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SAZETAK: Dokazano je da statini smanjuju kardiovaskularni pobol i smrtnost u primarnoj i sekundar-
noj prevenciji kardiovaskularnih bolesti. No lije¢enje statinima jo$ uvijek nije optimalno jer ve¢ina
pacijenata ne postiZe najve¢e moguce pozitivne ucinke ovakve preventivne strategije. Krka ima sirok
raspon statina koji su iscrpno testirani. Studije donose jasne i opsezne dokaze o dobrobiti primjene
atorvastatina (Atoris®) i rosuvastatina (Roswera®) u primarnoj i sekundarnoj prevenciji, ukljucujuci
uspjesno lijecenje ukupnoga lipidnog profila, postizanje ciljne razine lipida, prevencije ozbiljnih ishe-
mijskih ishoda u pacijenata s akutnim koronarnim sindromom, preventivne pleiotropne u¢inke i do-
bar sigurnosni profil. Klinic¢ke studije na Krkinim statinima vazan su doprinos boljem lije¢enju hiper-
lipidemije u razli¢inim skupinama pacijenata.

SUMMARY: Statins have been proven to reduce cardiovascular morbidity and mortality in primary
and secondary prevention of cardiovascular disease. However, statin treatment is still not optimal,
with the majority of patients not achieving the maximum benefits of this preventive strategy. Krka
offers a wide range of statins that have been extensively studied. The studies have provided clear
and conclusive evidence about the benefits of atorvastatin (Atoris®) and rosuvastatin (Roswera®) in
primary and secondary prevention patients, including effective management of the total lipid profile,
achievement of target lipid levels, prevention of severe ischemic outcomes in patients with acute coro-
nary syndrome, protective pleiotropic effects and a good safety profile. Clinical studies with Krka's
statins represent an important contribution to a better management of hyperlipidemia in different
groups of patients.
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aznost primjene statina raste iz godine

I\ ’ u godinu zbog povecane svijesti o potre-
bi lijeCenja povisene razine kolesterola

u krvi. Vazan korak u lijec¢enju statinima dogo-
dio se 1994. godine, kada je klinicko istrazivanje
Scandinavian Simvastatin Survival Study (4S)
prvi put dokazalo dobrobiti lije¢enja statinima u
pacijenata u sekundarnoj prevenciji. Istrazivaci
su zakljuéili da je lijecenje simvastatinom sigur-
no te da pobolj$ava stope prezivljenja u pacijena-

ith increased awareness about the
need of treating elevated levels of
blood cholesterol, the importance of

statins is growing every year. A major mile-
stone in the statin therapy was the year 1994,
when the Scandinavian Simvastatin Survival
Study (4S) for the first time demonstrated the
benefits of statin treatment in secondary pre-
vention patients. The investigators of the study
suggested that treatment with simvastatin was
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ta s koronarnom bolesti srca (KBS).! No dokazano je da statini
smanjuju kardiovaskularni (KV) pobol i smrtnost ne samo u
sekundarnoj prevenciji kardiovaskularnih bolesti (KVB) ve¢ i
u drugim terapijskim podruc¢jima. Studija JUPITER potvrdi-
la je 2003. godine pozitivne ucinke lije¢enja statinima i kod
pacijenata u primarnoj prevenciji.? Na temelju tih rezultata,
prevencija KVB uvedena je kao nova indikacija za statine. Po-
zitivni uéinci uporabe statina u primarnoj prevenciji kasnije
su potvrdeni takoder 1 u Cochrane pregledu tijekom 2013. go-
dine kod 56 934 pacijenta, koji je dokazao smanjenje ukupne
smrtnosti, ozbiljnih KV zbivanja i revaskularizacije.® Zbog
neupitnih dokaza i preporuka u smjernicama za lijeCenje, pri-
marna je prevencija iz godine u godinu bivala sve vaznijom.
Prema Europskim smjernicama za prevenciju KVBu klini¢koj
praksiiz 2012. god, viSe od 50 % primije¢enog smanjenja stope
smrtnosti od KBS povezano je s djelovanjem na ¢imbenike ri-
zika, a 40 % je posljedica poboljsanog lijecenja.* Ipak, lijeCenje
statinima jo$ uvijek nije optimalno. Cetiri od pet pacijenata s
visokim rizikom i, prema rezultatima nedavno objavljene stu-
dije EUROASPIRE 1V, vise od 80 % lijecenih pacijenata s KBS
ne postizu ciljne vrijednosti lipida te stoga ne dobiju najveci
moguci pozitivni uéinak od tog preventivnog lijecenja.5®

Lijecenje hiperlipidemije i prevencija KVB medu najvazni-
jim su podrué¢jima moderne medicine. Stoga, farmaceutska
tvrtka Krka nudi statine koji su opsezno testirani u primarnoj
i sekundarnoj prevenciji. U ovome ¢emo ¢lanku ukratko izni-
jeti glavne podatke i rezultate najvaznijih klinic¢kih studija s
atorvastatinom (Atoris®) i rosuvastatinom (Roswera®), koji su
prikazani u tablicamal,21i 3.

Rezultati ostalih klini¢kih studija s atorvastatinom, §to se
uc¢inkovitosti tice, u skladu su s podatcima iz sljedec¢ih studi-
ja provedenih s Krkinim atorvastatinom: INTER-ARS, ATOP,
ATLANTICA, FARVATER i OSCAR koje su prikazane u tablici 1
i tablici 2. Ta su istrazivanja dokazala u¢inkovitost tog lijeka
u pacijenata u primarnoj i sekundarnoj prevenciji, njegov uci-
nak naopéilipidni profil, u¢inak na smanjenje LDL-kolesterola
(LDL-C) u linearnoj ovisnosti o dozi i jasne prednosti titriranja
doze lijeka na smanjenje vrijednosti LDL-C.” Takoder, studija
INTER-ARS potvrdila je usporedivu u¢inkovitost originalnom
atorvastatinu u smanjenju LDL-C, ukupnog kolesterola (UK) i
triglicerida (TG)."#

Atorvastatin je prosao opseznu klinicku procjenu koja je
dokazala da je primjeren za lijecenje pacijenata s razlicitim
lipidnim poremecajima i dodatnim komorbiditetima.” Pri-
mjerice, studija ATOP uklju¢ivala je uz pacijente u primarnoj
prevenciji takoder i pacijente s KBS, dijabetesom, metaboli¢-
kim sindromom i okluzivnom bolesti nekoronarnih arterija.
Rezultati su pokazali znatno smanjenje UK za 26 %, LDL-C za
36 %1 TG za 9 %. U¢inak atorvastatina na razinu lipida bio je
slican u svim analiziranim skupinama pacijenata.”°

Svakodnevna klini¢cka praksa pokazuje da se statini naj-
¢esce propisuju u najmanjoj dozi te da je izostanak titriranja
doze lijeka jedan od glavnih razloga zbog kojeg pacijenti ne
postizu ciljne razine lipida.5” Prednosti titracije atorvastatina
jasno su pokazane u studiji ATLANTICA, koja je ukljucivala
pacijente koji su uglavnom zadovoljavali kriterije u sekun-
darnoj prevenciji. To je istrazivanje usporedilo u¢inkovitost i
sigurnost atorvastatina kod pacijenata koji su dobivali lijek u
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safe and improved survival rates in coronary heart disease
(CHD) patients.! However, statins have been proven to reduce
cardiovascular (CV) morbidity and mortality not only in sec-
ondary prevention of cardiovascular disease (CVD) but also
in other therapeutic areas. In 2003 the JUPITER study con-
firmed the benefits of statin treatment also in primary pre-
vention patients.? Based on its results, prevention of CVD was
introduced as a new indication to statin labels. The benefits
of statin treatment in primary prevention were later on also
confirmed by a Cochrane review from 2013 of 56,934 patients,
which demonstrated reductions in all-cause mortality, major
vascular events and revascularizations.® Due to indisput-
able evidence and recommendations in treatment guidelines,
primary prevention has become more and more important
through the years. According to the European guidelines on
CVD prevention in clinical practice from 2012, more than 50%
of the reduction seen in CHD mortality relates to changes in
risk factors and 40% to improved treatment.* However, statin
treatment is still not optimal. Four out of five high risk pa-
tients and, as stated in the recently published EUROASPIRE
IV study, more than 80% of treated coronary patients do not
achieve the lipid goals and, as a consequence, do not gain the
maximum benefit from this preventive strategy.>®

The management of hyperlipidemia and the prevention of
CVD are among the most important fields of modern medi-
cine. Due to this fact, Krka offers statins that have been exten-
sively studied in primary and secondary prevention patients.
In this review, we will briefly outline the main data and re-
sults of the most important clinical studies with atorvastatin
(Atoris®) and rosuvastatin (Roswera®), which are presented in
Tables1,2and 3.

Findings from other atorvastatin clinical studies are, in
terms of efficacy, consistent with those reported in the fol-
lowing clinical studies conducted with Krka's atorvastatin:
INTER-ARS, ATOP, ATLANTICA, FARVATER, and OSCAR (Ta-
bles 1 and 2). These studies have demonstrated its efficacy in
a wide range of primary and secondary prevention patients,
its effects on the overall lipid profile, its LDL-C cholesterol
(LDL-C) lowering effects in a linear dose-related manner and
clear advantages of dose up-titration on the reduction of LDL-
C."In addition, the INTER-ARS study has indicated a similar
efficacy to that of the originator’s atorvastatin in decreasing
LDL cholesterol, total cholesterol (TC) and triglycerides (TG).”#

Atorvastatin has undergone extensive clinical evaluation
which proved its suitability for the treatment of patients with
various lipid disorders and additional comorbidities.” For in-
stance, also the ATOP study included patients with CHD, dia-
betes mellitus, metabolic syndrome and occlusive disease of
non-coronary arteries and patients in primary prevention.
The results showed significant reductions of TC by 26%, LDL-C
by 36% and TG by 9%. The effect of atorvastatin on lipid levels
was similar in all analysed groups of patients.”%°

Everyday clinical practice shows that statins are usually
prescribed at the lowest dose and that not up-titrating the
dose is one of the main reasons why patients are not achiev-
ing the lipid goals.5” Advantages of up-titrating atorvastatin
were clearly shown in the ATLANTICA study, which included
patients mostly eligible for secondary prevention. The study
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dozi od 10 mg 1 onih koji su dobivali atorvastatin u dozama
od 10 do 80 mg te onih na konvencionalnom lijecenju. Naj-
znacajnije smanjenje razina LDL-C, UK, TG 1 poviSenje HDL-
kolesterola registrirani su kod pacijenata na visim dozama
atorvastatina. To navodi povecéanje doze statina moZze dovesti
do ve¢ega smanjenja vrijednosti lipida i pomaze ve¢em broju
pacijenata da postignu ciljne razine lipida.”*

Jos je jedna studija istrazila u¢inak atorvastatina u sekun-
darnoj prevenciji kod 98 pacijenata s akutnim koronarnim
sindromom sa ili bez elevacije ST-segmenta i hiperlipidemi-
jom. Atorvastatin u dozama od 40 mg/dan pokazao se uéin-
kovitim lijekom za prevenciju ozbljinih ishemijskih ishoda u
tih pacijenata. Tijekom razdoblja od jednog mjeseca u koje-
mu je provedeno istrazivanje, atorvastatin je smanjio ukupnu
ucestalost ishemijskih zbivanja za 23,8 % i prosjec¢no trajanje
ishemijskog mozdanog udara za 29,4 %. Nadalje, smanjio je i
ukupnu smrtnost, ponovni infarkt miokarda te rane postin-
farktne angine za 8,2 %.'?

Uz hipolipemijskiuc¢inak, statini takoder imaju vaznu ulogu
u poboljSanju endotelne funkcije, smanjenja upalne aktivno-
sti i remodeliranja vaskularne stijenke, $to moZe pridonijeti
prevenciji KV zbivanja.’*** Ti se u¢inci nazivaju pleiotropnim
uc¢incima te su bili predmet studije FARVATER. Nakon 24 tjed-
na, lijeCenje atorvastatinom povecalo je vazodilataciju ovisnu
o endotelu za 40 — 51 % i rastezljivost zajednicke karotidne ar-
terije za 43 — 45 % te smanjilo krutost vaskularne stijenke za
23 — 26 %.'° Analiza podskupine u studiji ATLANTICA takoder
je pokazala da se takvi ucinci pojavljuju pri ve¢im dozama
atorvastatina. Tijekom te studije broj pacijenata s izraZzenom
disfunkcijom endotela znac¢ajno se smanjio za 26 % u skupini
lije¢enoj visim dozama atorvastatina.”

U 2014. godini prikupili smo prve klinicke podatke o Krkinu
rosuvastatinu, trenuta¢no najistrazivanijem generickom ro-
suvastatinu.'” Ve¢ imamo rezultate dviju postautorizacijskih
studija o u¢inkovitosti i sigurnosti, provedenih kod 6878 pa-
cijenata. Obje studije dokazuju uc¢inkovitost 1 sigurnost titri-
ranja doze rosuvastatina kod lijec¢enja hiperlipidemije, uklju-
¢ujuci 1 primjenu doza od 15 1 30 mg. Rezultati dviju studija
bili su sliéni: UK, LDL-C 1 TG bili su statisticki zna¢ano nizi, a
vrijednost HDL kolesterola statisti¢ki znacajno visa na kraju
obiju studija (tablica 3).'8%°

Studija ROSU-PATH jo$ je jedna klini¢ka studija koja je po-
kazala u¢inkovitost i sigurnost rosuvastatina u punom raspo-
nu snaga doza, ukljuéujuéi 15 mg i 30 mg (tablica 3). Ta je istra-
zivanje jos uvijek u tijeku, pa ovdje iznosimo prve privremene
rezultate koji ukljucéuju 329 pacijenata iz pet zemalja. Uspore-
duju se dvije razlicite titracijske sheme - standardna (10 mg -
20mg — 40 mg) i alternativna titracijska shema, koja ukljucuje
dvije dodatne ja¢ine doze (15 mg — 30 mg — 40 mg). Rezultati
pokazuju da rosuvastatin poboljSava cjelokupni lipidni profil
1 smanjuje LDL-C sukladno doziranju. Nadalje, spomenuta
studija pokazuje da pacijenti koji po¢nu lije¢enje s 15 mg ro-
suvastatina brze dostizu ciljne vrijednosti. Nakon prva cetiri
tjedna lijec¢enja njihove su razine LDL-C bile znacajno niZe u
usporedbi s pacijentima koji su dobivali 10 mg rosuvastatina
(slika 1). Mogucde je da su ve¢a smanjenja na pocetku lijeGenja
dovela do vecega broja pacijenata u alternativnoj titracijskoj
shemi koji su postigli ciljne razine lipida. Takvim je pacijenti-

Brumen U, Groselj M, Barbi¢-Zagar B

compared the efficacy and safety of atorvastatin between pa-
tients receiving the 10 mg strength and those receiving ator-
vastatin in the strengths of 10 to 80 mg and those on conven-
tional treatment. The most significant reductions of LDL-C,
TC, TG and elevation of HDL cholesterol were seen in patients
receiving more intensive atorvastatin treatment. This sug-
gests that increasing the dose of statin can provide a greater
reduction of blood lipids and help more patients to reach tar-
get lipid values.™

Another study that evaluated the effects of atorvastatin in
secondary prevention was a study that included 98 patients
with acute coronary syndrome with or without ST-segment
elevation and hyperlipidemia. Atorvastatin in doses of 40 mg
once daily proved to be an effective medicine for the preven-
tion of severe ischemic outcomes in these patients. During
the one-month study period atorvastatin reduced the overall
incidence of ischemic events by 23.8% and the mean duration
of ischemic stroke by 29.4%. Furthermore, it reduced the total
incidence of death, recurrent myocardial infarction and early
post-infarction angina by 8.2%.12

Apart from hypolipidemic effects, statins also play an im-
portant role in the improvement of the endothelial function,
decrease of inflammatory activity and remodelling of the
vascular wall, which can contribute to the prevention of car-
diovascular events.’**s These effects are known as pleiotropic
effects and were also evaluated in the FARVATER study. Af-
ter 24 weeks, atorvastatin therapy increased endothelium-
dependent vasodilatation by 40-51% and common carotid
artery distensibility by 43-45% and reduced vascular wall
stiffness by 23-26%.1 Additionally, also a subgroup analysis
of the ATLANTICA study has shown that these effects occur
at higher doses of atorvastatin. During the study, the number
of patients with pronounced endothelium dysfunction sig-
nificantly decreased by 26% in the group treated with higher
doses of atorvastatin.™

In 2014 we gathered the first clinical evidence for Krka's ro-
suvastatin, currently the most studied generic rosuvastatin.'”
We already have the results from two post-authorisation ef-
ficacy and safety studies, which included 6,878 patients. Both
studies demonstrated the efficacy and safety of up-titrating
the rosuvastatin dose, including the use of the 15 and 30 mg
doses, in hyperlipidemia treatment. These two strengths were
the first in the world offered by Krka with the intention to of-
fer more possibilities in the treatment of hyperlipidemia. The
results were similar between the two studies: TC, LDL-C and
TG were statistically significantly reduced and HDL-C was
statistically significantly increased at the end of each study
(Table 3).18%°

Another clinical study that has demonstrated the efficacy
and safety of rosuvastatin across the wholerange of strengths,
including 15 mg and 30 myg, is the ROSU-PATH study (Table
3). This is an on-going study, so we are here presenting the
first interim results that include 329 patients from 5 countries.
Two different titration schemes are compared — the standard
(10 mg — 20 mg — 40 mg) and the alternative titration scheme,
including two additional strengths (15 mg — 30 mg — 40 mg).
The results have shown that rosuvastatin improves the whole
lipid profile and reduces LDL-C in a dose dependent manner.
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Evidence-based therapy with Krka's statins in patients in
primary and secondary prevention of cardiovascular disease

ma u prosjeku trebalo manje titracija do najvise doze, $to zna-
¢ida su brze postigli ciljne razne te stoga dobili ve¢i pozitivni
ucinak od lije¢enja. 202

Strengths of Krka's rosuvastatin
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Sigurnost je vazan dio klini¢kih studija s Krkinim statini-
ma. Dokazano je da se oba istrazena statina dobro toleriraju
jer su neZeljene reakcije primije¢ene samo u vrlo malom po-
stotku pacijenata. Sigurnost je potvrdena na §irokom rasponu
pacijenata i u punom rasponu doza lijeka. Nadalje, dokazano
je da je sigurnosni profil atorvastatina usporediv s izvornim
atorvastatinom, bez ikakvih razlika u sigurnosnim varija-
blama medu skupinama. Podatci o sigurnosti rosuvastatina
procijenjeni na temelju klini¢ke studije ROSU-PATH ne po-
kazuju nikakvu znacajnu razliku u neZeljenim reakcijama

izmedu skupina sa standardnom i alternativnom titracijom
h]'eka_7-9,11,12,16,18-22

Zakljucak

Farmaceutska tvrtka Krka se uvijek trudi biti korak blize
potrebama lije¢nika i pacijenata. Nasi se proizvodi redovito
testiraju u klini¢koj praksi u sklopu razli¢itih klini¢kih istra-
Zivanja. Proveli smo vise od 120 klinic¢kih studija kod vise od
270 000 pacijenata u 27 zemalja, ukljuc¢ujuéi klinicke studije
sa statinima. Te su studije pokazale uc¢inke lijeGenja statini-
ma utemeljene na dokazima te su vazan doprinos boljem li-
jecenju hiperlipidemije u razli¢itim skupinama pacijenata te
¢ine osnovu povjerenja u Krkine proizvode.

Comparison in
relative reduction
of LDL-cholesterol
after first 4 weeks
of the treatment
between the 10 mg
and 15 mg of rosu-
vastatin.

Furthermore, the study has demonstrated that patients who
start treatment with 15 mg of rosuvastatin are on a faster
way to their goal. After the first four weeks of the treatment,
their LDL-C was significantly more reduced when compared
to patients receiving rosuvastatin 10 mg
(Figure 1). Greater reductions at the begin-
ning of the treatment possibly resulted in
more patients in the alternative titration
scheme reaching the target lipid levels.
These patients needed, on average, a lower
number of titrations to the highest dose,
meaning they reached target levels faster
and thus received greater benefits from
the treatment.202

An important aspect of clinical studies
with Krka's statins is safety. It was proven
that both studied statins are well tolerat-
ed, since adverse reactions were observed
only in a few percentages of the patients.
Their safety was confirmed in a wide
range of patients and across the whole
range of strengths. Furthermore, it was
proven that the safety profile of atorvas-
tatin is comparable to that of the origina-
tor's atorvastatin, while no differences in
any of the safety parameters between the groups were found.
In addition, the safety data on rosuvastatin evaluated in the
ROSU-PATH clinical study showed no significant difference
in the occurrence of adverse reactions between the standard
and alternative titration arm.”911216.18-22

Conclusion

Krka is always trying to go one step closer to the physicians’
and patients’ needs. Our products are regularly tested in clini-
cal practice by different clinical studies. We have carried out
more than 120 different clinical studies in more than 270,000
patients in 27 countries, including clinical studies with stat-
ins. These latter studies have demonstrated evidence-based
benefits of statin therapy and represent an important contri-
bution to a better management of hyperlipidemia in different
groups of patients, as well the foundation of trust in Krka’s
products.
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