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SAÆETAK: PoËetni entuzijazam o moguÊem terapijskom
uËinku statina u bolesnika sa zatajivanjem srca (ZS) temeljio
se na dobro poznatim antiaterogenim i plejotropnim uËinci-
ma statina. Nakon neutralnih rezultata CORONA studije, ve-
liku pozornost privukli su nedavno priopÊeni rezultati GISSI-
HF istraæivanja. Bolesnici sa simptomatskim ZS (NYHA II-IV)
razliËite etiologije, lijeËeni su prosjeËno tijekom 3,9 godina
rosuvastatinom u dozi od 10 mg na dan (n = 2.285) ili place-
bom (n = 2.289), povrh standardne terapije, neovisno o istis-
noj frakciji lijeve klijetke i bez jasne indikacije za primjenu
statina. UnatoË oËekivanjima, nije bilo znaËajne razlike u
pobolu i smrtnosti. Druga hipoteza GISSI-HF studije bila je da
omega-3-masne kiseline mogu smanjiti pobol i smrtnost u bo-
lesnika sa simptomatskim ZS (NYHA II-IV), neovisno o etiolo-
giji i istisnoj frakciji lijeve klijetke. Stoga je 6.975 bolesnika
randomizirano na jedan gram etilnih estera omega-3 masnih
kiselina ili placebo, uz standardnu terapiju. Nakon prosjeËno
3,9 godina lijeËenja, omega-3-masne kiseline znaËajno su
smanjile oba primarna ishoda, ukupnu smrtnost za 9% (p =
0,041) i ukupnu smrtnost ili hospitalizacije zbog kardiovasku-
larnih razloga za 8% (p = 0,009). Omega-3-masnim kiselina-
ma trebalo je lijeËiti 56 bolesnika da se sprijeËi jedan smrtni
ishod i 44 bolesnika da se izbjegne jedna smrt ili hospitaliza-

ABSTRACT: The initial entusiasm about a possible thera-
peutic effect of statins in patients with heart failure (HF) was
based on well known antiatherogenic and pleiotropic effects
of statins. After having obtained neutral results of the CORO-
NA trial, a great interest was shown for the recently published
results of the GISSI-HF trial. Patients with symptomatic HF
(NYHA II-IV) of different etiology were treated during a medi-
an of 3.9 years with rosuvastatin 10 mg per day (n = 2285) or
placebo (n = 2289), added to standard therapy, irrespective of
LVEF and without clear indication for statin treatment. De-
spite expectations, there was no difference in morbidity and
mortality. The second hypothesis of the GISSI-HF trial was
that n-3 fatty acids can reduce morbidity and mortality in pa-
tients with symptomatic HF (NYHA II-IV), irrespective of eti-
ology and LVEF. Therefore, 6975 patients were randomised
to 1 gram of n-3 fatty acids  ethyl esters or placebo, added to
standard treatment. After the median follow-up of 3.9 years,
n-3 fatty acids reduced significantly both primary endpoints,
all-cause mortality by 9% (P = 0.041), and all-cause mortali-
ty or hospitalisations for cardiovascular reasons by 8% (P =
0.009). 56 patients needed to be treated to prevent one death
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KroniËno zatajivanje srca (KZS) Ëesto je stanje, praÊe-
no znaËajnim pobolom i smrtnoπÊu. UnatoË dokaza-
no uËinkovitoj terapiji, koja podrazumijeva primjenu

neurohormonskih antagonista, ACE inhibitora i beta adre-
nergiËkih blokatora, a u posebnim indikacijama i antago-
nista aldosterona, implantabilnih kardioverter defibrilatora
i ureaja za resinkronizaciju klijetki, broj smrti uzrokova-
nih zatajivanjem srca raste. Stoga u suvremenoj kardiologi-
ji postoji velika potreba i interes za novim moguÊnostima
lijeËenja1.

NajËeπÊi uzrok KZS je koronarna bolest srca (KBS). Iako
je hiperkolesterolemija vodeÊi Ëimbenik rizika za koronar-
nu aterosklerozu, bolesnici sa uznapredovalim zatajiva-
njem srca (ZS) imaju nizak kolesterol, πto je paradoksalno
povezano s loπijom prognozom2. Statini dokazano smanju-
ju pobol i smrtnost u koronarnih bolesnika, no takva istra-
æivanja do sada su uglavnom iskljuËivala bolesnike sa ZS.
U viπe eksperimentalnih i nekoliko manjih prospektivnih
kliniËkih istraæivanja statini su imali povoljan uËinak na
ventrikularnu funkciju, funkcionalno stanje bolesnika sa
ZS i kliniËke ishode3. Entuzijazam o moguÊem terapijskom
uËinku statina u bolesnika sa ZS temeljio se na brojnim,
dobro poznatim antiaterogenim i plejotropnim uËincima
statina. Nedostajale su, meutim, velike randomizirane
studije.

Rezultati prvog takvog istraæivanja, CORONA studije
(Controlled Rosuvastatin Multinational Trial in Heart Fai-
lure), objavljeni su proπle godine4. U 5.011 bolesnika sa
simptomatskim ZS (NYHA II-IV) uslijed sistoliËke disfunk-
cije lijeve klijetke (LK) ishemijske etiologije, randomizira-
nih na rosuvastatin 10 mg na dan ili placebo, lijeËenih pro-
sjeËno tijekom 33 mjeseca, nije bilo razlike u primarnom
kombiniranom ishodu, ukupnoj smrtnosti, kardiovasku-
larnoj smrtnosti ili nefatalnim koronarnim dogaajima. Po-
stignuto je statistiËki znaËajno, no malo smanjenje hospi-
talizacija zbog kardiovaskularnih razloga, a u post hoc
analizi i nefatalnih ishemijskih dogaaja.

Nakon neutralnih rezultata CORONA studije, veliku
pozornost privukli su nedavno priopÊeni rezultati GISSI-
HF istraæivanja5. Radilo se randomiziranoj, dvostruko slije-
poj, placebom kontroliranoj multicentriËnoj studiji, prove-
denoj u 357 talijanskih centara. Bolesnici sa simptomat-
skim KZS (NYHA II-IV) razliËite etiologije (ishemijske i
neishemijske), lijeËeni su prosjeËno tijekom 3,9 godina ro-
suvastatinom u dozi od 10 mg na dan (n = 2.285) ili place-
bom (n = 2.289), povrh optimalne standardne terapije,
neovisno o istisnoj frakciji LK i bez jasne indikacije za pri-
mjenu statina. UnatoË oËekivanjima, nije bilo znaËajne ra-
zlike u primarnim ishodima, ukupnoj smrtnosti i ukupnoj
smrtnosti ili hospitalizacijama zbog kardiovaskularnih ra-
zloga. Takoer nije bilo razlike ni u sekundarnim ishodi-
ma, hospitalizacijama zbog bilo kojeg razloga, zbog kar-
diovaskularnih razloga ili zbog ZS.

Chronic heart failure (CHF) is a common condition,
followed by substantial morbidity and mortality. Al-
though treated with apparently effective therapy, con-

sisting of neurohormonal antagonists, ACE inhibitors and
beta adrenergic blockers, with addition of aldosterone an-
tagonists, implantable cardioverter defibrillators and car-
diac resynchronisation devices in specific cases, the num-
ber of deaths caused by heart failure (HF) is still increasing.
Therefore, there is a great requirement and interest in con-
temporary cardiology regarding new methods and treat-
ment possibilities1.

The major cause of CHF is a coronary heart disease
(CHD). Although hypercholesterolemia is the major risk
factor for coronary atherosclerosis, patients with advanced
HF have low cholesterol, paradoxically connected with
pure prognosis2. It was clearly demonstrated that statins re-
duce morbidity and mortality in patients with CHD, but to
date, all such trials generally excluded patients with HF. In
several experimental studies and a few smaller prospective
clinical trials, statins had favourable effect on ventricular
function, functional state of heart failure patients and their
clinical outcomes3. The initial entusiasm about a possible
therapeutic effect of statins in patients with HF was based
on multiple well known favourable antiatherogenic and
pleiotropic effects of statins. However, no large randomi-
sed clinical trials with statins in HF have been conducted
so far.

The results of the first such study, the CORONA trial
(Controlled Rosuvastatin Multinational Trial in Heart Fail-
ure), were published last year4. In 5011 patients with symp-
tomatic HF (NYHA II-IV) due to systolic left ventricular dys-
function of ischaemic etiology, randomised to rosuvastatin
10 mg daily or placebo, and followed over a median peri-
od of 33 months, there was no difference in primary com-
posite endpoint, all-cause mortality, cardiovascular morta-
lity or non-fatal coronary events. Treatment with rosuva-
statin resulted in statistically significant, but in a small re-
duction in hospitalisations for cardiovascular reasons, and
in post-hoc analysis, in non-fatal ischaemic events.

After having obtained neutral results of the CORONA
trial, a great interest was shown for the recently published
results of the GISSI-HF trial5. The investigation was desig-
ned as randomised, double-blind, placebo-controlled,
multicenter study, conducted in 357 Italian centers. Pa-
tients with symptomatic CHF (NYHA II-IV) of different eti-
ology (ischaemic and non-ischaemic) were treated during
a median time of 3.9 years with rosuvastatin 10 mg per day
(n = 2285) or placebo (n = 2289), added to optimal stan-
dard therapy, irrespective of left ventricular ejection frac-
tion  (LVEF) and without a clear indication for statin treat-
ment. Despite expectations, there was no difference in pri-
mary endpoints, all-cause mortality and all-cause mortali-
ty or hospitalisations for cardiovascular reasons. No diffe-
rence was also found in secondary endpoints, hospitalisa-
tions for any cause, cardiovascular cause, or HF.

Although statin treatment in the CORONA and GISSI-
HF trial reduced LDL-cholesterol and CRP, and was good

cija zbog kardiovaskularnih razloga. Iako je povoljan terapi-
jski uËinak omega-3-masnih kiselina u GISSI-HF istraæivanju
bio manji od oËekivanog, bio je znaËajan i postignut povrh
optimalne standardne terapije, uz visoku sigurnost,
podnoπljivost, jednostavnost i povoljnu cijenu lijeËenja. Sto-
ga etilni esteri omega-3-masnih kiselina trebaju biti dio tera-
pije koja smanjuje smrtnost u bolesnika s kroniËnim ZS.

KLJU»NE RIJE»I: zatajivanje srca, statini, omega-3 ma-
sne kiseline

or 44 patients to avoid one death or admission to hospital for
cardiovascular reasons. Although therapeutic effect was low-
er than expected, it was significant and achieved beyond op-
timal standard therapy. The treatment was safe, well tolerat-
ed, simple and cheap. Therefore, n-3 fatty acids ethyl esters
should be a part of the treatment for mortality reduction in HF
patients.
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Iako je lijeËenje statinom u CORONA i GISSI-HF studi-
ji smanjilo LDL kolesterol i CRP, uz dobru podnoπljivost i
sigurnost, postavlja se pitanje zaπto unatoË povoljnim hi-
polipemiËkim i plejotropnim uËincima statina, nije bilo kli-
niËke koristi, odnosno povoljnog utjecaja na preæivljenje
bolesnika? MoguÊa objaπnjenja su niska uËestalost atero-
trombotiËkih dogaaja u ovih bolesnika u usporedbi s ko-
ronarnim bolesnicima bez ZS, nedovoljan uËinak na pato-
fizioloπke mehanizme smrti te moguÊa protektivna uloga
lipoproteina u smislu neutralizacije endotoksina, koji zbog
poveÊane permeabilnosti crijevne sluznice ulaze u cirku-
laciju1.

Nekoliko ranijih eksperimentalnih i epidemioloπkih is-
traæivanja pokazalo je povoljne uËinke omega-3 masnih
kiselina (n-3FA, prema engl. n-3 fatty acids) na aterotrom-
botsku kardiovaskularnu bolest i pojavu aritmija. U studi-
jama primarne i sekundarne prevencije KBS  n-3FA smanji-
le su uËestalost nefatalnih i fatalnih kardiovaskularnih do-
gaaja za 10-20%6. Stoga je druga hipoteza GISSI-HF stu-
dije bila da n-3FA mogu smanjiti pobol i smrtnost u boles-
nika sa simptomatskim KZS (NYHA II-IV), neovisno o eti-
ologiji i istisnoj frakciji LK7. Ukupno 6.975 bolesnika ran-
domizirano je na jedan gram n-3FA (850-882 mg eikosa-
pentaenske i dokosaheksaenske kiseline u obliku etilnih
estera i omjeru 1:1,2 - Omacor®) ili placebo, uz ostalu op-
timalnu standardnu terapiju. Nakon prosjeËno 3,9 godina
lijeËenja, n-3FA znaËajno su smanjile oba primarna isho-
da, ukupnu smrtnost za 9% (p = 0,041) i ukupnu smrtnost
ili hospitalizacije zbog kardiovaskularnih razloga za 8% (p
= 0,009). Tijekom navedenog razdoblja n-3FA trebalo je li-
jeËiti 56 bolesnika da se sprijeËi jedan smrtni ishod i 44
bolesnika da se izbjegne jedna smrt ili hospitalizacija zbog
kardiovaskularnih razloga8.

Ovo je veÊ drugo veliko randomizirano kliniËko istraæi-
vanje s povoljnim terapijskim uËinkom etilnih estera n-3FA
u kardiovaskularnih bolesnika. U poznatoj GISSI Preven-
zione studiji6 etilni esteri n-3FA su u postinfarktnih boles-
nika, uz svu ostalu standardnu terapiju, znaËajno smanjili
kardiovaskularnu smrtnost, nefatalni infarkt i nefatalni
moædani udar za 20% (p = 0,006). Ukupna smrtnost sma-
njena je za 21% (p = 0,006), a iznenadna smrt za Ëak 44%
(p = 0,0006). Iako je povoljan terapijski uËinak n-3FA u
GISSI-HF istraæivanju bio manji od oËekivanog, bio je
znaËajan i postignut povrh optimalne standardne terapije,
uz visoku sigurnost, podnoπljivost, jednostavnost i povolj-
nu cijenu ovakvog lijeËenja. Stoga n-3FA  trebaju biti uvr-
πtene u terapijske intervencije koje smanjuju smrtnost bo-
lesnika s KZS (tablica 1)1. Obzirom na veliki broj bezre-
ceptnih pripravaka n-3FA, treba naglasiti da je povoljan
terapijski uËinak u postinfarktnih bolesnika i bolesnika s
kroniËnim sistoliËkim ZS, dokazan samo za lijek s visoko
proËiπÊenim etilnim esterima n-3FA (Omacor®), u skladu s
medicinom temeljenom na dokazima.

tolerated and safe, we wonder why favourable hypoli-
pemic and pleiotropic effects of statin resultet in no clini-
cal benefit and patients’ better survival? The possible ex-
planations are that HF patients usually have lower rate of
atherothrombotic events in comparison to coronary pa-
tients without HF, insufficient efficacy on pathophysiolog-
ical mechanisms of death and possible protective role of
lipoproteins in neutralisation of endotoxins, entering the
circulation due to increased permeability of enteral mu-
cosa1.     

Several previous experimental and epidemiological
studies have shown favourable effects of n-3 polyunsatu-
rated fatty acids (n-3FA) on atherothrombotic cardiovascu-
lar disease and arrhythmia occurrence. In primary and sec-
ondary prevention trials in patients with CHD, n-3FA re-
duced the incidence of non-fatal and fatal cardiovascular
events by 10-20%6. Therefore, the second hypothesis test-
ed in GISSI-HF trial was that n-3FA can reduce morbidity
and mortality in patients with symptomatic CHF (NYHA II-
IV), irrespective of etiology and LVEF7. The total 6975 pa-
tients were randomised to 1 gram of n-3FA (850-882 mg
eicosapentaenoic acid and docosahexaenoic acid as ethyl
esters in the ratio of 1:1.2 - Omacor®) or placebo, added to
all optimal standard treatment. After the median follow-up
of 3.9 years, n-3FA reduced significantly the both primary
endpoints: all-cause mortality by 9% (P = 0.041), and all-
cause mortality or hospitalisations for cardiovascular rea-
sons by 8% (P = 0.009). During the mentioned follow-up
period, 56 patients needed to be treated with n-3FA to pre-
vent one death or 44 patients to avoid one deadly event or
admission to hospital for cardiovascular reasons8.

This is already the second large randomised clinical tri-
al showing the favourable therapeutic effect of n-3FA ethyl
esters in cardiovascular patients. In previous well known
GISSI Prevenzione Trial6, n-3FA ethyl esters were given to
postinfarction patients besides all standard treatment,
significantly reducing cardiovascular mortality, non-fatal
myocardial infarction and non-fatal stroke by 20% (P =
0.006). All-cause mortality was reduced by 21% (P =
0.006), and sudden death even by 44% (P = 0.0006). Al-
though therapeutic effect of n-3FA in the GISSI-HF trial was
lower than expected, it was significant and achieved be-
sides all optimal standard therapy. Treatment with n-3FA
was safe, well tolerated, simple and cheap. Therefore, n-
3FA ethyl esters should be included in the treatment op-
tions which reduce mortality in CHF patients (table 1)1.
Considering a great number of n-3FA preparations without
prescription existing on the market, it must be emphasized
that the favourable therapeutic effect in postinfarction pa-
tients and those with chronic systolic HF was demonstrat-
ed only for the drug containing highly purified n-3FA ethyl
esters (Omacor®), according to evidence-based medicine.
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TTaabbllee  11..  Effective therapies for 

mortality reduction in chronic systolic
heart failure.

Treatment modalities Reduction in all-cause mortality

ACE inhibitors or angiotensin receptor blockers 17 — 25 %
Beta blockers 34 — 35 %
Aldosterone antagonists* 15 — 30 %
Implantable cardioverter defibrillator* 23 %
Cardiac resynchronisation* 36 %
n-3 polyunsaturated fatty acids (ethyl esters) 9 %

*In patients with specific indications
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