular-
ni elektrostimulator) predstavlja jednu od najvaznijih no-
vih razvojnih dostignuca za bolesnike s kroni¢nim ZS i blo-
kom lijeve grane (LBBB), uvedena u posljednjih nekoliko
godina. Posebno je vazan njezin ucinak na smanjenje
smrtnosti,” a oko dvije trecine bolesnika imaju znacajnu
simptomatsku korist od uredaja.” Jedna tre¢ina nema tu
korist i stoga se pojavio termin ‘ne reagiranja’ na terapiju
CRT. Kako definirati ‘ne reagiranje’ ovisi o pojedinim auto-
rima, neki primjenom simptomatskih kriterija, a drugi ko-
riste¢i mjere funkcije lijeve klijetke. Ono $to se pokazalo
teskim za odgovoriti je li “ne reakcija” vezana za neposto-
janje koristi u pogledu smrtnosti.

Puno je vremena i truda ulozeno da se pokusa prepo-
znati koji bi bolesnici mogli imati koristi od terapije CRT.
Tezina simptoma ocito tu ne igra veliku ulogu: bolesnici s
umjerenim simptomima, kako se ¢ini, imaju jednako ve-
liku korist kod smanjenja smrtnosti kao i oni sa losijim
stupnjem prema NYHA." U studiji MADIT-CRT,” 1.820
bolesnika sa simptomima | ili Il stupnja prema NYHA i
LBBB su bili randomizirani 2:1 da dobiju (ili ne dobiju)
CRT uz defibrilator. Registrirano je 34% smanjenje rizika
smrti ili dogadaja ZS (definiranog kao kongestija lijecena
bilo intravenozno diureticima, nesiritidom ili inotropima
vise od dva sata, bez obzira na okruzenje ili: pove¢anom
dozom lijeka za ZS tijekom formalnog bolnickog prijma).
Smanjenje rizika je rezultat smanjenja dogadaja ZS. U is-
trazivanju RAFT,” koje je ukljucilo 1.438 bolesnika s bla-
gim (NYHA razred Il) simptomima, CRT koji je dodan de-
fibrilatoru je doveo do smanjenja ucestalosti smrtnih isho-
da i hospitalizacije zbog ZS.

Drugi moguci kriterij izbora je prisutnost disinkronije u
nekom obliku sr¢anog oslikavanja. U osnovu ovog pristu-
pa je i pretpostavka da CRT djeluje poboljsavajuci koordi-
naciju ventrikula, sto mora biti mjerljivo na neki nacin. No,
od velikih, randomiziranih istrazivanja koja pokazuju ko-
rist kod smanjenja smrtnosti za CRT, nitko nije koristio
mjere disinkronije kao ulaznog kriterija, osim manjeg bro-
ja bolesnika u studiji CARE-HF. Do sada se napori da se

Metabolic manipulation

The energy-generating processes of the failing cardiac
myocyte are abnormal. Some investigators have focused
on substrate use: fatty acid metabolism produces a lower
yield of ATP for each molecule of oxygen consumed than
glucose metabolism (although fatty acid oxidation yields
more ATP per mole) and so it makes sense to try to switch
metabolism from fatty acids to glucose.”

Various approaches have been tried: perhexiline, for
example, blocks mitochondrial free fatty acid uptake by in-
hibiting carnitine palmitoyltransferase. In a small study,
perhexiline led to improvements in exercise capacity and
left ventricular function and more rapid recovery of phos-
phocreatine after exercise.” Trimetazidine inhibits lipid y-
oxidation and its use has been associated with both an in-
crease in LV ejection fraction and reduction in resting en-
ergy expenditure (known to be high in HF).*” A meta-analy-
sis of the available data for trimetazidine® even suggests
that its use might improve mortality and it is surely time for
a large-scale trial of metabolic modulators.

Cardiac resynchronisation therapy

Cardiac resynchronisation therapy (CRT: or biventricu-
lar pacing) is one of the most exciting new developments
for patients with chronic HF and left bundle branch block
(LBBB) introduced in recent years. Particularly important is
its effect on reducing mortality,” but around two-thirds of
patients get marked symptomatic benefit from their de-
vices.” That one-third do not has led to the concept of the
‘non-responder’ to CRT. How to define ‘non-response’ va-
ries from paper to paper, with some using symptomatic cri-
teria and others using measures of LV function. What has
proved difficult to answer is whether ‘non-response’ is re-
lated to lack of mortality benefit.

A great deal of time and effort has been expended on
trying to identify which patients might benefit from CRT.
The severity of symptoms does not seem to matter greatly:
those with modest symptoms appear to gain as much mor-
tality benefit as those with worse NYHA class of symp-
toms.” In MADIT-CRT,” 1,820 patients with NYHA class |
or Il symptoms and LBBB were randomised 2:1 to receive
CRT (or not) in addition to a defibrillator. There was a 34%
reduction in the risk of death or a HF event (defined as
congestion treated either with intravenous treatment (di-
uretics, nesiritide or inotrope) for more than 2 h, regardless
of the setting, or: with an increased HF regimen during for-
mal hospital admission). The reduction in risk was driven
by a reduction in HF events. In RAFT,” which included
1,438 patients with mild (NYHA class Il) symptoms, CRT
added to a defibrillator led to a reduction in the rate of
death and hospitalisation for HF.

Another possible selection criterion is the presence of
dyssynchrony on some form of cardiac imaging. Underly-
ing this approach is the assumption that CRT works by im-
proving ventricular coordination, which in turn must in
some way be measurable. However, of the large, rando-
mised trials showing a mortality benefit for CRT, none used
measures of dyssynchrony as an entry criterion other than
a minority of patients in CARE-HF. Vigorous efforts to pro-
ve the robustness of any of the very many potential measu-
res of dyssynchrony have failed thus far, with the PRO-



dokaze vaznost bilo kojih od mnogih mjera disinkronije u
PROSPECT studiji s ukljucenih gotovo 500 ispitanika ($to
je bio najveci raspolozivi skup podataka) nisu pokazali us-
pjesnim.”* Postojala je slaba mogucnost reproduciranja
mijerenja, a niti jedna od njih nije bila snazno povezana s
procjenom odgovora.

Jedini kriterij izbora koji se dosljedno smatra poveza-
nim s ishodom su ehokardiografske varijable. Uobicajeno
je zapazanje da je prosjecno trajanje QRS kompleksa u is-
trazivanjima gdje je promatrana ucestalost smrtnog ishoda
kod primjene CRT iznosilo oko 150 ms te u studijama gdje
je bila ucinjena analiza je utvrdeno da je bila veca korist
$to je Siri QRS. Analiza podskupine iz studije PROSPECT je
pokazala smanjenje simptoma uz CRT kod bolesnika s me-
hanickom disinkronijom i uskim QRS kompleksom™, a sli¢-
ni su rezultati objavljeni u manjim istraZivanjima iz pojedi-
na¢nih centara.”® Nema sumnje da je korist od terapije CRT
uvelike ogranicena na bolesnike sa LBBB,” i moguce je da
je korist ogranicena na one kojima imaju QRS >150 ms.”

| dok su male nerandomizirane studije objavile promje-
njivu dobrobit od primjene CRT kod bolesnika s fibrilaci-
jom atrija (AF), gotovo da nema takvih dokaza iz randomi-
ziranih istrazivanja.” Nekoliko istrazivanja koja su ukljuci-
la bolesnike s AF nisu dokazala dobrobit od primjene li-
jecenja CRT.” lako najnovije smjernice Europskog kardio-
loskog drustva ukazuju na to bi se CRT mogao razmotriti
kod bolesnika s AF,” razred preporuke je samo lla, razina
B ili C.

Sto bi ovo sve trebalo znaciti za klinicku praksu? CRT
bi se trebao definitivno razmotriti za sve bolesnike sa sis-
tolickom disfunkcijom lijeve klijetke i simptomatskim ZS
koji su u sinusnom ritmu i imaju LBBB. Terapija CRT bi se
mogla pokusati kod bolesnika s perzistentnm simptomima
uz AF (te LBBB), ali samo ako je frekvencija klijetki dobro
kontrolirana, radi sto veceg ucinka elektrostimulacije. Kod
takovih bolesnika obnova sinusnog ritma bolje moze po-
boljsati kvalitetu Zivota i funkciju lijeve klijetke* osigurava-
juci tako povoljniju reakciju na CRT.

Dalekoseznije pitanje je da li bi bolesnici sa indikaci-
jom bradikardije za standardni imali korist od biventriku-
larnog elektrostimulatora. Studija s manjim brojem ispita-
nika, koriste¢i ehokardiografske ishode, ukazala je da je
biventrikularna elektrostimulacija bila povezana s manjim
ostecenjem funkcije lijeve klijetke.®" Odgovor na pitanje je
li veca primjena biventrikularne elektrostimulacije indici-
rana morat ce pricekati rezultate studija s vec¢im brojem
takovih ispitanika.

Uc¢inak programirane vjezbe

Opterecenje vjezbama kao standardni dio zbrinjavanja
bolesnika sa kroni¢nim ZS se istrazuje nekoliko godina.”
Vjezbanjem se nesumnjivo smanjuju simptomi bolesnika
te nekoliko prediktora negativne prognoze.” Planiranje
studije koja bi za ishod imala prezivljenje smatra se teskim
ne samo zbog problema oko odabira nego i zbog potesko-
c¢a s unakrsnom provjerom lijecenja.

Studija HF-ACTION je randomizirala 2.331 ispitanika
na uobicajenu skrb ili program intenzivnog vjezbanja (36
polusatnih termina pod nadzorom tri puta tjedno, nakon
¢ega bi uslijedile kucne vjezbe umjerenog intenziteta pet
puta tjedno u trajanju 40 minuta).* lako primarni zajednic-
ki ishod (smrtnost svih uzroka i hospitalizacije) nije bio
drugaciji izmedu obje skupine tijekom prosjecnog razdob-
lja pracenja od 30 mjeseci, bilo je naznake da bi program
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SPECT study of nearly 500 patients being the largest avail-
able set of data. There was poor reproducibility of the
measures, none of which related strongly to the assessment
of response.

The only selection criteria consistently shown to be re-
lated to outcome are electrocardiographic. It is a common-
place observation that the mean QRS duration in the mor-
tality trials of CRT was around 150 ms and where it has
been analysed, the broader the QRS, the greater the bene-
fit. Subgroup analysis of PROSPECT showed some sympto-
matic benefit for CRT in patients with mechanical dyssyn-
chrony and a narrow QRS complex™ and similar findings
have been reported in small single-centre trials.” There is
no doubt, however, that the benefits of CRT are largely
confined to patients with LBBB,” and it may even be that
benefit is restricted to those with a QRS >150 ms.”

Similarly, while small non-randomised studies have re-
ported variable benefit of CRT for patients in atrial fibrilla-
tion (AF), there is almost no evidence to support the prac-
tice from randomised trials.”® The few trials that included
patients in AF showed no benefit with CRT.” Although the
European Society of Cardiology guideline updates suggest
that CRT might be considered in patients in AF,” the class
of recommendation was only Ila, level B or C.

What should all this mean in practice? CRT should cer-
tainly be considered for all patients with LV systolic dys-
function and symptomatic HF who are in sinus rhythm and
have LBBB. CRT might be tried for those patients with in-
tractable symptoms and AF (and LBBB), but only if the ven-
tricular rate is well controlled to maximise pacing. Better
still, restoration of sinus rhythm in such patients may im-
prove both quality of life and LV function® while ensuring
a more favourable response to CRT.

A more far-reaching question is whether patients with
a standard bradycardia pacing indication would benefit
from biventricular pacing. A small study using echocardio-
graphic end points suggested that biventricular pacing was
associated with less deterioration in LV function,® but
whether widespread use of biventricular pacing is indica-
ted will have to await the outcome of larger outcome stu-
dies.

Exercise training

The case for exercise training as a standard part of the
management of patients with chronic HF has been building
over several years.”” Training undoubtedly improves pa-
tients" symptoms and several of the predictors of an ad-
verse prognosis.” Mounting a properly powered survival
study has proved difficult, not least because of the prob-
lems of blinding and the difficulty of cross-overs.

The HF-ACTION study managed to recruit 2,331 pa-
tients randomised to usual care or an intensive training re-
gimen (36 supervised 30 min sessions three times a week,
followed by home exercise five times a week at moderate
intensity for 40 min).* Although the primary end point of
all-cause mortality and hospitalisation was no different be-
tween the two groups at a median follow-up of 30 months,
there was a signal that training might be beneficial as after
adjustment for baseline differences in predictors of outco-
me, training was associated with an 11% reduction in the
primary end point. More importantly, perhaps, training
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vjezbanjem mogao biti koristan poslije uskladivanja pocet-
nih razlika prediktora ishoda te je program vjezbanjem bio
povezan s 11% smanjenja primarnog ishoda. Sto je vazni-
je, mozda je programirano vjezbanje bilo povezano sa zna-
¢ajnim unaprjedenjem kvalitete Zivota sto se pojavilo u ra-
nom fazi tijekom intervencije i nastavilo tijekom studije.”

Jos uvijek je nejasno je li je vrsta opterecenja vazna:
vecina dokaza se odnosni na aerobne vjezbe. Noviji pre-
gledni ¢lanak o treningu jakosti je pokazao da je kvaliteta
studija losa i ucinci su bili neuvjerljivi za ishode kvalitete
Zivota.”

Tesko je ukljuciti program vjezbanja u standardno zbri-
njavanje ZS.” Suradljivost pacijenta ce uvijek biti izazov
— cak i u studiji HF-ACTION nakon godinu dana surad-
ljivost pacijenata je iznosila samo oko 80%. lako je vjez-
banje kod kuce sigurno,” pocetno nadziranje moze biti od
pomocdi za bolesnike i njihove njegovatelje te su implikaci-
je za izvor zdravstvenih sredstava od velike vaznosti. Je li
program treninga moguc za mnoge bolesnike koji su stari-
ji, krhki i s vise kormobiditeta premet je rasprave. U sva-
kom slucaju bolesnike treba uvjeriti da je vjezba sigurna i
da ce dovesti do smanjenja simptoma.

Revaskularizacija

Najcesci uzrok ZS je ishemijska bolest srca. Nema uv-
jerljivih podataka da je lijecenja usmjereno na ishemiju
primjerice statinima,” korisno, usprkos intuitivnom osjeca-
ju da bi lijecenje ishemije trebalo biti u¢inkovito. Je li reva-
skularizacija bolesnika sa ZS no bez angine mogla biti od
koristi predstavlja jedno od izazovnijih pitanja. Opserva-
cijske studije ukazuju da bi se revaskularizacijom mogla
poboljsati prognoza, posebice kod onih s dokazivom vija-
bilnosti na funkcijskom testiranju,* ali sada postoje dvije
randomizirane studije u kojima se ovaj problem izravno is-
pituje.

U studiji HEART,* bolesnici sa ZS te viabilnim, ali dis-
funkcionalnim, miokardom bili su randomizirani u dvije
strategije: konzervativno zbrinjavanje ili angiografija uz
razmatranje revaskularizacije. Nije bilo razlike u prezivlje-
nju izmedu obje skupine tijekom razdoblju od 59 mjeseci.
lako je proces ukljuc¢enja u studiju tekao sporo i ukljuc¢eno
je samo 138 od planiranih 800 pacijenata, nije bilo poka-
zatelja koji bi ukazivao na dobrobit.

U studiju STICH” bilo je ukljuceno 1.212 bolesnika sa
istisnom frakcijom <35% koji su se smatrali prikladnima za
implantaciju aortokoronarnog premostenja (CABG). Bole-
snici su bili randomizirani na lijecenje primjenom CABG
ili farmakoloski. Tijekom prosje¢nog razdoblja pracenja od
56 mjeseci, nije bilo razlike u primarnom ishodu (smrtno-
sti od svih uzroka) izmedu obje skupine. Zajednicki ishod
(svi uzroci smrtnosti i kardiovaskularna hospitalizacija) bi-
la je smanjena u skupini CABG, ali analiza je iskljucila ho-
spitalizaciju zbog operativnog zahvata koja nije zanemariv
dogadaj: 60 hospitalizacija sprijecenih primjenom CABG
je zahtjevalo 555 hospitalizacija radi lijecenja primjenom
CABG.”" Bilo je vise smrtnosti u CABG skupini u razdoblju
od vise od dvije godine nakon randomizacije, naglasava-
juci da ovaj postupak nije benigna intervencija.

Zajedno studije HEART i STICH pokazuju da postoji
grani¢na dobrobit za revaskularizaciju kod bolesnika sa ZS
uz ishemijsku bolest srca. Kako bi rezultati bili povezani s
klinickom praksom nije jasno: u studiji STICH, prosjecna
dob bolesnika je bila oko 60 godina, sr¢ana frekvencija u
mirovanju je bilo >70/min (sugerirajuci vjerojatno neadek-

was associated with a marked improvement in quality of li-
fe, which appeared early during the intervention and con-
tinued throughout the course of the study.”

It is still unclear whether the type of training stimulus is
important: most evidence relates to aerobic training. A re-
cent systematic review of trials of resistance training found
that the quality of the studies has been poor and effects
were inconclusive for quality-of-life outcomes.*

Incorporating exercise training into standard HF man-
agement is difficult.”” Compliance will always be a chal-
lenge-even in HF-ACTION, and after a year, patients’ com-
pliance with exercise was only about 80%. Although home
exercise is safe,* initial supervision may be helpful for both
patients and their carers and the resource implications are
substantial. Whether a training programme is possible for
many patients, who may be elderly, frail and have multiple
comorbidities, is debatable. Nevertheless, patients can be
reassured that exercise is safe and will improve their symp-
toms.

Revascularisation

The commonest cause of HF is underlying ischaemic
heart disease. However, there is no good evidence that
treatments directed at ischaemia with, for example, sta-
tins,*” are beneficial, despite the intuitive feeling that trea-
ting ischaemia should be effective. One of the more chal-
lenging questions has been whether revascularisation for
patients with HF and no angina might be beneficial. Ob-
servational studies suggest that revascularisation might in-
deed improve prognosis, particularly in those with demon-
strable viability on functional testing,*® but we now have
two randomised trials that examine the problem directly.

In HEART,” patients with HF and viable but dysfunc-
tional myocardium were randomised to two strategies of
care: conservative management or angiography with a
view to revascularisation. There was no difference in sur-
vival between the two groups at 59 months. Although the
trial recruited slowly and only 138 of the planned 800 pa-
tients were enrolled, there was no signal suggesting bene-
fit.

STICH” included 1,212 patients with an ejection frac-
tion =35% who were considered suitable for coronary ar-
tery bypass grafting (CABG). The patients were randomised
to CABG or continued medical treatment. Over a median
follow-up of 56 months, there was no difference in all-
cause mortality, the primary end point, between the treat-
ment groups. The combined end point of all-cause mortal-
ity and cardiovascular hospitalisation was reduced in the
CABG group, but the analysis excludes hospitalisation for
the original operation, which is scarcely a negligible event:
the 60 hospitalisations prevented by CABG required 555
hospitalisations for the CABG procedure itself.”" There
were more deaths in the CABG group for more than 2 years
after randomisation, emphasising that this is not a benign
intervention.

Together, HEART and STICH show that there is, at most,
a marginal benefit for revascularisation in patients with HF
and underlying ischaemic heart disease. How the results
relate to clinical practice is not clear: in STICH, the average
age of patients was around 60, resting heart rate was >70
(suggesting, perhaps, inadequate § blockade) and fewer
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vatnu beta-blokadu) te manje od 10% je imalo kroni¢nu
bubreznu insuficijenciju (vrijednost kreatinina nije navede-
na u ¢lanku). Usprkos ogromnom naporu utrosenom da bi
se odgovorilo na pitanje, jos uvijek nije jasno je li revasku-
larizacija od koristi za bolesnike sa ZS.

Akutno zatajivanje srca

Nakon mnogo godina klinickih istrazivanja kod bole-
snika sa kroni¢nim ZS, ponovno se javlja interes za prob-
lem akutnog ZS — djelomicno i zbog dostupnosti novih li-
jekova za moguce lijecenje.

Jedan od najcesce koristenih novih lijekova za akutno
ZS je nesiritid, licenciran za primjenu u SAD, uglavnom
kao rezultat istrazivanja koja su ukazala na odredena he-
modinamska poboljsanja.” Sa europskog stajalista uvijek
je izgledalo pomalo ¢udno da se nesiritid Siroko primjenji-
vao, no da Europska agencija za lijekove nije dopustala
njegovu primjenu u EU. Istrazivanje koje je ukljucilo 7.000
bolesnika usporedujuci nesiritid s placebom uz standardno
lijecenje je sada dovrseno.” Nije pronadena statisticki zna-
¢ajna razlika u prisutnosti simptoma izmedu ove dvije sku-
pine, kao niti u ponovnoj hospitalizaciji ili u smrtnom is-
hodu u razdoblju pracenja od 30 dana.

Drugo sredstvo za mogucu primjenu kod bolesnika sa
akutnim ZS je rolofilin, antagonist adenozina. Rolofilin bi
mogao pomoci u prevenciji smanjenja bubrezne funkcije
tijekom lijecenja diureticima prekidajuci glomerulotubu-
larne reakcije. No, u studiji koja je ukljucila 2.000 bolesni-
ka, rolofilin nije imao nikakvog ucinka na primarni ishod
(slozeni rezultat “uspjeha lijecenja”), bubreznu funkciju ili
smrtnost.”*”*

Sveukupno, istrazivanja rolofina i nesiritida naglasava-
ju vaznost odgovarajuce primjene klinickih istrazivanja ra-
di poboljsanja lijecenja. Oslanjanje na istrazivanja s rela-
tivno malim brojem ispitanika s neodgovarajucim ishodi-
ma su dovela do debakla nesiritida, dok je istrazivanje ro-
lofina uslijedilo nakon odredenog niza ranih manjih studi-
ja koje su dale informacije o dizajnu prikladnih studija.

Pravilno doziranje diuretika kod bolesnika zaprimlje-
nih radi zadrzavanja tekucine je cesto bilo predmetom
kontroverzi. Studija DOSE™ je bila dizajnirana da bi pru-
Zila odgovor na ovaj aspekta zbrinjavanja akutnog ZS. Bilo
je randomizirano 380 ispitanika s retencijom tekucine
zbog 7S na lijecenje furosemidom bilo kao bolus dozu
svakih 12 sati ili kao kontinuiranu infuziju: obje strategije
su primjenjene kao niska ili visoka doza lijeka. Postojala su
dva su-primarna ishoda: procjena globalnih simptoma na-
kon 72 sata od strane pacijenta i promjena vrijednosti krea-
tinina od pocetnih vrijednosti do nakon 72 sata. Nije bilo
znacajne razlike izmedu primjene bolusa i infuzije, ali je
uoceno nesto vece (no statisticki neznacajano) poboljsanje
simptoma kod skupine se visokom nasuprot skupine s ni-
skom dozom. Skupine koje su lijecene visokom dozom su
imale znacajno vecu diurezu.

Tesko je izravno usporedivati praksu u SAD i Europi.
Tipicno su bolesnici sa akutnim ZS u bolnici oko pet dana
u SAD, no 11 dana u Europi i bilo kakav gubitak na tezini
tijekom hospitalizacije (zbog gubitka tekucine) je puno
manji, sto znaci da se bolesnici u SAD hospitaliziraju s pu-
no manje preopterecenja tekucinom, nego u Europi. Posto-
je li razlike izmedu primjene furosemida u bolusu ili kon-

than 10% had ‘chronic renal insufficiency’ (creatinine is
not reported in the paper). Despite the enormous effort ex-
pended to answer the question, it is still not clear whether
revascularisation is helpful for patients with HF.

Acute HF

After many years of clinical trials in patients with chro-
nic HF, there has been renewed interest in the problem of
acute HF-in part, driven by the availability of new drugs as
potential treatments.

One of the most widely used new treatments for acute
HF has been nesiritide, licensed for use in the USA, large-
ly as a results of trials showing some improvement in
haemodynamics.”” It has always seemed a little strange
from a European perspective that nesiritide has been so
widely used and the European Medicines Agency did not
allow its use in the EU. A 7,000 patient trial comparing ne-
siritide with placebo in addition to standard treatment has
now been completed.” No statistically significant differ-
ence in symptoms scores was found between the two
groups, or in rehospitalisation or death at 30 days.

Another agent for possible use in patents with acute HF
is rolofylline, an adenosine antagonist. Rolofylline might
help to prevent decline in renal function with diuretic treat-
ment by interrupting glomerulotubular feedback. How-
ever, in a 2,000 patient study, rolofylline had no effect on
the primary end point (a composite ‘treatment success’
score), renal function or mortality.””

Taken together, the trials of rolofylline and nesiritide
highlight the importance of using clinical trials appropria-
tely to drive the evolution of treatment. Reliance on rela-
tively small trials with inappropriate end points led to the
nesiritide deb,cle, whereas investigation of rolofylline fol-
lowed an appropriate sequence with early small-scale stu-
dies informing the design of a properly powered endpoint
study.

The correct diuretic dosing regimen for patients admit-
ted with fluid retention has often been a controversial
question and the DOSE trial® was designed to help guide
this aspect of acute HF management. Three hundred and
eight patients with fluid retention due to HF were rando-
mised to receive furosemide either as a bolus every 12 h or
by continuous infusion: both were given as either low or
high dose. There were two co-primary end points: patients’
global symptom assessment over 72 h and change in crea-
tinine level from baseline to 72 h.

No significant difference was found between bolus and
infusion regimens, but a small (and statistically non-signi-
ficant) greater improvement in symptoms in the high-dose
versus low-dose groups was seen. The high-dose groups
had a substantially greater diuresis.

It can be difficult directly to compare practice in the
USA with Europe. Typically, patients with acute HF are in
hospital for around 5 days in the USA, but 11 days in Eu-
rope and any acute weight loss during admission (presum-
ably reflecting fluid loss) is very much smaller, implying
that patients are admitted in the USA with very much less
fluid overload than in Europe. Whether there are differen-
ces between furosemide given by bolus or continuous in-
fusion over a longer time scale cannot be addressed by
DOSE, but the message that high doses of furosemide (de-
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tinuiranom infuzijom tijekom duzeg vremenskog razdoblja fined here as 2.5 times the patient’s usual oral dose) cause
nije se razrjesilo studijom DOSE, ali je jasna poruka da vi- a greater diuresis is clear.

soke doze furosemida (definirane ovdje kao 2.5 vece od

uobicajene oralne doze bolesnika) uzrokuju vecu diurezu. Received: 13" Sep 2011
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