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SAZETAK: Krka ima vise od 25 godina iskustva u proizvodnji visokokvalitetnih lijekova koji djeluju na renin-angioten-
zin-aldosteronski sustav (RAAS) te je postala jedan od vodec¢ih proizvodaca takvih lijekova u Europi. Otkad je prvi put
uvela lijek koji djeluje na RAAS, Krka provodi medunarodna klinicka istraZivanja kako bi pratila u¢inkovitost i sigur-
nost svojih proizvoda unutar opsega primjene, omogucila lije¢nicima da steknu vlastito iskustvo o njihovom koristenju
te dokazala njihovu uéinkovitost i sigurnost u klini¢koj praksi. Uz podatke iz istrazivanja opisanih u ovom ¢lanku,

izloZit éemo i dvadesetpetogodisnji doprinos Krkinih lijekova koji utjeéu na RAAS u lijecenju arterijske hipertenzije.

SUMMARY: Krka has over 25 years of experience in the production of high-quality medicines acting on
the renin-anigotensin-aldosterone system (RAAS) and has become one of the leading producers of them
in Europe. Since its first introduction of a medicine acting on RAAS it has been performing international
clinical studies in order to monitor the efficacy and safety of its products within the scope of the doctrine,
enable doctors to gain their own experience with them, and prove their efficacy and safety in clinical
practice. With the findings of the studies described in this article, we would like to present the contribu-
tion of Krka's RAAS-acting medicines in the treatment of hypertension in over 25 years.
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Renin—angiotenzin—aldosteronski sustav (RAAS)
slozeni je sustav s kljuénom ulogom u odrza-
vanju hemodinamske stabilnosti u ljudskom tijelu
kroz regulaciju arterijskog tlaka (AT) i ravnoteze
vode i elektrolita.** No, patoloska aktivacija RAAS-
a, koju treba lijeciti, uzrokuje kroni¢nu hipertenziju i
posljedi¢no ostecenje organa.’ Pretjerana aktivaci-
jaRAAS-amozZe se lijeciti inhibitorima angiotenzin
konvertiraju¢eg enzima ili blokatorima angioten-
zin 1I receptora, pri ¢emu za obje skupine lijekova
postoje vrlo dobri podatci §to se ti¢e ucinkovitosti
1 podnosljivosti. Klinicka istrazivanja s Krkinim li-
jekovima koji djeluju na RAAS potvrdila su njihovu
ucinkovitost i visoku podnosljivost u lijecenju ar-
terijske hipertenzije u razli¢itim skupinama paci-
jenata.®” Glavni podatci i rezultati probranih kljuc-
nih istraZivanja na lijekovima koji djeluju na RAAS

he renin—angiotensin—aldosterone system

(RAAS) is a complex system that has a key
role in maintaining hemodynamic stability in
the human body through regulation of arterial
blood pressure (BP) and water and electrolyte
balance.** However, pathological activation
of RAAS, which requires treatment, results in
chronic hypertension and consequent end or-
gan damage.® Excessive RAAS activation can
be treated with angiotensin-converting enzyme
(ACE) inhibitors or angiotensin Il receptor block-
ers (ARBs), which are both supported by very
solid data regarding their safety and tolerability
profiles. Clinical studies with Krka's RAAS-act-
ing medicines have confirmed their efficacy and
good tolerability in the treatment of hyperten-
sion in different groups of patients.®” The main
data and results of selected key clinical studies



prikazani suutablicamaldo 4. U nastavku ¢emo ukratko prika-
zati glavne rezultate.

Prvi Krkin lijek s djelovanjem na RAAS bio je enalapril, uve-
den na trziste 1988. godine. Od tada je provedeno vise od 40
medunarodnih klini¢kih istraZivanja na lijekovima koji dje-
luju na RAAS. Istrazivanja su provedena za lijekove perindo-
pril (Perineva®), enalapril (Enap®), ramipril (Ampril®), losartan
(Lorista®) i valsartan (Valsacor®) te fiksne kombinacije lijekova
(FKL) s diuretikom ili amlodipinom. Svrha istrazivanja bila je
pracenje ucinkovitosti i sigurnosti tih lijekova. Dodatna im je
vrijednost Sto uklju¢uju razli¢ite populacije pacijenata: od pa-
cijenata s blagom do umjerenom arterijskom hipertenzijom do
onih s pove¢anim kardiovaskularnim rizikom ili drugim sta-
njima, kao $to su zatajivanje srca (ZS), pacijenti s preboljelim
infarktom miokarda, dijabetesom, dijastolickom disfunkcijom
lijeve klijetke, hiperuricemijom i gihtom, seksualnom disfunk-
cijom i drugim stanjima. Raznolikost pacijenata doprinijela je
Sirokom rasponu primarnih ciljeva i klini¢kih ishoda koji su
daleko veci od snizenja vrijednosti AT.%7

Najnovije istrazivanje radeno je na FKL perindoprilaiamlo-
dipina. Ova je kombinacija lijekova prosla istrazivanje koje je
trajalo Getiri mjeseca te je ukljucilo 2880 pacijenata. Ve¢ unu-
tar jednog mjeseca lije¢enja gotovo pola pacijenata doseglo je
ciljnu razinu sniZenja AT. Vec¢ina je pacijenata dobro podno-
sila kombinaciju lijekova; 91% pacijenata nije navelo nikakve
nuspojave. Pacijenti su se dobro pridrzavali lije¢enja, a doze
nije bilo potrebno pretjerano prilagodavati.? Perindopril, koji je
dosad bio uklju¢en u ukupno cetiri istrazivanja kao samosta-
lan lijek ili kao FKL s indapamidom ili amlodipinom, koristen
je u jednoj od najvec¢ih neinterventnih klini¢kih istrazivanja
u kardiovaskularnoj medicini —u ATRACTIV istrazivanju.® To
je istrazivanje potaknulo dobro poznato ASCOT istrazivanje,
koje je najvece europsko istrazivanje arterijske hipertenzije
ikad provedeno.® ATRACTIV istrazivanje, koje se bavilo u¢in-
kovito$éu suvremenog pristupa smanjenju rizika od kardova-
skularnih bolesti u primarnoj skrbi, provedeno je na vise od
4400 pacijenata u Ceskoj Republici. Bolje lijeéenje arterijske
hipertenzije u ATRACTIV istrazivanju povezano je sa znacaj-
nim snizenjem vrijednosti AT.*°

Jedan od najprouc¢avanijih Krkinih lijekova koji djeluju na
RAAS svakako je Ampril® koji je klinicki dokazan u 15 kli-
nickih istrazivanja u osam zemalja na gotovo 9000 pacijena-
ta.'*20 [strazivanja su donijela vazne rezultate i veliku bazu
podataka kakva nije na raspolaganju za ijedan drugi generic-
ki ramipril. Istrazivanja s ramiprilom ukljuc¢ivala su pacijente
s blagom do umjerenom hipertenzijom, koronarnom bolesti
srca, dijabetes melitusom ili metabolickim sindromom, pa-
cijenata s preboljelim infarktom miokarda i visokorizi¢nih
pacijenata. Ovisno o vrsti populacije, primarni ciljevi su bili,
uz evaluaciju smanjenja vrijednosti AT, procjena ucéinka li-
jeka na kardioloske i cerebrovaskularne komplikacije i rad
bubrega, te poboljSanje elasticiteta arterijskih stijenki nakon
smanjenja AT 1 hipertrofije lijevog ventrikula. Iako je ramipril
imao razli¢ite pozitivne u¢inke u odredenim situacijama, AT
se drzao pod kontrolom u svim skupinama pacijenata neovi-
sno o pocetnim uvjetima.**?° Istrazivanje CALYPSO takoder
je pokazalo da ramipril, dan unutar prva 24 sata nakon pojave
akutnog koronarnog sindroma i tijekom tri mjeseca terapije,
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performed with RAAS-acting medicines are presented in Ta-
bles 1,2, 3 and 4. In continuation we are briefly summarizing
their main results.

Krka's first medicine acting on RAAS was enalapril, which
was introduced on the market in 1988. Since then, more than
40 international clinical studies were performed with RAAS-
acting medicines. The studies were performed with perindo-
pril (Perineva®), enalapril (Enap®), ramipril (Ampril®), losar-
tan (Lorista®) and valsartan (Valsacor®) and their fixed-dose
combinations (FDC) with either diuretic or amlodipine. They
were performed with the purpose to monitor the efficacy and
safety of these medicines. Their added value is the inclusion
of different populations of patients: from patients with mild to
moderate hypertension to those with increased cardiovascu-
lar risk or with other conditions and risk factors, such as heart
failure (HF), post-myocardial infarction (MI) patients, patients
with diabetes, left ventricular diastolic dysfunction, hyperu-
ricemia and gout, sexual dysfunction and other conditions.
The variety of patients has contributed to a broad setting of
primary objectives and clinical outcomes, which were far be-
yond BP reduction.®?

The most recent study was performed with FDC of perindo-
pril and amlodipine. The use of this combination was studied
in a 4-month study in 2,880 patients. Already within 1 month
of treatment almost half of the patients reached their target
BP values. In most patients, the FDC of perindopril and am-
lodipine was well tolerated with no adverse reactions being
reported in 91% of the patients. Good treatment adherence
with little need of dose adjustment to achieve target BP was
reported.® Perindopril, which has been until now included in
altogether 4 studies in either monotherapy or FDC with in-
dapamide or amlodipine, was also used in one of the larg-
est non-interventional clinical studies with cardiovascular
medicines, in the ATRACTIV study.® The ATRACTIV study
simulated the well-known ASCOT study which was the larg-
est European study ever performed in hypertension.® The
ATRACTIV study, which investigated the efficacy of a com-
plex and modern approach to cardiovascular risk reduction
in primary care, was conducted in more than 4,400 patients
in the Czech Republic. Improved management of hyperten-
sion in the ATRACTIV study was associated with a significant
decrease of BP.®

One of the most studied Krka's RAAS-acting medicine is cer-
tainly Ampril®, which has been clinically proven in 15 clinical
studies conducted in eight countriesin nearly 9,000 patients .20
The studies yielded important results and an extensive data
base, which is not available for any other generic ramipril.
Studies with ramipril included patients with mild to moder-
ate hypertension, ischemic heart disease, diabetes mellitus
or metabolic syndrome, post-MI patients or high risk patients.
Depending on the particular patient population, the primary
objectives were, in addition to the evaluation of BP reduction,
the influence on the frequency of cardiac and cerebrovascular
complications and kidney function and on the improvement of
arterial wall elasticity after reduction of arterial pressure and
left ventricular hypertrophy. Although ramipril showed differ-
ent benefits in specific situations, it also kept BP under control
in all patient groups regardless of the type of their condition 20
CALYPSO study additionally proved that ramipril, given within
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Contribution of Krka's RAAS-acting Medicines in the
Treatment of Hypertension: 25 Years of Clinical Experience

poboljsava prognozu u pacijenata koji prezive akutni infarkt
miokarda.”®

Enap®, aktivna tvar koja je kljuéni ¢imbenik u lijeGenju ar-
terijske hipertenzije, imala je vazan doprinos uspjehu klinic¢-
kih istraZivanja te je koristena kod vise od 20.000 pacijenata
1z viSe od 25 drzava.!

Osim §to proizvodi ACE inhibitore, Krka je takoder jedan
od vodeéih proizvodaca blokatora angiotenzin II receptora.
Prva je genericka tvrtka u Europi koja lije¢nicima nudi Sest
blokatora angiotenzin II receptora. Zadnjih je godina prove-
deno nekoliko klini¢kih istrazivanja s losartanom (Lorista®) i
valsartanom (Valsacor®) na vise od 30.000 pacijenata. Oba su
lijeka testirana na razli¢itim skupinama pacijenata.’” Istrazi-
vanje LAURA pokazalo je da losartan, uz uspjeSno smanjenje
vrijednosti AT, takoder uzrokuje znacajno smanjenje koncen-
tracije uric¢ne kiseline u pacijenata s hiperuricemijom.?? Na-
dalje, losartan takoder znatno smanjuje mikroalbuminuriju u
pacijenata s dijabetesom tipa 2.2 Rezultati klinickog istrazi-
vanja s valsartanom u hipertenzivnih pacijenata sa ZS, nakon
infarkta miokarda, s poremec¢enom dijastolickom funkcijom
lijeve klijetke i onih s erektilnom disfunkcijom jasno opravda-
va primjenu ovog lijeka kod svih spomenutih skupina pacije-
nata. Uz smanjenje vrijednosti AT, valsartan poboljsava simp-
tome androgenske deficijencije, klinicko stanje pacijenata s
kroni¢nim zatajivanjem srca 1 smanjuje mikroalbuminuriju.
Podatci iz istrazivanja takoder potvrduju dobru podnosljivost
valsartana 42

ZAKLJUCGAK

Klini¢ko iskustvo s Krkinim lijekovima koji djeluju na RAAS
neprestanoraste, a vise od 70.000 pacijenata sudjelovalo jeili je
trenutno dio klini¢kih istrazivanja. To obilno klini¢ko iskustvo
predstavlja jasan i uvjerljiv dokaz o uspjehu tih lijekova pri lije-
¢enju arterijske hipertenzije i kardiovaskularnih bolesti.

the first 24 hours after acute coronary syndrome occurrence,
and administered during the following 3 months, improves
prognosis in patients who survived acute MIL®

Enap® an active substance which represents the corner-
stone in the treatment of hypertension, provided an impor-
tant contribution to the success of own clinical studies since
it was used in more than 20,000 patients in more than 25
countries.#

Apart from producing ACE inhibitors, Krka is also one of the
leading producers of ARBs. It is the first generic company in
Europe that has offered six ARBs to physicians. With losartan
(Lorista®) and valsartan (Valsacor®), several clinical studies
were conducted in the recent years in approximately 30,000
patients. Different populations of patients were included in
studies with both of them.” The clinical study LAURA proved
that losartan also provides, in addition to effective BP reduc-
tion, a substantial reduction in uric acid concentration in pa-
tients with hyperuricemia.?? Moreover, losartan significantly
reduced microalbuminuria in patients with type 2 diabetes.?
The results of clinical studies with valsartan in hyperten-
sive patients with HF, after MI, with impaired left ventricular
diastolic function and in patients with erectile dysfunction
clearly support its use in all of these patient populations. In
addition to BP reduction, valsartan improved androgen de-
ficiency symptoms, the clinical condition of patients with
chronic HF and reduced microalbuminuria. The results also
confirmed good tolerability of valsartan 2426

CONCLUSION

Clinical experience with Krka's RAAS-acting medicines is in-
creasing, with more than 70,000 patients treated in completed
or on-going clinical studies. This extensive clinical experi-
ence provides clear and conclusive evidence of the benefits
of these medicines in the treatment of hypertension and car-
diovascular disease.
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