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Blokatori beta-adrenergiËkih receptora (beta-blokatori)
su skupina kardiovaskularnih lijekova s povoljnim te-
rapijskim uËincima kroz cijeli kardiovaskularni konti-

nuum: u arterijskoj hipertenziji (AH), akutnim i kroniËnim
oblicima koronarne bolesti srca (KBS), postinfarktnoj profi-
laksi (prevenciji reinfarkta i iznenadne srËane smrti), srËa-
nim aritmijama i sindromu kroniËnog zatajivanja srca
(KZS)1-4. U odnosu na neselektivne beta-blokatore, kardio-
selektivni beta-1 blokatori imaju prednost u bolesnika u
kojih æelimo izbjeÊi blokadu beta-2 receptora u bronhima
i perifernim krvnim æilama, u bolesnika s bronhoopstruk-
tivnom i/ili perifernom arterijskom bolesti. Selektivnim dje-
lovanjem pokuπava se izbjeÊi i negativan utjecaj na ho-
meostazu glukoze te erektilnu funkciju. Od beta-1 kardio-
selektivnih beta-blokatora u Hrvatskoj su prisutni atenolol,
bisoprolol, nebivolol i metoprolol.

Metoprolol je u svijetu dugo i dobro poznat te πiroko
primjenjivan i provjeren kardioselektivni beta-blokator.
Ranije je niz godina u Hrvatskoj bio prisutan u konvencio-
nalnom, brzo oslobaajuÊem obliku te se morao uzimati u
dvije do tri pojedinaËne doze. Danas je dostupan u obliku
s produljenim oslobaanjem, s moguÊnoπÊu propisivanja

Beta-adrenergic receptor antagonists (beta-blockers)
are the group of cardiovascular drugs with favorable
therapeutic effects across the whole cardiovascular

continuum: in  hypertension, acute and chronic types of
coronary heart disease (CHD), postinfarction prophylaxis
(prevention of re-infarction and sudden cardiac death),
heart arrhythmia and chronic heart failure syndrome
(CHF)1-4. Compared to non-selective beta-blockers, cardio-
selective beta-1 blockers have an advantage in patients in
whom we wish to avoid beta-2 receptor blockade in the
bronchi and peripheral blood vessels, in patients with
bronchoobstructive and/or peripheral arterial disease. A
negative impact on blood glucose homeostasis and erectile
function is to be avoided by selective application. Out of
beta-1 cardio-selective beta blockers, atenolol, bisoprolol,
nebivolol and metoprolol are present in Croatia.

Metoprolol has been internationally known as widely
used and studied cardioselective beta-blocker for many
years. Some time ago, it was in Croatia long present as a
conventional, quick-release form and had to be taken in
two to three individual doses. Today it is accessible in the
sustained-release form with a possibility of prescribing it
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SAÆETAK: Blokatori beta-adrenergiËkih receptora ostvaru-
ju povoljne uËinke kroz Ëitav kardiovaskularni kontinuum. U
odnosu na neselektivne beta-blokatore, kardioselektivni beta-
1 blokatori imaju prednost u bolesnika u kojih æelimo izbjeÊi
blokadu beta-2 receptora u bronhima i perifernim krvnim æi-
lama, u bolesnika s bronhoopstruktivnom i/ili perifernom ar-
terijskom bolesti. Selektivnim djelovanjem pokuπava se izbjeÊi
i negativan utjecaj na homeostazu glukoze te erektilnu funkci-
ju. Metoprolol je u svijetu dugo i dobro poznat te πiroko pri-
mjenjivan i provjeren kardioselektivni beta-blokator. Brojnim
kliniËkim istraæivanjima jasno je dokazan terapijski uËinak
metoprolola u arterijskoj hipertenziji, akutnim i kroniËnim ob-
licima koronarne bolesti srca, postinfarktnoj profilaksi, srËa-
nim aritmijama i sindromu kroniËnog zatajivanja srca. U svim
ispitivanjima metoprolol je imao dobru podnoπljivost i sigur-
nost. Uz ispravno doziranje i voenje bolesnika, nuspojave su
rijetke, blage i reverzibilne. Danas je metoprolol sukcinat i u
Hrvatskoj dostupan u obliku s produljenom apsorpcijom i pos-
tupnim plazmatskim klirensom, s moguÊnoπÊu doziranja jed-
nom na dan koje osigurava stabilnu koncentraciju lijeka u
plazmi i djelovanje tijekom 24 sata. Time se postiæe sigurniji
uËinak i bolja suradljivost bolesnika neophodna za uspjeh li-
jeËenja. 

KLJU»NE RIJE»I: kardiovaskularne bolesti, beta-adrener-
giËki blokatori, metoprolol sukcinat.

SUMMARY: Beta-adrenergetic receptor antagonists cause
positive effects across the whole cardiovascular continuum.
Compared to non-selective beta-blockers, cardioselective be-
ta-1 blockers have an advantage in patients in whom we wish
to avoid beta-2 receptor blockade in the bronchi and periph-
eral blood vessels, in patients with bronchoobstructive and/or
peripheral arterial disease. A negative impact on blood glu-
cose homeostasis and erectile function is to be avoided by se-
lective application. Metoprolol has been internationally
known as widely applied and checked cardioselective beta-
blocker for a long time. A series of clinical studies have clear-
ly proved the therapeutic effect of metoprolol in the hyperten-
sion, acute and chronic types of coronary heart disease, post-
infarction prophylaxis, heart arrhythmia and chronic heart fail-
ure syndrome. In all researches, metoprolol has showed good
tolerance and safety. If taking proper doses and managing pa-
tients properly, the side-effects are rare and reversible. Today,
metoprolol succinate is available in Croatia in the form with
sustained absorption and gradual plasma clearance with a
possibility of a one-day dosage which ensures stable concen-
tration of the drug in the plasma and effects during a period of
24 hours. This is how a safer effect and better cooperation of
a patient required for the success of the treatment is achieved. 

KEYWORDS: cardiovascular diseases, beta-blockers,
metoprolol succinate.
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jedanput na dan. Ovakav oblik metoprolol sukcinata osi-
gurava stabilnu koncentraciju lijeka u plazmi i trajanje
uËinka tijekom 24 sata, πto omoguÊava bolju suradljivost
bolesnika, neophodnu za uspjeh lijeËenja. Brojna kliniËka
istraæivanja jasno su dokazala povoljno terapijsko djelova-
nje metoprolola kroz Ëitav kardiovaskularni kontinuum.

Metoprolol u arterijskoj hipertenziji

UËinkovitost metoprolola analizirana je u nizu kliniË-
kih ispitivanja u bolesnika s blagom do umjerenom AH5.
Neka od tih istraæivanja bila su placebom kontrolirana6, u
drugima je usporeivan uËinak pripravka metoprolola s
produljenim oslobaanjem u odnosu na standardni pripra-
vak7-9, a u nekima je usporeivan antihipertenzivni uËinak
metoprolola u odnosu na druge beta-blokatore, najËeπÊe
atenolol10-14. Duljina ispitivanja kretala se od 4 do 12 tje-
dana, a doze su obiËno bile fiksne, iako su neki protokoli
dozvoljavali prilagodbu u sluËaju nedovoljnog kliniËkog
odgovora, do maksimalne dnevne doze od 200 mg8,9,12. Sva
su ispitivanja jasno pokazala da metoprolol izaziva znaËa-
jno sniæenje poviπenog arterijskog tlaka (AT)5. Postotak bo-
lesnika sa æeljenim antihipertenzivnim uËinkom (dijas-
toliËkim AT <90 mmHg) u studijama kretao se od 51% do
89%8,9,10-13,16. Antihipertenzivni uËinak metoprolola u obliku
s produljenim djelovanjem bio je znaËajno bolji u odnosu
na ekvivalentne doze standardnog pripravka8 i atenolola12.

UËinci metoprolola u koronarnoj bolesti
srca

Na osnovu velikog kliniËkog iskustva i brojnih rando-
miziranih kliniËkih istraæivanja, Europsko kardioloπko dru-
πtvo (ESC) danas preporuËa beta-blokatore kao prvi lijek iz-
bora u gotovo svim kliniËkim oblicima KBS15-18. Kao jedan
od najπire ispitivanih i praktiËno primjenjivanih kardiose-
lektivnih beta-blokatora, metoprolol je dokazano uËinkovit
u stabilnoj i nestabilnoj angini pektoris, nijemoj ishemiji,
ishemijom uzrokovanim srËanim aritmijama, akutnom in-
farktu miokarda, postinfarktnoj profilaksi reinfarkta i izne-
nadne srËane smrti te kroniËnom zatajivanju srca uslijed
ishemijske kardiomiopatije15-18.

UËinci sporo oslobaajuÊeg oblika metoprolol sukci-
nata istraæivani su u bolesnika sa stabilnom anginom pek-
toris u dvjema randomiziranim studijama, usporedbom sa
standardnim brzodjelujuÊim oblikom19 te s postupno oslo-
baajuÊim oblikom metoprolol tartarata20.  Ovisno o pret-
hodnoj dozi beta-blokatora, bolesnici su primali dnevnu
dozu od 100 mg ili 200 mg postupno djelujuÊeg metopro-
lol sukcinata. Bolesnici lijeËeni ovim oblikom u dozi od
200 mg na dan imali su najbolju toleranciju napora, odre-
ivanu nastupom anginozne boli i promjena ST-segmenta.
Postignut je odliËan antianginozni uËinak tijekom 24 sata,
πto omoguÊava bolju kvalitetu æivota koronarnih bolesni-
ka.

Smjernice ESC za lijeËenje akutnog koronarnog sindro-
ma istiËu vaænost primjene beta-blokatora, meu njima i
metoprolola15-18. Smanjenjem AT i frekvencije srca meto-
prolol smanjuje potroπnju kisika u akutno ishemiËnom
miokardu i deficit kisika u ugroæenom podruËju. Pravo-
dobno primjenjen, metoprolol smanjuje uËestalost ishemi-

once a day. Such type of metoprolol succinate ensures a
stable concentration of a drug in the plasma and the dura-
tion of effects during 24 hours which ensures better coope-
ration with patients required for the success of treatment. A
number of clinical studies clearly showed favorable thera-
peutic effects of metoprolol across the entire cardiovascu-
lar continuum.

Metoprolol in hypertension 

The efficacy of metoprolol has been analyzed in a se-
ries of clinical studies in patients with a mild to moderate
hypertension5. Some of the researches were placebo con-
trolled6, some other studies compared the effect of sus-
tained-release metoprolol preparations to the standard pre-
paration7-9, while some antihypertensive effect of metopro-
lol compared to some other beta-blockers, most frequently
atenolol10-14. The length of studies ranged from 4 to 12
weeks, while the doses were usually fixed, although some
protocols allowed adjustment in case of insufficient clini-
cal response, up to maximum daily dose of 200 mg8,9,12. All
those researches clearly showed that metoprolol causes
significant lowering of increased blood pressure (BP)5. The
rate of patients with desired antihypertensive effect (dias-
tolic BP <90 mmHg) in the studies ranged from 51% to
89%8,9,10-13,16. Antihypertensive effect of metoprolol in the
form with sustained effect was much better compared to
equivalent doses of standard preparations8 and atenolol12.

Effects of metoprolol in coronary heart
disease

Based on an extensive clinical experience and a num-
ber of randomized clinical researches, the European Socie-
ty of Cardiology (ESC) today recommend beta-blockers as
the first choice drug in almost all types of CHD15-18. As one
of most extensively researched and practically applied car-
dio-selective beta-blockers, metoprolol has been proven as
efficient in stable and unstable angina pectoris, silent is-
chemia, ischemia caused by heart arrhythmia, acute myo-
cardial infarction, postinfarction prophylaxis of re-infarc-
tion and sudden cardiac death as well as chronic heart fai-
lure as a consequence of ishaemic cardiomyopathy15-18.

The effects of slow-release metoprolol succinate have
been investigated in patients with stable angina pectoris in
the two randomized studies, by comparing it with fast ac-
ting form19 and gradually releasing form of metoprolol tar-
tarate20.  Depending on the previous dose of beta-blockers,
the patients received a daily dose of 100 mg or 200 mg gra-
dually acting metoprolol succinate. The patients treated
with this type in dose of 200 mg a day had the best effort
tolerance determined by occurrence of anginal pain and
ST-segment changes. Excellent antianginal effect during 24
hours was achieved which enables a better life quality of
coronary patients. 

The ESC guidelines for the treatment of acute coronary
syndrome emphasize the importance of application of be-
ta-blockers, including metoprolol15-18. Due to lowering of
BP and heart frequency, metoprolol reduces the consump-
tion of oxygen in acute ischemic myocardium and deficit
of oxygen in the affected area. If properly applied, meto-
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prolol reduces the frequency of ischemia-induced malign
ventricular arrhythmia, reduces final size of infarction and
improves postinfarction ventricular function. In postinfarc-
tion patients, metoprolol reduces a risk of re-infarction and
sudden cardiac death15-18. Gradually acting form of meto-
prolol succinate facilitates compulsory lifelong prophylax-
is with beta-blocker due to its simple application.  

Metoprolol in chronic heart failure 

Besides the increased peripheral vascular resistance,
hyperadrenergic condition in CHF is active directly cardio-
toxically, causing cardiomyocyte apoptosis. The proportio-
nate relation between concentration of catecholamines in
plasma and mortality of patients has been proven21. In se-
veral multicentric randomized studies (US Carvedilol Pro-
gram and COPERNICUS study with carvedilol, CIBIS-II stu-
dy with bisoprolol and MERIT-HF study with metoprolol)
the therapeutic effect of the above beta-blockers on the
quality and length of life of patients with chronic systolic
heart failure has been proven22-25. Favorable effects of beta-
blockers are explained by their anti-ischemic and arrhyth-
mic effect, reduction of hemodynamic heart load, blocka-
de of cardiotoxic effects of catecholamines, combating
apoptosis and progressive myocardial dysfunction and
ventricular remodelling18,26.

The effects of metoprolol succinate in patients with
CHF were studied in three randomized, double blind, pla-
cebo-controlled studies24,27-29. Stable patients with left ven-
tricular ejection fraction (EF) of the ≤40%24,27,28 were inclu-
ded in all three studies. Prior to randomization, the patients
were stabilized by diuretic and ACE inhibitor and eventu-
ally by digitalis30.

RESOLVD study

Randomization was performed in two stages in the RE-
SOLVD study: 1) patients (n=768) are randomized on can-
desartan (4-16 mg/day), enalapril (20 mg/day) or the com-
bination of the two drugs during 17 weeks, 2) besides the
first-stage treatment, respective patients then received
(n=426) metoprolol succinate up to daily dose of 200 mg
(n=214) or placebo (n=212) and were followed-up during
24 weeks27. The primary goal of the second stage was the
efficacy and safety of metoprolol succinate added to angio-
tensin receptor blocker, ACE inhibitor or the combination
of the two medicines, by analysis of the 6-minute walk test
and neurohumoral parameters. Although metoprolol sho-
wed no effect on the 6-minute walk test and NYHA func-
tional class, significant improvement of ventricular func-
tion was observed in terms of reduction of the volume of
the left ventricle at the end of systole and diastole and in-
crease in EF27. Although the study was not designed to
prove the impact on mortality, in patients treated with
metoprolol succinate, the falling trend of mortality (3.7%
vs. 8.1%) was perceived27.

MERIT-HF Pilot study

This pilot study has analyzed the effects of metoprolol
on the EF left ventricles in 61 patients with heart failure.
The patients received metoprolol succinate, titrated during

jom induciranih malignih ventrikulskih aritmija, reducira
konaËnu veliËinu infarkta i poboljπava postinfarktnu funk-
ciju lijeve klijetke. U postinfarktnih bolesnika metoprolol
smanjuje rizik reinfarkta i iznenadne srËane smrti15-18. Po-
stupno djelujuÊi oblik metoprolol sukcinata zbog jedno-
stavne primjene olakπava obveznu doæivotnu profilaksu
beta-blokatorom. 

Metoprolol u kroniËnom zatajivanju srca

Pored poveÊanja perifernog vaskularnog otpora, hiper-
adrenergiËko stanje u KZS djeluje direktno kardiotoksiËno,
izazivajuÊi apoptozu kardiomiocita. Dokazan je proporcio-
nalan odnos izmeu koncentracije kateholamina u plazmi
i smrtnosti bolesnika21. U viπe multicentriËnih randomi-
ziranih studija (US Carvedilol Program i COPERNICUS stu-
dija s karvedilolom, CIBIS-II studija s bisoprololom i ME-
RIT-HF studija s metoprololom) dokazan je terapijski uËi-
nak navedenih beta-blokatora na kvalitetu i duljinu æivota
bolesnika s kroniËnim sistoliËkim zatajivanjem srca22-25. Po-
voljni uËinci beta-blokatora objaπnjavaju se njihovim anti-
ishemijskim i antiaritmiËkim djelovanjem, smanjenjem he-
modinamskog optereÊenja srca, blokadom kardiotoksiËnih
uËinaka kateholamina, suzbijanjem apoptoze i progresivne
disfunkcije miokarda te ventrikulskog remodeliranja18,26.

UËinci metoprolol sukcinata u bolesnika s KZS srca is-
traæivani su u tri randomizirane, dvostruko slijepe, place-
bom kontrolirane studije24,27-29. U sva tri istraæivanja bili su
ukljuËeni stabilni bolesnici s istisnom frakcijom (EF) lijeve
klijetke ≤40%24,27,28. Prije randomizacije bolesnici su bili
stabilizirani diuretikom i ACE inhibitorom te eventualno
digitalisom30.

RESOLVD studija

U RESOLVD studiji randomizacija je vrπena u dvije fa-
ze: 1) bolesnici (n=768) su randomizirani na kandesartan
(4-16 mg/dan), enalapril (20 mg/dan) ili kombinaciju oba
lijeka tijekom 17 tjedana, 2) uz lijeËenje iz prve faze, od-
govarajuÊi bolesnici (n=426) su zatim primali metoprolol
sukcinat do dnevne doze od 200 mg (n=214) ili placebo
(n=212) te bili praÊeni tijekom dodatna 24 tjedna27. Pri-
marni cilj druge faze studije bila je uËinkovitost i sigurnost
metoprolol sukcinata dodanog blokatoru angiotenzinskih
receptora, ACE inhibitoru ili kombinaciji oba lijeka, anali-
zom 6-minutnog testa hodanja i neurohumoralnih parame-
tara. Iako metoprolol nije pokazao uËinak na 6-minutni
test hodanja i NYHA funkcionalni stupanj, uoËeno je zna-
Ëajno poboljπanje ventrikulske funkcije, u smislu smanje-
nja volumena lijeve klijetke na kraju sistole i dijastole te
poveÊanja EF27. Iako studija nije bila dizajnirana da dokaæe
utjecaj na smrtnost, u bolesnika lijeËenih metoprolol suk-
cinatom uoËen je trend smanjenja smrtnosti (3,7% vs.
8,1%)27.

MERIT-HF Pilot studija

Ova pilot studija analizirala je uËinke metoprolola na
EF lijeve klijetke u 61 bolesnika sa zatajivanjem srca. Bo-
lesnici su primali metoprolol sukcinat, titriran tijekom
osam tjedana do dnevne doze od 150 mg (n=42) ili place-
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a period of eight weeks up to daily dose of 150 mg (n=42)
or placebo (n=19), and subsequently they were followed
up during the period of six months28. The patients treated
with metoprolol (mean achieved dose 99 mg/day) had af-
ter 26 weeks significantly higher EF (36.3% vs. 27.9%,
p<0.015) and significantly fewer ECG episodes of non-sus-
tained ventricular tachycardia and ventricular couplets.
This pilot study has showed a positive effect of metoprolol
on the left ventricular function with good safety and toler-
ance of patients with CHF28,30 and supported planning on
relevant more extensive research.

MERIT-HF study

It was randomized, placebo controlled, double blind
study in 3391 patients with symptomatic heart failure (NY-
HA II-IV) and EF ≤40%, previously stable on diuretics and
ACE inhibitor24. The initial dose of metoprolol succinate in
NYHA II patients was 25 mg/day, and in NYHA III-IV pa-
tients it was 12.5 mg/day. Titrating the dose was performed
during a period of eight weeks up to maximum target dose
of 200 mg/day or maximal tolerated dose. The primary out-
comes of the study were total mortality and mortality and
hospitalization due to all causes. Although the planned ti-
me of treatment was three years, after averagely one year
of the duration of the study, the study was early stopped for
ethical reasons. The average daily dose of metoprolol was
159 mg and the target dose of 200 mg was achieved in
64% patients.  Metoprolol has reduced total mortality by
34% (7.2% vs. 11%, p=0.00009). The treatment of 27 pa-
tients during one year by metoprolol prevented one death.
Special causes of deaths were greatly reduced: cardiovas-
cular mortality, sudden death, death due to worsening of
the heart failure24. Metoprolol has also significantly redu-
ced the combined primary outcome, total mortality and
hospitalizations due to all causes (32.2% vs. 38.3%,
p<0.001). In case of combined primary outcome, the re-
duction of the risk in favor of metoprolol was 19%
(p<0.001)24. The treatment of 16 patients with metoprolol
during one year prevented another death or one hospital-
ization. Significant decrease in risk in favor of metoprolol
has been determined for numerous secondary combined
outcomes (total mortality or hospitalizations due to wors-
ening of heart failure, deadly outcome or heart transplan-
tation, cardiovascular death or non-fatal acute myocardial
infarction, total mortality or hospitalization or visit due to
worsening of heart failure)20. Positive effects of metoprolol
in reducing mortality and improving life quality were pres-
ent in all sub-groups (elderly patients, women, diabetics
and the most serious — NYHA IV patients, in patients with
survived myocardial infarction and those with previous hy-
pertension)24.

Conclusion

Metoprolol is a cardioselective beta-1 adrenergic blo-
cker with proven therapeutic effects across the entire car-
diovascular continuum. It is widely prescribed in the
world, especially in the countries of the European Union
and USA. A conventional, fast-acting form of metoprolol
was applied earlier in Croatia, which required taking two
to three individual doses thus reducing cooperation with

bo (n=19), a nakon toga su praÊeni kroz πest mjeseci28. Bo-
lesnici lijeËeni metoprololom (srednjom postignutom do-
zom od 99 mg/dan) nakon 26 tjedana imali su znaËajno
veÊu EF (36,3% vs. 27,9%, p<0.015) te znaËajno manje
EKG epizoda nepostojane ventrikulske tahikardije i parova
ventrikulskih ekstrasistola. Ova pilot studija pokazala je
povoljan uËinak metoprolola na funkciju lijeve klijetke, uz
dobru sigurnost i podnoπljivost u bolesnika s KZS28,30 te po-
dræala planiranje odgovarajuÊeg veÊeg istraæivanja.

MERIT-HF studija

Radilo se o randomiziranoj, placebom kontroliranoj,
dvostruko slijepoj studiji u 3.391 bolesnika sa simptomat-
skim zatajivanjem srca (NYHA II-IV) i EF ≤40%, prethodno
stabilnih na diuretiku i ACE inhibitoru24. Inicijalna doza
metoprolol sukcinata u NYHA II bolesnika bila je 25
mg/dan, a u NYHA III-IV bolesnika 12,5 mg/dan. Titriranje
doze vrπeno je tijekom osam tjedana do maksimalne ciljne
doze od 200 mg/dan ili maksimalno podnoπljive doze. Pri-
marni ishodi studije bili su ukupna smrtnost te smrtnost i
hospitalizacije zbog svih uzroka. Iako je planirano vrijeme
lijeËenja bilo tri godine, nakon prosjeËno jedne godine tra-
janja studija je prijevremeno prekinuta iz etiËkih razloga.
ProsjeËna dnevna doza metoprolola iznosila je 159 mg, a
ciljna doza od 200 mg postignuta je u 64% bolesnika.
Metoprolol je smanjio ukupnu smrtnost za 34% (7,2% vs.
11%, p=0,00009). LijeËenje metoprololom 27 bolesnika ti-
jekom jedne godine sprijeËilo je jedan smrtni ishod. Zna-
Ëajno su smanjeni i posebni uzroci smrti: kardiovaskularna
smrtnost, iznenadna smrt, smrt zbog pogorπanja zatajiva-
nja srca24. Metoprolol je takoer znaËajno smanjio i kom-
binirani primarni ishod, ukupnu smrtnost i hospitalizacije
zbog svih uzroka (32,2% vs. 38,3%, p<0,001). Kod kom-
biniranog primarnog ishoda smanjenje rizika u korist me-
toprolola iznosilo je 19% (p<0,001)24. LijeËenje metopro-
lolom 16 bolesnika tijekom jedne godine sprijeËilo je jed-
nu smrt ili jednu hospitalizaciju. ZnaËajno smanjenje rizi-
ka u korist metoprolola utvreno je i za brojne sekundarne
kombinirane ishode (ukupnu smrtnost ili hospitalizacije
zbog pogorπanja zatajivanja srca, smrtni ishod ili trans-
plantaciju srca, kardiovaskularnu smrt ili nefatalni akutni
infarkt miokarda, ukupnu smrtnost ili hospitalizaciju ili po-
sjetu zbog pogorπanja zatajivanja srca)20. Povoljni uËinci
metoprolola u smanjenju smrtnosti i poboljπanju kvalitete
æivota bili su prisutni u svim podskupinama (u starijih bo-
lesnika, æena, dijabetiËara, najteæih — NYHA IV bolesni-
ka, u bolesnika s preboljelim infarktom miokarda i onih s
prethodnom AH)24.

ZakljuËak

Metoprolol je kardioselektivni beta-1 adrenergiËki blo-
kator s dokazanim terapijskim uËincima kroz Ëitav kardio-
vaskularni kontinuum. ©iroko je propisivan u svijetu, po-
sebno u zemljama Europske unije i SAD. Ranije je u Hr-
vatskoj postojao konvencionalan, brzodjelujuÊi oblik me-
toprolola, πto je zahtjevalo uzimanje dvije do tri pojedi-
naËne doze te smanjivalo suradljivost bolesnika. Danas je
dostupan metoprolol sukcinat u sporo djelujuÊem obliku, s
postupnim klirensom iz plazme, πto osigurava ravnomjer-
an 24-satni uËinak jedne dnevne doze. Trenutno se u nas



2011;6(3-4):48.

patients. Today, metoprolol succinate in slow-acting form
with gradual clearance from the plasma is available ensur-
ing equal 24-hour effect of one daily dose. Currently, it is
most prescribed in patients with CHD, in post-infarction
prophylaxis and in prevention and therapy of heart arrhyth-
mia in Croatia. 

Literature

1. ZaputoviÊ L. Optimalno lijeËenje hipertenzije. Medix. 2006;12(65/66):81-4.
2. PoliÊ S, ZaputoviÊ L, MiliËiÊ D, Glavaπ D, TripkoviÊ I, JurËeviÊ Zidar B. Croatian Heart Failure Registry: procedures and treatment - three year re-

sults. LijeË Vjesn. 2008:130(Suppl 3):21-2.
3. JelakoviÊ B, KuzmaniÊ D, MiliËiÊ D, Reiner Æ, AganoviÊ, I, BaπiÊ-JukiÊ N, et al. Guidelines for diagnostics and treatment of arterial hypertension.

Practical recommendations of the Croatian working group for hypertension. Consideration on the ESH-ESC 2007 Guidelines. LijeË Vjesn. 2008;130:115-32.  
4. ZaputoviÊ L. Ima li novosti u farmakoloπkom lijeËenju kroniËnog zatajivanja srca - osvrt na GISSI-HF istraæivanje. Kardio list. 2009;4:1-4.
5. Plosker GL, Clissold SP. Controlled release metoprolol formulations. A review of their pharmacodynamic and pharmacokinetic properties, and ther-

apeutic use in hypertension and ischaemic heart disease. Drugs. 1992;43:382-414.
6. Jäättelä A, Baandrup S, Houtzagers J, Westergren G. The efficacy of low dose metoprolol CR/ZOK in mild hypertension and in elderly patients with

mild to moderate hypertension. J Clin Pharmacol. 1990;30(2 Suppl):S66-71.
7. Ryden L, Kristensson BE, Westergren G. Effect of controlled-release metoprolol on blood pressure and exercise heart rate in hypertension: a compar-

ison with conventional tablets. Eur J Clin Pharmacol. 1988;33(Suppl):S33-7.
8. Houtzagers JJ, Smilde JG, Creytens G, Westergren G. Efficacy and tolerability of a new controlled-release formulation of metoprolol: a comparison

with conventional metoprolol tablets in mild to moderate hypertension. Eur J Clin Pharmacol. 1988;33(Suppl):S39-44.
9. Carruthers G, Shearer R, Taylor W, Moore M. A comparison of a controlled release (CR/ZOK) formulation of metoprolol, once daily, with conven-

tional metoprolol tablets, twice daily, in mild to moderate hypertension. J Clin Pharmacol. 1990;30(2 Suppl):S61-5.
10. Dahlöf C, Almkvist G, Dimen‰s E, Jern S, Johansson B, Larsson C, Lorentzon S, Nilsson D, Nygaard-Pedersen L. No difference in general well-be-

ing during antihypertensive treatment with atenolol or metoprolol CR/ZOK. Ann Clin Res. 1988;20(Suppl 48):42-50.
11. Dimenäs E, Kerr D, Macdonald I. β-adrenoreceptor blockade and CNS-related subjective symptoms: a randomized, double-blind, placebo-con-

trolled comparison of metoprolol CR/ZOK, atenolol, and propranolol in healthy subjects. J Clin Pharmacol. 1990;30(2 Suppl):S103-7.
12. Klein G, Berger J, Olsson G, Menzel T. A double-blind comparison of metoprolol CR/ZOK 50 mg and atenolol 50 mg once daily for uncomplicat-

ed hypertension. J Clin Pharmacol. 1990;30(2 Suppl):S72-7.
13. Walle PO, Westergren G, Dimenäs E, Olofsson B, Albrektsen T. Effects of 100 mg of controlled-release metoprolol and 100 mg of atenolol on blood

pressure, central nervous system-related symptoms, and general well being. J Clin Pharmacol. 1994;34:742-7.
14. Blomqvist I, Westergren G, Sandberg A, Jonsson UE, Lundborg P. Pharmacokinetics and pharmacodynamics of controlled-release metoprolol: a

comparison with atenolol. Eur J Clin Pharmacol. 1988;33(Suppl):S19-24.
15. Fox K, Garcia MA, Ardissino D, Buszman P, Camici PG, Crea F, et al. Guidelines on the management of stable angina pectoris: executive summa-

ry: The Task Force on the Management of Stable Angina Pectoris of the European Society of Cardiology. Eur Heart J. 2006;27:1341-81.
16. Bassand JP, Hamm CW, Ardissino D, Boersma E, Budaj A, Fernández-Avilés F, et al. Guidelines for the diagnosis and treatment of non-ST-segment

elevation acute coronary syndromes. Eur Heart J. 2007;28:1598-660.
17. Van de Werf F, Bax J, Betriu A, Blomstrom-Lundqvist C, Crea F, Falk V, et al. Management of acute myocardial infarction in patients presenting with

persistent ST-segment elevation: the Task Force on the Management of ST-Segment Elevation Acute Myocardial Infarction of the European Society of Cardi-
ology. Eur Heart J. 2008;29:2909-45.

18. Dickstein K, Cohen-Solal A, Filippatos G, McMurray JJ, Ponikowski P, Poole-Wilson PA, et al. ESC guidelines for the diagnosis and treatment of
acute and chronic heart failure 2008: the Task Force for the diagnosis and treatment of acute and chronic heart failure 2008 of the European Society of Car-
diology. Developed in collaboration with the Heart Failure Association of the ESC (HFA) and endorsed by the European Society of Intensive Care Medicine
(ESICM). Eur J Heart Fail. 2008;10:933-89.

19. Egstrup K, Gundersen T, Härkonen R, Karlsson E, Lundgren B. The antianginal efficacy and tolerability of controlled-release metoprolol once daily:
a comparison with conventional metoprolol tablets twice daily. Eur J Clin Pharmacol. 1988;33(Suppl):S45-9.

20. Bongers V, Sabin GV. Comparison of the effect of two metoprolol formulations on total ischaemic burden. Clin Drug Invest. 1999;17:103-10.
21. Bonet S, Agusti A, Arnau JM, Vidal X, Diogene E, Galve E, Laporte JR. β-adrenergic blocking agents in heart failure: benefits of vasodilating and

non-vasodilating agents according to patients’ characteristics: a meta-analysis of clinical trials. Arch Intern Med. 2000;160:621-7.
22. Packer M, Bristow MR, Cohn JN, Colucci WS, Fowler MB, Gilbert EM, Shusterman NH. The effect of carvedilol on morbidity and mortality in pa-

tients with chronic heart failure. U.S. Carvedilol Heart Failure Study Group. N Engl J Med. 1996;334:1349-55.
23. CIBIS-II Investigators and Committees. The cardiac insufficiency bisoprolol study II (CIBIS-II): a randomised trial. Lancet. 1999;353:9-13.
24. MERIT-HF Study Group. Effect of metoprolol CR/XL in chronic heart failure: metoprolol CR/XL randomised intervention trial in congestive heart fail-

ure (MERIT-HF). Lancet. 1999;353:2001-7.
25. Packer M, Fowler MB, Roecker EB, Coats AJ, Katus HA, Krum H, et al. Effect of carvedilol on the morbidity of patients with severe chronic heart

failure: results of the carvedilol prospective randomized cumulative survival (COPERNICUS) study. Circulation. 2002;106:2194-9. 
26. Bristow MR. Beta-adrenergic receptor blockade in chronic heart failure. Circulation. 2000;101:558-69.
27. McKelvie RS, Yusuf S, Pericak D, Avezum A, Burns RJ, Probstfield J, et at. Comparison of candesartan, enalapril, and their combination in conges-

tive heart failure: randomized evaluation of strategies for left ventricular dysfunction (RESOLVD) pilot study. The RESOLVD Pilot Study Investigators.Circu-
lation. 1999;100:1056-64.

28. Goldstein S, Kennedy HL, Hall C, Anderson JL, Gheorghiade M, Gottlieb S, et al. Metoprolol CR/XL in patients with heart failure: A pilot study ex-
amining the tolerability, safety, and effect on left ventricular ejection fraction. Am Heart J. 1999;138:1158-65.

29. Hjalmarson A, Goldstein S, Fagerberg B, Wedel H, Waagstein F, Kjekshus J, et al. Effects of controlled-release metoprolol on total mortality, hospi-
talisations, and well-being in patients with heart failure. The metoprolol CR/XL randomized intervention trial in congestive heart failure (MERIT-HF). MER-
IT-HF Study Group. JAMA. 2000;283:1295-302.

30. Tangeman HJ, Patterson JH. Extended-release metoprolol succinate in chronic heart failure. Ann Pharmacother. 2003;37:701-10.

Received: 7th Mar 2011; Updated: 8th Mar 2011

*Address for correspondence: KliniËki bolniËki centar Rijeka, T. Stri-
æiÊa 3, HR-51000 Rijeka, Croatia

Phone: +385-51-407-149 — Fax: +385-51-218-059 

E-mail: lukaz@medri.hr

najviπe propisuje u bolesnika s KBS, u postinfarktnoj profi-
laksi te u prevenciji i terapiji srËanih aritmija.


