
2011;6(5-6):66.

Arterijska hipertenzija (AH) predstavlja najËeπÊu bolest
kardiovaskularnog sustava, a procjenjuje se da od
nje boluje oko treÊina odrasle muπke i Ëetvrtina odra-

sle æenske populacije. Prema definiciji Europskog druπtva
za hipertenziju i Europskog kardioloπkog druπtva poviπen
arterijski tlak (AT) smatra se izmjerena vrijednost sistoliË-
kog tlaka iznad 140 i/ili dijastoliËkog tlaka iznad 90
mmHg1. Primarni cilj u hipertenzivnog pacijenta jest dugo-
roËno smanjenje sveukupnog kardiovaskularnog rizika.
Shodno tome mora se lijeËiti ne samo poviπen AT veÊ i svi
pridruæeni riziËni Ëimbenici. Cilj terapije je smanjenje AT
ispod vrijednosti 140/90 mmHg odnosno 130/80 mmHg
kod osoba s dijabetesom te onih s visokim ili vrlo visokim
rizikom (osobe s preboljelim moædanim udarom, infarktom
miokarda, bubreænim zatajenjem i proteinurijom). VeÊ je
kliniËka studija Hypertension Optimal Treatment (HOT)
1998. godine pokazala da je najniæa incidencija kardiova-
skularnih komplikacija postignuta smanjenjem dijasto-
liËkog AT na vrijednost od 82,6 mmHg, dok je kod dija-
betiËkih bolesnika smanjenje dijastoliËkog AT ispod 80
mmHg rezultiralo u daljem smanjenju kardiovaskularnih
komplikacija za 51%2. Pri odabiru antihipertenzivne tera-
pije smjernice za lijeËenje hipertenzije preporuËuju indi-
vidualni pristup koji se temelji na ravnomjernoj vaænosti

Arterial hypertension is one of the most frequent dis-
eases of cardiovascular systems and one third of
adult male and one fourth of adult female population

are considered to suffer from this disease. According to the
definition of the European Society of Hypertension and the
European Society of Cardiology, a high blood pressure (BP)
is considered to be a measured value of systolic BP over
140 and/or diastolic BP over 90 mmHg1. The primary goal
in a hypertensive patient is a long-term reduction of total
cardiovascular risk. Accordingly, it is not only a higher BP
to be treated, but all associated risk factors. The goal of the
therapy is reducing BP below the value 140/90 mmHg or
130/80 mmHg with persons with diabetes and those with
a high or very high risk (persons who suffered from stroke,
myocardial infarction, renal failure and proteinuria). The
clinical study Hypertension Optimal Treatment (HOT) in
1998 showed that the lowest incidence of cardiovascular
complications is achieved by reducing diastolic BP to the
value of 82.6 mmHg, while in diabetic patients the reduc-
tion of diastolic BP below 80 mmHg resulted in further re-
duction of cardiovascular complications by 51%2. Whilst
selecting antihypertensive therapy the guidelines for hyper-
tension treatment recommend individual approach that is
based on equal importance of all drugs from any group of
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SAÆETAK: Terapija fiksnom kombinacijom felodipina i
metoprolola u lijeËenju arterijske hipertenzije postiæe se zado-
voljavajuÊi uËinak kod hipertenzivnih pacijenata na sniæenje
vrijednosti sistoliËkog i dijastoliËkog arterijskog tlaka (AT). Taj
uËinak je postojan tijekom vremena duljem od dvije godine, a
sa sniæenjem sistoliËkog i dijastoliËkog AT postiæe se smanje-
nje ukupnih kardiovaskularnih komplikacija: smanjenje inci-
dencije moædanog udara za treÊinu, a infarkta miokarda za
πestinu. Ova fiksna kombinacija primjenjiva je kod osoba koje
nisu uspjele regulirati AT primjenom drugih pojedinaËnih an-
tihipertenziva, ostvarujuÊi postojano sniæenje AT u 24-satnom
razdoblju. Terapija je uz to s manje nuspojava nego veÊina
dosadaπnjih fiksnih kombinacija antihipertenziva, jer nema
metaboliËki nepovoljnih uËinaka i stoga se moæe primijeniti i
u visokoriziËnih bolesnika s metaboliËkim sindromom i dija-
betesom. Primjena fiksne kombinacije felodipina i metoprolo-
la moæe ostvariti zadane ciljeve sniæavanja AT i smanjenja
kardiovaskularnog rizika uËinkovito kod 70-89% pacijenata. I
felodipin i metoprolol pojedinaËno primjenjuje se i u lijeËenju
koronarne bolesti srca Ëime se u ovoj kombinaciji ostvaruje i
koronarna protekcija. 

KLJU»NE RIJE»I: felodipin, metoprolol, arterijska
hipertenzija.

SUMMARY: The therapy with combination of felodipine
and metoprolol in treatment of hypertension results in satisfac-
tory effect with hypertensive patients on lowering the values of
systolic and diastolic blood pressure (BP). This effect is sus-
tained during the period over two years, while lowering of sys-
tolic and diastolic BP results in reduction of total cardiovascu-
lar complications: reduction of incidence of stroke for one
third of patients and myocardial infarction for one sixth of pa-
tients. This fixed combination is applicable with patients that
did not manage to regulate BP by using some other specific
antihypertensive drugs, achieving sustained lowering of BP in
a 24-hour period. There are fewer side-effects associated with
this therapy than with the fixed combinations of antihyperten-
sive drugs used so far, since there are no negative metabolic
effects and therefore it may be applied in high risk patients
with metabolic syndrome and diabetes. The application of the
fixed combination of felodipine and metoprolol may achieve
the set targets related with lowering of BP and reducing car-
diovascular risk efficiently in 70-89% patients. Both felodipine
and metoprolol are individually applied in treatment of coro-
nary heart disease whereas this combination may lead to coro-
nary protection. 
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svih lijekova iz bilo koje skupine antihipertenziva. Kod
odreenih kliniËkih stanja prednost imaju pojedine skupi-
nama antihipertenziva1. 

No, za postizanje ciljnih vrijednosti AT kod veÊine pa-
cijenata potrebna je primjena dva ili viπe lijekova. U  HOT
studiji broj pacijenata koji je uzimao dva ili viπe lijekova
za regulaciju AT rastao je sukladno postavljenim ciljnim
vrijednostima dijastoliËkog AT: za <90 mmHg 60% pacije-
nata, za <85 mmHg 69% pacijenata, a za <80 mmHg 76%
pacijenata2. Prema metaanalizama nekih dostupnih studi-
ja, postotak pacijenata koji su trebali dva i viπe lijekova za
uËinkovito sniæavanje AT bio je od  33 do 100%!3.  S druge
strane, uzimanje dva medikamenta u obliku dvije tablete
smanjuje ustrajnost uzimanja lijekova tijekom godinu dana
za 20% u usporedbi s pripravkom oba lijeka u jednoj
tableti (fiksnoj kombinaciji)4. 

Fiksna kombinacija felodipina u dozi od 5 mg i meto-
prolola ZOK u dozi od 50 mg ima za cilj uËinkovito lijeËi-
ti AH uz poveÊanje ustrajnosti uzimanja terapije. Svaka od
komponenti pojedinaËno dokazana je u indikaciji lijeËen-
ja AH. 

Felodipin je vazoselektivni blokator kalcijskih kanala
koji se primjenjuje u lijeËenju AH i stabilne angine pekto-
ris. Felodipin je derivat dihidropiridina koji smanjuje peri-
ferni vaskularni otpor, naroËito arterija. ElektriËna i kon-
traktilna aktivnost stanica  glatkih miπiÊa krvnih æila inhibi-
ra se uËinkom na kalcijeve kanale u staniËnoj membrani.
Zbog selektivnog uËinka na glatke miπiÊe u arterijama
(smanjuje perifernu arterijsku rezistenciju), felodipin u te-
rapijskim dozama nema negativnih inotropnih uËinaka na
srce, niti bilo kakvog kliniËki znaËajnog elektrofizioloπkog
srËanog uËinka za razliku od nekih blokatora kalcijskih
kanala ranijih generacija ili kemijskog sastava. Stoga, nije
neobiËno πto je felodipin bio ukljuËen u velike kliniËke stu-
dije u kojima se lijeËila AH, meu kojima valja istaknuti
STOP-Hypertension 2 te  HOT studiju. BuduÊi da je tije-
kom dugotrajnog lijeËenja felodipinom uoËeno kako je li-
jek metaboliËki neutralan (nije primijeÊen znaËajan uËinak
niti na lipide niti na HbA1c) moæe se koristiti kod bolesni-
ka sa πeÊernom bolesti, dislipidemijama, uriËkom dijate-
zom πto je neobiËno vaæno buduÊi da danas dobro znamo
kako je AH sindrom u kojem su isprepleteni brojni drugi
Ëimbenici ubrzanog starenja, tj. ateroskleroze. S obzirom
kako relaksira i glatko miπiÊje diπnih putova moæe se propi-
sivati i bolesnicima s bronhalnom astmom. Felodipin se u
naËelu moæe davati bolesnicima s naruπenom funkcijom li-
jeve klijetke istodobno s konvencionalnom terapijom. No,
kod ovih bolesnika, kao i ostali dihidropiridinski blokatori
kalcijskih kanala, nije lijek izbora za poËetak lijeËenja. No,
u sluËaju nemoguÊnosti postizanja kontrole AT ostalim li-
jekovima moæe se uvrstiti u kombinaciju. Felodipin sniæa-
va AT smanjujuÊi periferni vaskularni otpor. LijeËenje fe-
lodipinom sniæava AT u hipertoniËara u sjedeÊem i u us-
pravnom poloæaju, u mirovanju te tijekom napora. Felo-
dipin ne izaziva ortostatsku hipotenziju, jer pripravak ne
djeluje na glatke miπiÊe u venama ili na adrenergiËne kon-
trolne mehanizme. Sniæeni AT moæe u poËetku izazvati
privremeno refleksno poveÊanje srËane frekvencije i mi-
nutnog volumena πto je uobiËajena pojava kod dihidro-
piridinskih blokatora kalcijskih kanala. U stanju dinamiËke
ravnoteæe taj se uËinak odræava u cijelom rasponu doza i
daje 24-satno sniæenje AT. LijeËenje felodipinom dovodi

antihypertensives.  In case of certain clinical conditions,
the advantage is given to specific groups of antihypertensi-
ves1. 

However, in order to achieve BP target values, most
patients should take two or more drugs. In HOT study, the
number of patients that took two or more drugs for regula-
tion of BP grew according to set target values of diastolic
BP:  for <90 mmHg 60% of patients, for <85 mmHg 69%
of patients, while for <80 mmHg 76% of patients2. Accor-
ding to meta-analyses of some available studies, the per-
centage of patients who needed two or more drugs for ef-
ficient lowering of BP was from 33 to 100%!3.  On the ot-
her hand, taking two medicines in the form of two pills re-
duces persistence in taking drugs during the period of one
year by 20% compared to the preparation of the both drugs
in one pill (fixed combination)4. 

The fixed combination of felodipine in 5 mg dose and
metoprolol ZOK in 50 mg dose is aimed at efficient treat-
ment of hypertension with higher persistence in taking the
therapy. Each of the components is proved in the indica-
tion of hypertension treatment. 

Felodipine is a vasoselective calcium channel blocker
that is applied in treatment of hypertension and stable angi-
na pectoris. Felodipine is a dihydropyridine derivative that
reduces the peripheral vascular resistance, especially of ar-
teries. Electrical and contractile activity of cells of blood
vessel smooth muscles is inhibited by an effect on calcium
channels in cell membrane. Due to selective effect on arte-
rial smooth muscles (it reduces peripheral arterial resistan-
ce), felodipine in therapeutic doses has no negative ino-
tropic effects on heart, and no clinically significant electro-
physiological heart effects unlike some calcium-channel
blockers of previous generations or chemical composition.
Therefore, it is not unusual that felodipine was included in
large clinical studies where hypertension was treated, whe-
reas STOP-Hypertension 2 and HOT study are to be em-
phasized. Since during the long-term treatment with felo-
dipine it was observed that the drug was metabolically
neutral (no significant effect on lipids and HbA1c was per-
ceived) and it may be used by diabetic patients, patients
suffering from dyslipidemia, uric diathesis which is very
important since we have learnt so far that hypertension is
the syndrome that includes many other accelerated ageing
factors, that is, atherosclerosis factors. Since it relaxes res-
piratory pathway smooth muscles, it may be prescribed to
patients suffering from bronchial asthma. Felodipine may
principally be given to patients with decreased left ventri-
cular function together with conventional therapy. Howe-
ver, in such patients, just like the other dihydropyridine
calcium channel blockers it is not a drug of choice at the
beginning of the treatment. However, if it is not possible to
achieve BP control with some other drugs, it may be in-
cluded in the combination. Felodipine reduces BP by redu-
cing peripheral vascular resistance. The treatment with fe-
lodipine lowers BP in hypertensive patients in sitting or up-
right position, while resting or under load. Felodipine cau-
ses no orthostatic hypotension since the preparation has no
effect on venous smooth muscles or on adrenergic control
mechanisms. The lowered BP may cause temporary reflex
increase in heart rate and minute volume at the beginning
which is a normal phenomenon for dihydropyridine calci-
um channel blockers. In the condition of dynamic balance,
this effect is maintained in whole range of doses and results
in 24-hour lowering of BP. The treatment with felodipine
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do regresije hipertrofije lijeve klijetke. Kao i ostali dihi-
dropiridinski blokatori kalcijskih kanala, felodipin ima na-
triuretsko i diuretsko djelovanje, ali nema kaliuretski uËi-
nak. Osim antihipertenzivnog uËinka koji se ostvaruje dje-
lovanjem na relaksaciju glatkih miπiÊa krvnih æila, felo-
dipin djeluje i tako da dilatira koronarne æile Ëime se po-
boljπava perfuziju i opskrbu srca kisikom. SrËano optere-
Êenje se smanjuje sa smanjenjem perifernog otpora (sma-
njeni “afterload”) i to dovodi do smanjene potrebe miokar-
da za kisikom. Felodipin suzbija koronarni vazospazam.
Felodipin poboljπava toleranciju na napor i smanjuje na-
pade angine u bolesnika sa stabilnom, naporom izazva-
nom anginom pektoris. Djelovanje felodipina zapoËinje u
roku od dva sata, a traje 24 sata. U lijeËenju bolesnika s
anginom pektoris felodipin se moæe uzimati u kombinaci-
ji s blokatorima beta-adrenergiËkih recepora ili kao mono-
terapija.

Dokazana uËinkovitost beta-blokatora na smanjenje
kardiovaskularnih komplikacija u meta analizi primjena
beta-blokatora baca pozitivno svjetlo na njihovu terapijsku
primjenu u indikaciji lijeËenja AH5. UËinkovitost metopro-
lola analizirana je, pak, u brojnim ispitivanjima u bolesni-
ka s  AH 1. i 2. stupnja6. Pri tome su uËinci metoprolola bili
usporeivani s placebom7, a usporeivan je i obiËni kra-
tkodjelujuÊi pripravak metoprolola s onim s produljenim
otpuπtanjem i djelovanjem7-9. Usporeen je i uËinak meto-
prolola na AH u usporedbi sa standardnim beta-blokato-
rom, atenololom8-12.

Metoprolol ZOK ispitivan je u studijama do 12 tjedana,
a ispitane su brojne doze lijeka, kako fiksne tako i prilago-
ene prema postignutom antihipertenzivnom uËinku8,9,12.
Metoprolol ZOK prema svim ispitivanjima uzrokuje znaËa-
jno sniæenje AT, u odnosu na bazalne vrijednosti5. Broj bo-
lesnika s ostvarenim ciljnim dijastoliËkim tlakom <90
mmHg u razliËitim studijama kretao se od 51% do 89%8-10.
Usporedbom s atenololom12 i standardnim oblikom meto-
prolola8 ostvaren je bolji uËinak metoprolola ZOK na sni-
æenje AT. 

Kombinacija felodipina i metoprolola ZOK predstavlja
primjer povoljne, sinergistiËke kombinacije dva antihi-
pertenziva, s povoljnim konaËnim uËinkom, a bez potenci-
ranja neæeljenih posljedica. Prilikom primjene dihidro-
piridinskih blokatora kalcijskih kanala, zbog ostvarene per-
iferne vazodilatacije dolazi do refleksne tahikardije u man-
joj ili veÊoj mjeri, ovisno o primijenjenom preparatu. Beta-
blokatori, pak, svojim uËinkom blokade beta-adrenergiË-
kih receptora smanjuju refleksnu tahikardiju, uz istodobno
aditivno djelovanje u smislu smanjenja AT. 

Podaci iz kliniËkih studija koje su ispitivale uËinak
kombinacije felodipina  i metoprolola s ukljuËenih 1.350
ispitanika kod kojih AT nije bio adekvatno reguliran  dota-
daπnjom terapijom, ili kod 193 ispitanika koji su imali nus-
pojave na ranije primijenjenu terapiju, upuÊuju na ostva-
renu kontrolu AT kod 84,4% osoba13. I u ostalim ispitiva-
njima je kombinacija felodipina i metoprolola ostvarila
kontrolu AT prema ciljnim vrijednostima u 63 do 76% oso-
ba14-16. Usporedbom s kombinacijskim lijeËenjem nifedipi-
nom i atenololom, kombinacija felodipina i metoprolola
poluËila je signifikantno bolju regulaciju AT17. Kada se ispi-
tivala ostvarena kontrola AT u 24-satnom razdoblju, kom-
binacija felodipina i metoprolola je ostvarila veÊi stupanj
kontrole u cijelom razdoblju od adekvatno lijeËenih am-

results in regression of hypertrophy of the left ventricle.  As
all other dihydropyridine calcium channel blockers, felo-
dipine has natriuretic and diuretic effect, but it has no ca-
liuretic effect. Besides the antihypertensive effect that is
achieved by exerting effect on relaxation of blood vessel
smooth muscles, felodipine is effective and so dilates coro-
nary vessels thereby improving perfusion and supply of the
heart with oxygen. Heart load is reduced by reducing pe-
ripheral arterial resistance (reduced “afterload”) and leads
to reduced need of the myocardium for oxygen. Felodipine
prevents coronary vasospasm. Felodipine improves the
load tolerance and reduces the angina attacks in patients
with stable angina pectoris caused by load. Felodipine
starts being effective within a period of two hours and lasts
for 24 hours. In treating the patients with angina pectoris,
felodipine may be taken in combination with beta-adrener-
gic receptor blockers or as a monotherapy. 

The proved efficacy of beta-blockers on reducing car-
diovascular complications in meta-analysis of application
of beta-blockers casts a positive light to their therapeutic
application in indication of hypertension treatment5. The
efficacy of metoprolol has been analyzed in a number of
tests in patients with first and second degree of hyperten-
sion6. On that occasion the effects of metoprolol were
compared to the effects of placebo7, while the usual short-
term preparation of metoprolol was compared to the one
with sustained release and effect7-9. The effect of metopro-
lol on hypertension was compared to standard beta-blo-
cker, atenolol8-12.

Metoprolol ZOK was tested in studies up to 12 weeks,
while a great number of doses of the drug was tested, not
only fixed ones, but also adapted to a specific achieved an-
tihypertensive effect8,9,12. According to all tests metoprolol
ZOK causes a significant lowering of BP compared to ba-
sal values5. A number of patients with achieved target dia-
stolic pressure <90 mmHg in different studies ranged from
51% to 89%8-10. The comparison with atenolol12 and stan-
dard form of metoprolol8 has resulted in a better effect of
metoprolol ZOK on lowering BP. 

The combination of felodipine and metoprolol ZOK is
an example of positive, synergic combination of two anti-
hypertensive drugs with positive final effect without any
adverse consequences. While applying dihydropyridine
calcium channel blockers, peripheral vasodilatation caus-
es reflex tachycardia to a greater or smaller extent, depend-
ing on applied preparation. Due to their effect of blocking
beta-adrenergic receptors, beta-blockers reduce reflex ta-
chycardia thereby additionally influencing lowering BP.  

The data from clinical studies that tested the effect of
the combination of felodipine and metoprolol with invol-
ved 1350 respondents who did not have BP adequately
regulated by previous therapy, or in 193 respondents who
had side effects from previously applied therapy, indicates
the accomplished control of BP in 84.4% of persons13. In
all other studies, the combination of felodipine and meto-
prolol resulted in a control of BP according to target values
in 63 to 76% of persons14-16. Having compared the combi-
nation treatment with nifedipine and atenolol, the combi-
nation with felodipine and metoprolol has shown signifi-
cantly better regulation of BP17. When the achieved control
of BP in 24-hour period was tested, the combination of
felodipine and metoprolol had achieved a higher level of
control during the entire period than the amlodipine used
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for adequate treatment (lowering BP after six weeks of the-
rapy with 14.4/9.5 mmHg felodipine and metoprolol group
and 8.9/5.5 mmHg with amlodipine group)18. 

During the period of monitoring the effect of the com-
bination of felodipine and metoprolol during the two years’
period, the antihypertensive effect achieved in the first
month’s period is slightly intensified in the next month and
is maintained by the end of the two years’ monitoring pe-
riod19-21. Practically during each monitoring period, a posi-
tive BP response in 90% of respondents was obtained21.

The application of these two drugs in fixed combina-
tion is especially interesting with patients with coronary
heart disease and hypertension. The both drugs are the
drugs of choice in treatment of heart diseases and the inte-
gration in one pill makes the therapeutic application easi-
er and increases the patient’s persistence especially be-
cause patients with coronary heart disease take antiaggre-
gation and statin therapy and usually ACE inhibitors. 

lodipinom (smanjenje AT nakon πest tjedana terapije
14,4/9,5 mmHg felodipin i metoprolol skupina te 8,9/5,5
mmHg amlodipinska skupina)18. 

Tijekom praÊenja uËinka kombinacije felodipina i me-
toprolola u razdoblju do dvije godine, antihipertenzivni
uËinak ostvaren u prvih mjesec dana manjim dijelom se
pojaËava u sljedeÊem mjesecu te se zadræava do kraja
praÊenja od dvije godine19-21. PraktiËki u svim praÊenjima
postignut je povoljan odgovor AT u oko 90% ispitanika21.

Primjena ova dva lijeka u fiksnoj kombinaciji posebno
je zanimljiva kod koronarnih bolesnika s hipertenzijom.
Oba lijeka jesu lijekovi izbora u lijeËenju koronarne bole-
sti srca, a objedinjenje u jednoj tableti olakπava terapijsku
primjenu i poveÊava ustrajnost bolesnika. Posebno jer ko-
ronarni bolesnici inaËe uzimaju i antagregacijsku i statin-
sku terapiju, a nerijetko i ACE inhibitore. 
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