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SAZETAK: Akutni koronari sindromi predstavljaju vodei
uzrok smrtnosti i jedan su od glavnih razloga bolni¢kog
prijma u razvijenim zemljama. Zbog visoke stope smrtnosti
i ponovnog infarkta, akutni koronarni sindromi predstavlja-
ju veliki problem javnog zdravstva. Klopidogrel ima ¢vrstu
bazu dokaza koja podupire njegovu uporabu kao ucinkovi-
tog i dobro podnosljivog antitrombocitnog lijeka za sekun-
darnu prevenciju ishemijskin dogadaja kod bolesnika s
razli¢itim kardiovaskularnim stanjima, ukljuéujuci akutni
koronarni sindrom pa je sveprisutan u kardioloskoj praksi.
Nekoliko velikih studija utvrdilo je vaznost klopidogrela kod
terapije infarkta miokarda bez i sa elevacijom ST-segmen-
ta te kod perkutane koronarne intervencije, gdje je registri-
rano smanjenje smrtnosti, reinfarkta i nezeljenih kardio-
loskih ishoda. Zyllt® (Krkin klopidogrel) takoder ima formi-
ranu bazu dokaza od mnogih postautorizacijskih klinickih
studija koje potvrduju njegovu djelotvornost i sigurnost.
Ove studije pruzaju znacajne rezultate i veliku bazu poda-
taka, koja nije dostupna kod bilo kojeg drugog generickog
klopidogrela.

KLJUCNE RIJECI: medicina utemeliena na dokazima, se-
kundarna prevencija, akutni koronarni sindrom, klopido-
grel.

Kardiovaskularne bolesti su trenutno vodeci uzrok smrtnosti
u industrijski razvijenim zemljama te se ocekuje da ce do
2020. godine takvima postati i u zemljama u razvoju. Naj-
¢esSca manifestacija ove skupine bolesti je koronarna bolest
srca (CAD) koja je povezana s visokim stupnjem smrtnosti i
pobola. Klinicke manifestacije CAD uklju¢uju nijemu ishemi-
ju, stabilnu anginu pektoris, nestabilnu anginu pektoris, in-
farkt miokarda (MI), zatajivanje srca i iznenadnu sréanu
smrt." Bolesnici s boli u prsima predstavljaju vrlo znacajan
dio svih akutnih hospitalizacija u Europi i vodeci su problem
javnog zdravstva.'” Jedan od vodecih zadataka zdravstva
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SUMMARY: Acute coronary syndromes are the leading
cause of mortality and one of the main reasons for hospi-
tal admissions in the developed nations. Due to high rates
of mortality and reinfarction, acute coronary syndromes
represent a major public health concern. Clopidogrel has a
strong evidence base supporting its use as an effective
and well-tolerated antiplatelet agent for the secondary pre-
vention of ischemic events in patients with various cardio-
vascular conditions, including acute coronary syndrome,
and is ubiquitous in cardiology practice. Landmark studies
have established the importance of clopidogrel in the treat-
ment of non-ST and ST-segment elevation myocardial in-
farction and in percutaneous coronary interventions, where
it was shown to reduce death, reinfarction, and adverse
cardiac events. Zyllt® (Krka’s clopidogrel) also has an esta-
blished evidence base from many post-authorisation clini-
cal studies demonstrating its efficacy and safety. These
studies yielded important results and an extensive data-
base, which is not available for any other generic clopido-
grel.
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Cardiovascular diseases are currently the leading cause of
death in industrialised countries and are expected to beco-
me so in emerging countries by 2020. Among them, coro-
nary artery disease (CAD) is the most prevalent manifesta-
tion and is associated with high mortality and morbidity. The
clinical presentations of CAD include silent ischemia, stable
angina, unstable angina, myocardial infarction (MI), heart
failure, and sudden cardiac death.' Patients with chest pain
represent a very substantial proportion of all acute medical
hospitalisations in Europe and a major public health con-
cern.”” Improvement of outcomes in patients with acute
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predstavlja pobolj$anje ishoda bolesnika s akutnim koronar-
nim sindromom (ACS).?

Trombociti imaju glavnu ulogu kod aterotromboze, glavnog
patoloskog supstrata ACS. Jedan od klju¢nih ciljeva u lijece-
nju ACS je zadovoljavajuca inhibicija agregacije trombocita.
Kao kljuéni mehanizam inhibicije trombocita ustanovljena je
blokada P2Y12 komponente adenozin difosfat (ADP) recep-
tora na stani¢énim membranama trombocita.’

Uporaba antitrombocitnih lijekova, a posebno tienopiridina,
dio je standardnog zbrinjavanja bolesnika s ACS. Ovi lijeko-
vi ireverzibilno inhibiraju trombocite trajnim vezanjem na
P2Y12 receptor na povrsini i blokiraju vezanje trombocita
preko fibrinogena $to bi dovelo do agregacije trombocita i
formiranja tromba.® Oralni tienopiridini zapoceli su s tiklopidi-
nom, prvom generacijom tienopiridina, za kojeg su utvrdene
neZeljene nuspojave, iako je bio djelotvoran lijek za irever-
zibilno blokiranje trombocitnog receptora P2Y12. Uvodenje
klopidogrela, tienopiridina druge generacije, gotovo u potpu-
nosti je zamijenilo tiklopidin kao preferirani P2Y12 inhibitor
kod ACS.® Trenutno standardno zbrinjavanje oralnim anti-
trombocitnim lijekovima kod bolesnika s ACS (nestabilna
angina, UA; infarkt miokarda bez elevacije ST-segmenta,
NSTEMI; infarkt miokarda s elevacijom ST-segmenta,
STEMI) i nakon perkutane koronarne intervencije (PCI) s
implantacijom stenta, predstavlja kombinaciju acetilsalici-
latne kiseline (ASK) i tienopiridinskog P2Y12 inhibitora klo-
pidogrela, $to se preporucuje do 1 godine.*

Klopidogrel je jedan od naj¢esce ispitivanih lijekova u klini¢-
kim studijama. Dokazi dobiveni iz velikih randomiziranih is-
traZivanja potvrduju trajan koristan ucinak primjene klopido-
grela kod ACS.’ Klini¢ka ucinkovitost klopidogrela je potvr-
dena kod dvojne terapije s ASK u okruzenjima NTSE-ACS,
PCl i STEMI i kao samostalna antitrombocitna terapija u
sekundarnoj prevenciji.*

Klopidogrel se prvi put istrazivao u CAPRIE studiji. Radilo
se 0 medunarodnoj studiji koja je ukljucila 19.185 bolesnika.
Studija je bila dizajnirana da procijeni relativhu ucinkovitost
i sigurnost klopidogrela i ASK u smanjenju rizika od mozda-
nog udara, Ml ili vaskularne smrti kod bolesnika s nedavnim
MI, mozdanim udarom ili utvrdenom perifernom vaskular-
nom bolesti. lako rezultat pokazuje samo marginalnu supe-
riornost klopidogrela nad ASK, CAPRIE je stvorila osnovu
za odobrenje klopidogrela kao terapijskog sredstva za sma-
njenje trombotskih dogadaja kod bolesnika s nedavnim M,
nedavnim mozdanim udarom ili utvrdenom perifernom va-
skularnom bolesti.” Bududi da je CAPRIE istrazivanje objav-
lieno 1996. godine, brojne studije su ocjenjivale komple-
mentarnost inhibicijskog u¢inka ASK i klopidogrela u neko-
liko okruzenja, ukljuéujuci i ACS.

Uporaba klopidogrela kod bolesnika s infarktom miokarda
bez elevacije ST-segmenta. CURE studija predstavlja pro-
spektivno, randomizirano, placebo-kontrolirano istrazivanje
s uklju¢enih 12.562 bolesnika sa NSTEMI koje je ocjenjiva-
lo ucinkovitost i sigurnost klopidogrela kao dodatka ASK.?
Ovo istrazivanje je dokazalo da pocetna doza od 300 mg
klopidogrela (75 mg doza odrzavanja) s istovremenom tera-
pijom ASK znatno smanjuje rizik od MI i ponovne ishemije u
usporedbi sa samostalnom terapijom primjenom ASK.® Pro-
matrana superiornost klopidogrela nad placebom u CURE
studiji utrla je put rutinskoj uporabi dvojne antitrombocitne
terapije u bolesnika s NSTEMI.®

Uporaba klopidogrela kod bolesnika s infarktom miokarda s
elevacijom ST-segmenta. Dvije novije medunarodne, dvo-
struko slijepe studije, CLARITY-TIMI 28 i COMMIT/CCS-2
istrazile su uporabu klopidogrela kod bolesnika s akutnim
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coronary syndrome (ACS) is therefore a major healthcare
task.?

Platelets play a central role in atherothrombosis, the main
pathologic substrate in ACS. Sufficient inhibition of platelet
aggregation is therefore one of the key targets in the treat-
ment of ACS. Blockade of the P2Y12 subtype of adenosine
diphosphate (ADP) receptor on platelet cell membranes has
been established as a key mechanism of platelet inhibition.”

The use of antiplatelet agents, specifically the thienopyri-
dines, has become a standard of care in the approach to the
patient presenting with an ACS. These medicines irrever-
sibly inhibit the platelet by permanently binding to the sur-
face P2Y12 receptor and blocking the downstream fibrino-
gen cross-linking between platelets, which leads to aggre-
gation and thrombus.® Oral thienopyridines began with ticlo-
pidine, a first-generation thienopyridine, which although an
effective agent for the irreversible blocking of the platelet
P2Y12 receptor, was found to have unfavourable side ef-
fects. The use of clopidogrel, a second-generation thienopy-
ridine, almost completely replaced ticlopidine as the pre-
ferred P2Y12 inhibitor in ACS.® Current standard-of-care
oral antiplatelet therapy for patients with ACS (unstable an-
gina, UA; non-ST-elevation myocardial infarction, NSTEMI;
ST-segment elevation myocardial infarction, STEMI) and
following percutaneous coronary intervention (PCI) with
stent implantation is the combination of aspirin and the thie-
nopyridine P2Y12 inhibitor clopidogrel which is recommend-
ed for up to 1 year.*

Clopidogrel is one of the most studied drugs in clinical trials.
Evidence obtained from large randomised trials demonstra-
ted a consistently beneficial effect of using clopidogrel in
ACS.® The clinical efficacy of clopidogrel has been demon-
strated in both add-on therapy to aspirin in the settings of
NSTE-ACS, PCI, and STEMI, and single antiplatelet thera-
py for secondary prevention.*

Clopidogrel was first investigated by the CAPRIE trial (Clo-
pidogrel versus Aspirin in Patients at Risk of Ischemic
Events). This was an international trial involving 19,185 pa-
tients. It was designed to assess the relative efficacy and
safety of clopidogrel and aspirin in reducing the risk of is-
chemic stroke, Ml or vascular death in patients with recent
MI, stroke or established peripheral vascular disease. Al-
though the result demonstrated marginal superiority of clopi-
dogrel over aspirin, CAPRIE formed the basis for the ap-
proval of clopidogrel as a therapeutic agent for the reduction
of thrombotic events in patients with recent MI, recent stroke
or established peripheral vascular disease.® Since the
CAPRIE trial was published in 1996, a number of studies
have evaluated the complementary inhibitory properties of
aspirin and clopidogrel in several settings, including ACS.°

Clopidogrel use in patients with non-ST-elevation myocar-
dial infarction. The CURE trial (Clopidogrel in Unstable angi-
na to prevent Recurrent Events) was another prospective
randomised, placebo-controlled trial that evaluated the effi-
cacy and safety of clopidogrel when added to aspirin in
12,562 patients presenting acutely with NSTEMI.* The CU-
RE trial demonstrated that a 300mg clopidogrel loading
dose (75mg maintenance dose) with concomitant aspirin
therapy significantly reduced the occurrence of MI and re-
current ischemia compared with aspirin alone.® The superio-
rity of clopidogrel over placebo observed in the CURE trial
has paved the way for the routine use of dual anti-platelet
therapy in patients with NSTEMI.®

Clopidogrel use in patients with ST-segment elevation myo-
cardial infarction. Two more recent international, double-
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STEMI.® Obje studije potvrdile su korist dvojne antitromboc-
itne terapije kod bolesnika sa STEMI.*

U CLARITY studiji, ukupno 3.491 bolesnik s dijagnozom
STEMI bio je lije¢en ASK i fibrinolitickom terapijom te rando-
miziran na primjenu klopidogrela (300mg pocetna doze te
75 mg / doze odrzavanja) ili placeba. Incidencija primarnog
zajednickog ishoda (okludirana arterija odgovorna za infarkt,
smrtni ishod, rekurentni infarkt miokarda prije angiografije)
znacajno je smanjena kod skupine koja je uzimala klopido-
grel s ASK u odnosu na samo ASK (15% naspram 21,7%,
P<0,001).*

U studiji COMMIT ukupno 45.852 bolesnika sa STEMI lije-
¢enih ASK takoder je uzimalo ili klopidogrel 75 mg ili place-
bo tijekom 4 tjedna u bolnici ili do otpusta iz bolnice. Kod bo-
lesnika koji su uzimali klopidogrel s ASK znacajno se sma-
njila ucestalost zajedni¢kog sloZzenog ishoda od smrti,
ponovljenog infarkta ili mozdanog udara u odnosu na bo-
lesnike koji su lije¢eni samo ASK (9,2% naspram 10,1%,
P=0,002). U skupini na klopidogrelu i ASK takoder je zabi-
liezeno i znacajno smanjenje ukupne smrtnosti (dodatni pri-
marni ishod) i to 7,5% naspram 8,1% u odnosu samo na
ASK, P=0,03).*

Klopidogrel kod bolesnika s perkutanom koronarnom inter-
vencijom. Istrazivanje CREDO ocjenjivalo je dobrobit 12-
mjesecnog lije¢enja klopidogrelom (75 mg/dnevno) nakon
PClI te u¢inak prethodne pocetne doze klopidogrela (300mg)
kao dodatka terapiji ASK (81-325 mg) u bolesnika lije¢enih
elektivnom PCI. Dvojna antitrombotska terapija bila je pove-
zana sa znacajnim, za 27%, relativnim smanjenjen zajed-
nickog ishoda sastavljenog od smrtnog ishoda, MI i mozda-
nog udara (P=0,02) nakon jedne godine praéenja, u odnosu
na terapiju samo primjenom ASK, no nije uo¢ena znacajna
dobrobit od 300mg pocetne doze klopidogrela tijekom raz-
doblja od 28 dana.*

Prethodno opisana klini¢ka istraZivanja pruzaju korisne do-
kaze uspjesne primjene klopidogrela kod bolesnika s ACS.?
Skupina dokaza sakupljena u proteklih desetak godina ¢vr-
sto ukazuje na ulogu dvojne antitrombocitne terapije pomo-
¢u ASK i klopidogrela kod kardiovaskularih bolesnika.” Klo-
pidogrel ostaje jedan od najpozornije istrazenih antitrombo-
citnih lijekova, a procjenjuje se da je vise od 100.000 boles-
nika bilo uklju¢eno u randomizirana istrazivanja.®

Krkin klopidogrel (Zyllt?) prisutan je na medunarodnom tr-
Zistu ve¢ viSe od 7 godina, a zbog svoje kvalitete i povjere-
nja koje je stekao proteklim godinama, postao je vodeci
genericki klopidogrel u Europi. Njegova djelotvornost i sigur-
nost dokazani su u postautorizacijskim studijama koje su po-
tvrdile da se terapija Krkinim klopidogrelom temelji na utvr-
denim Klinickim dokazima.®"® Ove studije daju znacajne re-
zultate i veliku bazu klinickih podataka koja nije dostupna
kod bilo kojeg drugog generickog klopidogrela. Visoka djelo-
tvornost, dobra sigurnost te razumna cijena ovog generic-
kog klopidogrela, zasigurno pridonosi boljoj suradljivosti u
lije¢enju veceg broja bolesnika s ACS.
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blind trials, CLARITY-TIMI 28 (Clopidogrel as Adjunctive
Reperfusion Therapy — Thrombolysis In Myocardial Infar-
ction 28) and COMMIT/CCS-2 (Clopidogrel and Metoprolol
in Myocardial Infarction Trial) investigated the use of clopi-
dogrel in patients with acute STEMI.® Both trials demonstra-
ted the benefit of dual antiplatelet therapy in patients with
STEML*

In CLARITY, a total of 3,491 patients with STEMI treated
with aspirin and fibrinolytic therapy were randomised to re-
ceive either clopidogrel (300 mg loading dose followed by 75
mg/day) or placebo. The incidence of the primary efficacy
endpoint (composite of an occluded infarct-related artery on
angiography or death or recurrent MI before angiography)
was significantly reduced in the clopidogrel plus aspirin
group versus aspirin alone (15% vs 21.7%, P<0.001).*

In COMMIT, a total of 45,852 patients with STEMI treated
with aspirin also received either clopidogrel 75 mg or place-
bo for up to 4 weeks in hospital or until discharge. The rate
of the composite endpoint of death, reinfarction, or stroke
was significantly lower in patients receiving clopidogrel plus
aspirin versus those receiving aspirin alone (9.2% vs 10.1%,
P=0.002). A significant reduction in all-cause death (co-pri-
mary endpoint) was also noted with clopidogrel plus aspirin
(7.5% vs 8.1% with aspirin alone, P=0.03).*

Clopidogrel in patients with percutaneous coronary interven-
tion. The CREDO (Clopidogrel for the Reduction of Events
During Observation) trial evaluated the benefit of 12-month
treatment with clopidogrel (75 mg/day) after PCI and the
effect of a pre-procedural clopidogrel loading dose (300 mg)
in addition to aspirin therapy (81-325 mg) in patients under-
going elective PCI. Dual antiplatelet therapy was associated
with a significant 27% relative reduction in the composite
endpoint of death, MI, or stroke (P=0.02) at 1 year versus
aspirin alone, whereas no significant benefit of the 300 mg
loading dose of clopidogrel was apparent at 28 days.*

The above outlined clinical trials provide useful evidence of
the benefit of clopidogrel in patients with ACS.* The body of
evidence accumulated over the past decade establishes
convincingly the role of dual antiplatelet therapy using as-
pirin and clopidogrel in a broad spectrum of cardiovascular
patients.” Clopidogrel remains one of the most carefully stu-
died antiplatelet agents and it is estimated that over 100,000
patients have been enrolled in randomised trials involving
clopidogrel.®

Krka’s clopidogrel (Zyllt®) has been present on the interna-
tional market for more than 7 years, and due to its quality
and trust it has gained over the years it has become the lea-
ding generic clopidogrel in Europe. Its efficacy and safety
have been proven in post-authorisation safety and efficacy
studies which prove that Krka’'s clopidogrel is a therapy
based on well-established clinical evidence.””® These stud-
ies yielded important results and an extensive clinical data-
base, which is not available for any other generic clopido-
grel. The high efficacy and good safety, as well as the rea-
sonable price of this generic clopidogrel, could undoubtedly
contribute to better compliance with the treatment in more
patients with ACS.
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