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Nebivolol — novi beta-
blokator na raspolaganju
nasim bolesnicima

Nebivolol — a new
beta-blocker available
for our patients

Aleksandar Knezevic¢
Zadar General Hospital

SAZETAK: Premda je registriran u Hrvatskoj jos 2002. go-
dine, a na Dopunskoj listi lijekova Hrvatskog zavoda za
zdravstveno osiguranje se nalazi od prije godinu dana,
Nebilet® (nebivolol) je tek odnedavna dostupan nasim
bolesnicima. Nebivolol je istovremeno visokoselektivni bloka-
tor beta-1 receptora, ali i vazodilatator, preteZito preko oslo-
badanja dusicnog oksida. Stoga je indiciran u lijecenju arteri-
jske hipertenzije i kroni¢nog zatajivanja srca. U lijecenju zata-
jivanja srca temeljem SENIORS studije, indiciran je za lijece-
nje osoba starijih od 70 godina. Posebna osobina nebivolola je
njegov velik ucinak na oslobadanje dusicnog oksida (NO) kao
snaznog vazodilatatora. Pored vazodilatacije NO ima antia-
gregacijsko djelovanje, smanjuje proliferaciju glatkomisicnih
stanica i migraciju leukocita. Na smanjeno oslobadanje NO
utjecu: arterijska hipertenzija, dislipidemija, dijabetes i staren-
je. To je posebice vazno u lijecenju sistolicke hipertenzije,
koja se primarno javlja u osoba starijih od 55 godina i sada se
smatra cimbenikom kardiovaskularnog rizika. Taj je rizik
izravno povezan sa smanjenom elasticnoscu velikih arterija.
Jedan od cimbenika koji dovodi do smanjene elasticnosti ar-
terija je i disfunkcija endotela, te zbog toga manjeg lucenja
NO. Nebivolol kao lijek koji povecava oslobadanje NO stoga
je vrlo pogodan za lijecenje sistolicke hipertenzije, daleko vise
od atenolola, koji tih svojstava nema. Takoder zbog visoke se-
lektivnosti na beta-1 receptore (koja je veca od bisoprolola i
karvedilola), izaziva i manje nuspojava (poglavito bronhoop-
struktivni ucinak), a ima i povoljan metabolicki ucinak s neu-
tralnim ili povoljnim djelovanjem na inzulinsku rezistenciju,
te razinu glukoze i lipida u plazmi.
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SUMMARY: Although registered in Croatia since 2002,
and it has been accessible on the Complementary List of Med-
icines by the Croatia Bureau of Health Insurance for almost a
year, Nebilet® (nebivolol) has only recently become available
to our patients. Nebivolol is a highly-selective blocker of beta-
1 receptors and also a vasodilatator, mostly through the release
of nitrous oxide. It is therefore recommended in treating arte-
rial hypertension and chronic heart failure. In treating heart
failure based on the SENIORS study, persons older than 70
years of age are recommended for such treatment. A special ef-
fect of nebivolol is its great impact on releasing nitric oxide
(NO) as a strong vasodilatator. Besides vasodilatation, NO
possesses antiaggregation effects, reduces proliferation of
smooth muscle cells and migration of leukocytes. A reduction
in releasing NO is influenced by: arterial hypertension, dyslipi-
demia, diabetes and aging. This is especially important in
treating systolic hypertension, which appears primarily in per-
sons over 55 years of age and is now considered a cardiovas-
cular risk. This risk is directly related to a reduction in the elas-
ticity of large arteries. One of the factors that leads to a reduc-
tion in elasticity in arteries is dysfunction of endothelium, and
therefore leading to less secretion of NO. Nebivolol as med-
ication that increases release of NO is therefore very suitable
for treating systolic hypertension, much more so than atenolol,
which does not possess these characteristics. Also, due to a
high selectivity of beta-1 receptors (which is greater than biso-
prolol and carvedilol), it causes fewer side-effects (mainly
broncho-obstructive effects), and has a favourable metabolic
effect with neutral or appropriate action on insulin resistance,
and on the level of glucose and lipids in plasma.

KEYWORDS: nebivolol, arterial hypertension, heart failu-
re, nitrogen oxide, beta-blockers.

Dopunskoj listi lijekova Hrvatskog zavoda za zdrav-

stveno osiguranje se nalazi od prije godinu dana,
Nebilet® (nebivolol) je tek odnedavna dostupan nasim bo-
lesnicima.

Premda je registriran u Hrvatskoj jos 2002. godine, a na

Nebivolol je istovremeno visokoselektivni blokator be-
ta-1 receptora, ali i vazodilatator pretezito preko oslobada-
nja dusi¢nog oksida. Stoga je indiciran u lijecenju arterij-
ske hipertenzije (AH) i kroni¢nog zatajivanja srca. U lijece-
nju zatajivanja srca temeljem Seniors studije, indiciran je
za lije¢enje osoba starijih od 70 godina.

Brojnim klinickim ispitivanjima dokazano je da je do-
bra kontrola arterijskoga tlaka (AT) bitan ¢imbenik, kako u
prevenciji kardiovaskularnih bolesti, tako i u njihovom lije-
¢enju. Unato¢ novim i raznovrsnim terapijskim mogucno-
stima, prema brojnim izvorima, jos uvijek velik broj bole-
snika nema reguliran AT na odgovarajuci nacin.

been accessible on the Complementary List of Medi-

cines by the Croatia Bureau of Health Insurance for
almost a year, Nebilet® (nebivolol) has only recently be-
come available to our patients.
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Nebivolol is a highly-selective blocker of beta-1 recep-
tors and also a vasodilatator, mostly through the release of
nitrous oxide. It is therefore recommended in treating arte-
rial hypertension (AH) and a chronic heart failure. In treat-
ing heart failure based on the Seniors study, persons older
than 70 years of age are recommended for such treatment.

Numerous clinical tests have proven that a good con-
trol of blood pressure (BP) is an important factor not only
in the prevention of cardiovascular diseases, but also in its
treatment. Despite new and various therapeutical possibil-
ities, in accordance with many sources, still a large num-
ber of patients do not have a regulated BP in an acceptable

manner.



Prema posljednjim Europskim smjernicama, za inicijal-
no lijecenje preporuca se odabrati jedan od lijekova iz slje-
decih skupina: diuretik, beta-blokator, kalcijski antagonist,
ACE inhibitor ili antagonist angiotenzinskih receptora.
Beta-blokatori se preporucuju u bolesnika s koronarnom
bolesti srca, preboljelim infarktom miokarda, zatajivanjem
srca, tahiaritmijama i u trudnodi. U provedenim klinickim
ispitivanjma nebivolol je pokazao istu ucinkovitost kao i
drugi beta-blokatori, te antihipertenzivi iz ostalih farma-ko-
terapijskih skupina.

Ipak, u posljednje vrijeme uloga beta-blokatora kao pr-
voga antihipertenziva postaje upitna, poglavito atenolola.
Prema nekim autorima, njegova se primjena uopce ne pre-
poruca, dok se iz skupine beta-blokatora u terapiji AH pri-
marno preporucuju lijekovi s vazodilatatornim osobinama,
a to su karvedilol i nebivolol. Posebna osobina nebivolola
je njegov velik ucinak na oslobadanje dusi¢nog oksida
(NO) kao snaznog vazodilatatora. Pored vazodilatacije,
NO ima antiagregacijsko djelovanje, smanjuje proliferaci-
ju glatkomisic¢nih stanica i migraciju leukocita. Na smanje-
no oslobadanje NO utjecu: AH, dislipidemija, dijabetes i
starenje. To je posebice vazno u lijecenju sistolicke hiper-
tenzije, koja se primarno javlja u osoba starijih od 55 godi-
na i koja se sada smatra ¢cimbenikom kardiovaskularnog ri-
zika, a taj je rizik izravno povezan sa smanjenom elasti-
¢noscu velikih arterija. Jedan od ¢imbenika koji dovodi do
smanjene elasti¢nosti arterija je i disfunkcija endotela, te
zbog toga manjeg lucenja NO. Nebivolol kao lijek koji po-
vecava oslobadanje NO vrlo je pogodan za lijecenije sisto-
licke hipertenzije, svakako puno vise od atenolola koji tih
svojstava nema. Takoder zbog visoke selektivnosti na beta-
1 receptore (koja je veca od bisoprolola i karvedilola) iza-
ziva i manje nuspojava (poglavito bronhoopstruktivni uci-
nak), a ima i povoljan metabolicki uc¢inak s neutralnim ili
povoljnim djelovanjem na inzulinsku rezistenciju, te razi-
nu glukoze i lipida u plazmi.

Zatajivanje srca je bolest koja je i dalje u porastu, una-
to¢ svim do sada poduzetim mjerama na njezinoj preven-
ciji i lijecenju. Jedan je od glavnih razloga za hospitalizaci-
ju, mortalitet je jos uvijek visok, a kvaliteta Zivota bolesni-
ka je mala. Uvodenjem u terapiju zatajivanja srca ACE in-
hibitora i beta-blokatora, znacajno je poboljsana farmako-
terapija ove bolesti, te je poglavito povecana duzina pro-
sje¢nog prezivljavanja bolesnika. U terapiji kroni¢nog za-
tajivanja srca do sada su se rabila tri beta-blokatora s do-
kazanim ucinkom (karvedilol, metoprolol i bisoprolol), a
nakon klinickog ispitivanja Seniors, njima se pridruzio i
nebivolol. Posebno znacenje ove studije je u tome $to su u
njoj sudjelovali ispitanici koji puno bolje predstavljaju pro-
sjecnoga bolesnika sa zatajivanjem srca. Takav je bolesnik
u prosjeku stariji od onih koji su sudjelovali u dosadasnjim
klinickim ispitivanjima beta-blokatora u zatajivanju srca, te
ima cesce popustanje srca s ocuvanom sistolickom funkci-
jom lijeve klijetke, entitet za cije lijecenje su dosadasnji
dokazi iz klinickih ispitivanja bili ograniceni. Primjena ne-
bivolola u ovih bolesnika dovodi do manjeg broja hospita-
lizacija, te veceg prezivljavanja, neovisno o veli¢ini istisne
frakcije srca na pocetku ispitivanja.
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According to the most recent European guidelines, as
regards the initial treatment, one of the following medici-
nes from the following groups is recommended: diuretic,
beta-blocker, calcium antagonist, ACE inhibitor or antago-
nist of angiotensin receptors. Beta-blockers are recommen-
ded to patients with coronary heart diseases, those recove-
ring from myocardial infarction, heart failure, tachyarrthy-
mia and during pregnancy. In undertaken clinical testing,
nebivolol has shown the same effectiveness as other beta-
blockers, and antihypertensive drugs from the other phar-
macotherapy groups.

However, during recent times, the role of beta-blockers
as a first hypertensive has become questionable, especial-
ly atenolol. According to some authors, its use is generally
not recommended, while from the beta-blocker group in
therapy AH primarily recommended are medicines with
vasodilatator characteristics, such as carvedilol and nebi-
volol. A particular characteristic of nebivolol is its strong
affect on the release of nitrogen oxide (NO) as a strong va-
sodilatator. Besides vasodilatation, NO has an antiaggrega-
tion effect, reducing the proliferation of smooth muscle
cells and migration of leukocytes. Reduction in release of
NO is affected by: AH, dyslipidemia, diabetes and aging.
This is especially important in treating systolic hyperten-
sion, which primarily appears in persons over 55 years of
age and which is considered to be a cardiovascular risk,
with the risk exceptionally related to reduced elasticity of
large arteries. One of the factors leading to reduced elastic-
ity of arteries is a dysfunction of endothelium resulting
thus in less secretion of NO. Nebivolol as a medicine in-
creasing the release of NO and is very appropriate for treat-
ing systolic hypertension, much more so than atenolol
which does not possess such characteristics. Also, due to
its high selectivity of beta-1 receptors (which is greater than
bisoprolol and carvedilol) it causes fewer side-effects (es-
pecially broncho-obstructive effects), but it also possesses
a favourable metabolic effect with neutral and appropriate
results on insulin resistance, and the level of glucose and
lipids in plasma.

Heart failure is an illness which is still increasing, de-
spite all measures undertaken for its prevention and treat-
ment. It is one of the main reasons for hospitalization, mor-
tality is still always high, while the patients’” quality of life
is low. By introducing therapy for heart failure using ACE
inhibitors and beta-blockers, pharmacotherapy of such a
disease has been significantly improved, and the expected
life average of the patient has been generally increased.
Therapy for chronic heart failure has up till now included
three beta-blockers with proven results (carvedilol, meto-
prolol and bisoprolol), and following testing Seniors,
nebivolol has now joined them. Of special significance to
this study is that examinees who much better represent an
average patient with heart failure participated. Such a pa-
tient is on average older than those who had participated
in previous clinical testing of beta-blockers for heart fail-
ure, and suffers from a more frequent failure of the heart
with preserved systolic functioning of the left ventricle, an
entity for which treatment previous evidence from clinical
testing were limited. Administration of nebivolol in such
patients leads to less hospitalization, and a greater chance
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Iz svega navedenoga, vidljivo je da je nebivolol beta-
blokator s vrlo povoljnim farmakoloskim profilom, te doka-
zanim ucinkom u lijecenju AH, kao i zatajivanja srca u
osoba starijih od 70 godina, koji i ¢ine pretezit broj obo-
lielih od ove bolesti. Zbog njegova farmakoloskog profila
(velika beta-1 selektivnost i vazodilatacijski ucinak),
nebivolol je lijek koji se sve vise preporucuje kao beta-
blokator izbora u lijecenju AH i zatajivanja srca.
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of survival, independent of the size of ejection fraction of
the heart at the start of testing.

From what has been stated, it is evident that nebivolol
is a beta-blocker with a very good pharmacological profile,
and proven effect in treating AH, as well as heart failure in
persons older than 70 years, that make for those mainly
suffering from such a disease. Due to its pharmacological
profile, (large beta-1 selectivity and vasodilatation effect),
nebivolol is a medication increasingly recommended as a
beta-blocker, a choice in treating AH and heart failure.
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4. kongres Hrvatskog drustva za
ultrazvuk u medicini i biologiji s
medunarodnim sudjelovanjem

Zagreb, hotel Westin, 3. i 4. travnja 2008.

Sekcija iz ehokardiografije - Ultrazvuk u kardiologiji i
hitnoj medicini

Petak, 4. travnja 2008. godine, 14.30 - 17.30 sati

Voditelj sekcije: V. Nikoli¢ Heitzler, Zagreb

Predsjedavajuci : D. Stajer, Ljubljana; D. Planinc, Zagreb

14.30-14.42 (+3) M. Vrsalovic: Ehokardiografija u
procjeni kardiovaskularnog rizika

14.45-14.57 (+3): K. Stambuk: Ehokardiografija kod
bolesnika s dijabetesom

15.00-15.12 (+3): I. D. Gabri¢: Ehokardiografija kod

plucnih bolesnika

15.15-15.30 (+3): A. Smalcel): Ehokardiografska eval-
acija atrijske morfologije i funkcije u aritmijama

15.33-15.48 (+3): D. Stajer: Ehokardiografija u hemodi-
namskoj procjeni kriticnog bolesnika

15.51- 16.20 Pauza za kavu

16.20-16.35 (+3): D. Planinc: Ishemijska mitralna
regurgitacija

16.38-16.53 (+3): B. Starcevic¢: Aortna stenoza sa
znacajnom disfunkcijom lijevog ventrikula

16.56-17.11 (+3): V. Nikoli¢ Heitzler: Miokarditis

17.14-17.27 (+3): D. Deli¢-Brkljacic¢: Transezofagijska
ehokardiografija kao nadopuna i metoda u rjesava-
nju transtorakalnih ehokardiografskih enigma

4th Congress of the Croatian society
for ultrasound in medicine and biology
with international participation
Zagreb, Westin hotel, 3rd and 4th April 2008

Session in echocardiography - Ultrasound in cardiolo-
gy and emergency medicine

Friday, 4th April 2008, 14.30 - 17.30

Host of the session: V. Nikoli¢ Heitzler, Zagreb

Chairpersons : D. Stajer, Ljubljana; D. Planinc, Zagreb

14.30-14.42 (+3) M. Vrsalovic¢: Echocardiography in
assessing cardiovascular risks

14.45-14.57 (+3) K. Stambuk: Echocardiography in
patients suffering from diabetes

15.00-15.12 (+3) I. D. Gabric: Echocardiography in
patients suffering from lung diseases

15.15-15.30 (+3) A. Smalcelj: Echocardiographic eval-
uation of atrial morphology and functions in
arrhythmias

15.33-15.48 (+3) D. Stajer: Echocardiography in
haemodynamic assessment of critical patients

15.51- 16.20 Coffee break

16.20-16.35 (+3) D. Planinc: Ischemic mitral regurgitation

16.38-16.53 (+3) B. StarCevi¢: Aortic stenosis with a
siginificant dysfunction of the left ventricle

16.56-17.11 (+3) V. Nikoli¢ Heitzler: Myocarditis

17.14-17.27 (+3) D. Deli¢-Brkljacic¢: Transesophageal
echocardiography as a supplement and a

method in resolving transthoracic
echocardiographic enigmas




