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SAZETAK: Inhibitori enzima angiotenzin konvertaze (ACE
inhibitori) predstavljaju najcesce propisivane antihipertenzive.
Ramipril je jedan od najvise istrazenih i najcesce koristenih
ACE inhibitora diliem svijeta. Kombinacija ramiprila i hidro-
klorotiazida (HCTZ) ima dodatni ucinak na snizenje vrijedno-
sti arterijskog tlaka te omogucava bolji terapijski ucinak kod
niskih doza ramiprila i HCTZ uzrokujuci pritom i manje nus-
pojava. Ucinak, sigurnost i pozitivni ucinci na ciljne organe
Krkinog ramiprila (Ampril®) i njegovih fiksnih kombinacija
(Ampril® HL i Amprif° HD) potvrdene su u 12 studija. Vise od
8.500 hipertenzivnih bolesnika sa ili bez dodatnih kardiova-
skularnih komplikacija (metabolicki sindrom, koronarna bo-
lest srca, dijabetes, bubrezni poremecaji ili zatajivanje srca
nakon infarkta miokarda) bili su ukljuceni u studije.

KLJUCNE RIJECI: arterijska hipertenzija, inhibitor enzima
angiotenzin konvertaze, ramipril, fiksne kombinacije.

SUMMARY: The most commonly prescribed drugs for hy-
pertensive patients are angiotensin-converting enzyme (ACE)
inhibitors. Ramipril is one of the most studied and the most fre-
quently used ACE inhibitors worldwide. The combination of
ramipril and hydrochlorothiazide (HCTZ) has an additive ef-
fect on blood pressure (BP) reduction and enables a better
therapeutic effect at lower doses of ramipril and HCTZ, conse-
quently causing fewer adverse reactions. The efficacy, the sa-
fety and the positive effects on target organs of Krka’s ramipril
(Ampril®) and its fixed-dose combinations (Ampril’HL and
Ampril® HD) were confirmed in 12 studies. More than 8,500
hypertensive patients with and without additional cardiovas-
cular complications (metabolic syndrome, coronary heart dis-
ease, diabetes, renal disorders, heart failure after myocardial
infarction) were included in the studies.
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(ACE inhibitor) koji smanjuje periferni vaskularni ot-

por izravnom inhibicijom ACE u cirkulacijskom su-
stavu i tkivima kako bi se sprijecio pretvaranje angiotenzi-
na | u njegov vazokonstrikcijski oblik angiotenzin II. Hi-
droklorotiazid (HCTZ) povecava renalno izlucivanje na-
trija i klorida i kona¢no moze uzrokovati dugoro¢no sma-
njenje sistemske vaskularne rezistencije. Kombinacija ra-
miprila i HCTZ ima terapijski smisao zbog svojih razlicitih,
ali opet komplementarnih i sinergijskih mehanizama dje-
lovanja. Kombinacija ramiprila i HCTZ ima dodatan uci-
nak na snizavanje vrijednosti arterijskog tlaka (AT) te omo-
gucava bolji terapijski ucinak kod nize doza ramiprila i
HCTZ uzrokujuci tako manje nuspojava. Antihipertenzivni
ucinak ove kombinacije traje do 24 sata".

Ramipril je inhibitor enzima angiotenzin konvertaze

Ramipril, najc¢esce propisivan ACE inhibitor u svijetu,
takoder ima osnovne mehanizme kojima sprjecava kardio-
vaskularne (KV) epizode te smanjuje rizik od mozdanog
udara, KV smrti i infarkta miokarda neovisno o snizenju
AT. To pokazuje da bi visokorizi¢ne bolesnike trebalo li-
jeciti visokim dozama ramiprila uz ostale preventivne mje-
re bez obzira na njihov pocetni AT**. Zastitni ucinci ra-
miprila na vaskularnu stijenku bi se mogli objasniti sma-
njenim oksidativnim stresom i smanjenim proliferacijskim
i upalnim reakcijama rezultirajuci pozitivnim ucinkom na
sprjecavanje progresije aterosklerotskih plakova. Protu-
upalni odgovor na ACE inhibiciju moze dovesti do stabi-
lizacije plaka. Ovi uzro¢ni koncepti su podrzani rezultati-

hibitor which reduces peripheral vascular resistance

by directly inhibiting ACE in the circulatory system
and tissues in order to prevent the conversion of angio-
tensin | to its vasoconstrictor form angiotensin 1. Hydro-
chlorothiazide (HCTZ) increases the renal excretion of so-
dium and chloride and may ultimately produce a long-term
decrease in systemic vascular resistance. The combination
of ramipril and HCTZ makes therapeutic sense due to their
different but complementary and synergistic mechanisms
of action. The combination of ramipril and HCTZ has an
additive effect on blood pressure (BP) reduction and enab-
les a better therapeutic effect at lower doses of ramipril and
HCTZ, consequently causing fewer adverse reactions. The
antihypertensive effect of the combination lasts for up to 24
hours™.

Ramipril is the most frequently prescribed ACE inhi-
bitor in the world and also has the underlying mechanisms
by which it prevents cardiovascular (CV) events and de-
creases the risk for stroke, CV death and myocardial infarc-
tion independently of the reduction in BP. This shows that
high-risk patients should be treated with high doses of ra-
mipril in addition to other preventive measures irrespective
of their initial BP**”.The protective effects of ramipril on the
vascular wall could be explained by decreased oxidative
stress and decreased proliferative and inflammatory re-
sponses, resulting in a beneficial effect against the progres-
sion of atherosclerotic plaques. The anti-inflammatory re-
sponse of ACE inhibition may lead to plaque stabilisation.

Ramipril is an angiotensin-converting enzyme (ACE) in-
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ma studije SECURE u kojoj je napredovanje ateroskleroze
znacajno usporeno ramipirilom u odnosu na placebo. Vaz-
no je da je uc¢inak doze od 10 mg, kako se koristilo u studi-
ji HOPE, bilo bolje nego ucinak doze od 2,5 mg. Ovime se
naglasava potreba za povecanjem doze ramiprila kako bi
se u potpunosti iskoristio njegov preventivni potencijal’.
Nadalje, primjenom ramiprila od 5 mg dva puta dnevno
bolesnicima s klinicki dokazanim zatajivanjem srca (ZS)
nakon akutnog infarkta miokarda (AIM) znacajno se sma-
njila ukupna smrtnost. Na temelju rezultata ramipril se
moze koristiti kod bolesnika sa ZS nakon AIM** Istrazeno
je nekoliko vaznih mehanizama djelovanja ramiprila u vis-
im dozama u HOPE istrazivanju i podstudijama: smanjeno
napredovanje ateroskleroze, poboljsanje vaskularne funk-
cije, izravan utjecaj na prevenciju hipertrofije miokarda,
sniZzenje razine glukoze i mogucnost sprjecavanja dijabe-
tesa'®. Ramipril takoder znacajno snizava rizik glavnih KV
i mikrovaskularnih (dijabeticka nefropatija i zakazivanje
bubrega) epizoda kod osoba s dijabetesom'.

Ucinkovitost i sigurnost lijecenja Krkinim ramiprilom
(Ampril®) i/ili kombinacijom ramiprila i HCTZ(Ampril® HL
i Ampril® HD) potvrdene su u postautorizacijskoj studiji
sigurnosti i ucinkovitosti koja je ukljucivala 943 hiperten-
zivna bolesnika. Tri mjeseca lijecenja donijela su dobrobit
snizenja vrijednosti sistolickog i dijastolickog AT za 15,5%
odnosno 13%. Tijekom tromjesecnog razdoblja lijecenje
se dobro podnosilo i vise od 87% bolesnika je postiglo
ciljni AT bez nuspojava’.

Ucinkovitost i sigurnost Krkinog ramiprila i njegove kom-
binacije fiksnih doza potvrdeni su u 12 studija:

¢ Jedna tableta ramiprila dnevno osigurava 24-satnu
kontrolu AT te dobru podnosljivost i prihvatljivost™

¢ Nakon tromjesecne terapije ramiprilom kod bolesni-
ka nakon AIM doslo je do znacajnog snizenja razine CRP
i LDL te porasta razine HDL; nakon jednogodisnje terapije

pozitivni ucinci su bili jos znacajniji""

These causal concepts were supported by the SECURE
study in which progression of atherosclerosis was signifi-
cantly reduced by ramipril compared with placebo. Impor-
tantly, the effect of the 10 mg dose, as used in the HOPE
study, was better than the effect of the 2.5 mg dose. This
underlines the need for titrating ramipril to a higher dose to
exploit its full preventive potential’. Furthermore, adminis-
tering ramipril 5 mg twice daily to patients with clinical ev-
idence of heart failure (HF) after acute myocardial infarc-
tion (AMI) significantly reduced the risk of all-cause mor-
tality. Based on results ramipril can be used in patients
with HF following AMI*?. Several important mechanisms of
action of ramipril in higher dosages were explored within
the HOPE trial and its substudies: decrease in atherosclero-
sis progression, improvement in vascular function, direct
impact in preventing myocardial hypertrophy, and reduc-
tion in glucose levels and potential to prevent diabetes'.
Ramipril also significantly lowers the risk of major CV and
microvascular (diabetic nephropathy and renal failure)
events in patients with diabetes'".

The efficacy and safety of the treatment with Krka's
ramipril (Ampril®) and/or the combination of ramipril and
HCTZ (Ampril® HL and Ampril® HD) were confirmed in the
post-authorisation safety and efficacy study that included
943 hypertensive patients. Three months of treatment re-
sulted in a reduction of both systolic and diastolic BP by
15.5% and 13%, respectively. Throughout the 3-month pe-
riod the treatment was very well tolerated and more than
87% of the patients reached the target BP without experi-
encing any adverse reactions®.

The efficacy and safety of Krka’s ramipril and its fixed-
dose combinations were confirmed in 12 studies:

¢ One ramipril tablet per day provided 24-h BP control
and ensured good tolerability and patient compliance®

e After 3 months of therapy with ramipril in patients af-
ter AMI, there was a significant reduction of CRP and LDL
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e Terapijom ramiprilom poboljsava endotelnu funkciju
i elasti¢nost krvnih Zzila kod hipertenzivnih dijabetic¢ara”

e Naglasen nefroprotektivan ucinak i poboljsana za-
Stita srca je uocena kombiniranom terapijom ramiprilom i
amlodipinom'

e Ramipril titriran do doze 10 mg pokazao je najbolje
rezultate u poboljsanju bubrezne funkcije — smanjene ra-
zine proteinurije i mikroalbuminurije kod hipertenzivnih
bolesnika s koronarnom bolesti srca (KBS)”

¢ Kod hipertenzivnih bolesnika s metabolickim sindro-
mom (MS) ramipril je poboljsao endotelnu, dijastolicku i
atrijsku funkciju uz smanjenje hipertrofije lijeve klijetke™

e Ramipril u kombinaciji s amlodipinom predstavlja
ucinkovitu antihipertenzivnu kombinaciju kod pacijenata
s prvim i drugim stupnjem arterijske hipertenzije i MS u
postmenopauzi. Kombinacijom se takoder postize poziti-
van metabolicki ucinak i ima vazozastitno djelovanje®

e Terapija ramiprilom se povezuje sa smanjenjem in-
deksa mase lijeve klijetke. Vezano uz antihipertenzivni i
ucinak na zastitu organa, ramipril takoder pokazuje i anti-
aritmijski uc¢inak®

¢ Dodatak ramiprila standardnoj terapiji pacijenta s ar-
terijskom hipertenzijom i KBS rezultira moguc¢noscu anti-
ishemijskih uc¢inaka, poboljsava funkcijsko stanja endotela
i smanjuje ucestalost ventrikularnih ekstrasistola i supra-
ventrikularnih aritmija®'.

U studije je bilo uklju¢eno vise od 8.500 hipertenziv-
nih bolesnika s i bez dodatnih KV komplikacija (MS, KBS,
dijabetes, bubrezni poremecaji i srcano zatajivanje nakon
infarkta miokarda).
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levels and an increase of HDL levels; after 1 year of thera-
py, positive effects were even more significant1*"

e Therapy with ramipril improved endothelial function
and elasticity of blood vessels in hypertensive diabetic pa-
tients"”

* A marked nephroprotective effect and improved pro-
tection of the heart were observed during combined thera-
py with ramipril and amlodipine'

e Ramipril titrated up to 10 mg brought best results in
the improvement of renal function — reduced levels of
proteinuria and microalbuminuria in hypertensive patients
with coronary heart disease (CHD)"

¢ In hypertensive patients with metabolic syndrome
(MS), ramipril improved endothelial, diastolic and atrial
function plus reduced left ventricular hypertrophy'

e Ramipril is in combination with amlodipine an effec-
tive antihypertensive drug in patients with first or second
degree of arterial hypertension and MS in the post-meno-
pausal period. The combination also produces a positive
metabolic effect and has vasoprotective activity"

e Therapy with ramipril has been associated with a de-
crease of left ventricular mass index. Related to its antihy-
pertensive and organ-protective properties, ramipril also
demonstrated anti-arrhythmic effects®

¢ Addition of ramipril to standard therapy in patients
with hypertension and CHD results in potentiation of anti-
ischemic effects, promotes improvement of the functional
state of the endothelium, and decreases ventricular ectopic
beats and supraventricular arrhythmias”

More than 8,500 hypertensive patients with and with-
out additional CV complications, such as MS, CHD, dia-
betes, renal disorders, or HF after myocardial infarction,
were included in the studies.
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