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SAZETAK: Trombociti imaju sredi$nju ulogu u pato-
genezi aterotromboze. Trombocitni ADP (adenozindifos-
fatazni) receptori (P2Y12) imaju klju¢nu ulogu u agregaci-
ji potencirajuci ucinak brojnih drugih faktora koji pri njoj
sudjeluju. Inhibitori ADP ovisne agregacije trombocita
(tiklopidin, klopidogrel, prasugrel, tikagrelor) su skupina
lijekova koja povecava antiagregacijski ucinak, poglavito
u inicijalnoj fazi aktivacije trombocita te time daju znacda-
jan doprinos u lijecenju aterotrombotskih bolesti, pose-
bice ACS (akutnog koronarnog sindroma). Tiklopidin je
prvi uveden u kliniCku praksu, no hematolodke nuspojave
i spor pocetak ucinka brzo su ogranicile klinicku primjenu.
Klopidogrel uz acetilsalicilatnu kiselinu brzo postaje zlat-
ni standard u antiagregacijskoj terapiji nakon PCI (perku-
tane koronarne intervencije) i u ACS. No, njegova far-
makokinetska i farmakodinamska ograni¢enja dovode do
razvoja novih lijekova. Prasugrel ima jaci i brzi antiagre-
gacijski ucinak, ali uz cijenu vise krvarenja. Tikagrelor je
zadnji iz ove skupine lijekova s predno$cu snazne,
efikasne, brze i reverzibilne blokade P2Y12 receptora u
odnosu na klopidogrel. Time je prema vazecim smjerni-
cama preferirani lijek za PCI u ACS, ali njegov status na
Listi lijekova Hrvatskog zavoda za zdravstveno osiguran-
je za sada ograni¢ava njegovu Siru primjenu u Hrvatskoj.
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klopidogrel, prasugrel, tikagrelor.

SUMMARY: Platelets play a central role in the pathoge-
nesis of atherothrombosis. Platelet adenosine diphospha-
te (ADP) receptors (P2Y12) have a key role in the aggre-
gation potentiating the effect of many other factors invol-
ved in it. Inhibitors of ADP-dependent platelet aggrega-
tion (ticlopidine, clopidogrel, prasugrel, ticagrelor) are a
group of drugs that increase antiaggregation effect, es-
pecially in the initial phase of platelet activation and there-
by make a significant contribution to the treatment of
atherothrombotic disease, especially ACS (acute corona-
ry syndrome). Ticlopidine was the first that was introdu-
ced into clinical practice, but hematologic side-effects and
the slow start of effects have quickly limited the clinical
application. Clopidogrel with acetylsalicylic acid is fast be-
coming the gold standard in antiaggregation therapy after
PCI (percutaneous coronary intervention) even in ACS.
But its pharmacokinetic and pharmacodynamic limitations
lead to the development of new drugs. Prasugrel has a
more potent and faster antiaggregation effect, but at the
expense of more extensive bleeding. Ticagrelor is the last
from this group of drugs with the advantage of a potent,
efficient, rapid and reversible P2Y12 receptor antagonist
over clopidogrel. According to the applicable guidelines, it
is a preferred drug for PCl in ACS and its status in the List
of the Croatian Health Insurance Fund limits its wider use
in Croatia at the moment.
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tromboze. Acetilsalicilatna kiselina (ASK) je temeljni

standardni antitrombocitni lijek. Djelovanjem na nasta-
janje tromboksana A2 dovodi do trajnjeg smanjenja agre-
gacijskih mogucnosti trombocita. Ipak, zbog ograni¢ene ulo-
ga tromboksana A2 u agregaciji, ASK je nedostatno djelo-
tvorna u visokorizi¢nim stanjima kao $to su akutni koronarni
sindrom (ACS) ili perkutana koronarna intervencija (PCI).
Trombocitni ADP (adenozindifosfatazni) receptori (P2Y12)
imaju klju¢nu ulogu u agregaciji potencirajuci u¢inak brojnih
drugih faktora koji pri njoj sudjeluju. Inhibitori ADP ovisne
agregacije trombocita su skupina lijekova koja povecava an-
tiagregacijski ucinkak, poglavito u inicijalnoj fazi aktivacije
trombocita te time daju zna¢ajan doprinos u lijecenju ate-

Trombociti imaju sredisnju ulogu u patogenezi atero-
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herothrombosis. Acetylsalicylic acid (ASA) is the basic

standard antiplatelet drug. Its action on the formation
of thromboxane A2 leads to a permanent reduction in pla-
telet aggregation capabilities. However, due to the limited
role of thromboxane A2 in the aggregation, ASA is insuffi-
ciently potent in high-risk conditions such as acute coronary
syndrome (ACS) or percutaneous coronary intervention
(PCI). Platelet adenosine diphosphate (ADP) receptors
(P2Y12) have a key role in the aggregation potentiating the
effect of many other factors involved in it. Inhibitors of ADP-
dependent platelet aggregation are a group of drugs that
increase antiplatelet effect, especially in the initial phase of
the platelet activation and thereby make a significant contri-

Platelets play a central role in the pathogenesis of at-
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rotrombotskih bolesti, posebice ACS. Intravenski antagonisti
GP lIb/llla receptora djeluju u zavrsnoj fazi trombocitne
agregacije.

U inhibitore P2Y12 receptora spadaju tienopiridinski lijekovi
(tiklopidin, klopidogrel i prasugrel) te tikagrelor koji je netie-
nopiridinski lijek.

Tiklopidin

Prvi tienopiridinski lijek koji se poc¢eo koristiti u klinickoj pri-
mjeni je tiklopidin. U pocetku se je pokazao ucinkovitim u
dugotrajnoj terapiji nakon ishemijskog mozdanog udara i
kod klaudikacija, a u placebo kontroliranom ispitivanju u te-
rapiji nestabilne angine pektoris (AP) postignuta je za 46%
redukcija u kardiovaskularnoj smrtnosti i infarktu miokarda
(IM) u prvih 6 mjeseci'. Kombinacija ASK i tiklopidina je olak-
Sala uporabu koronarnih stentova, a u jednoj usporednoj
studiji s klopidogrelom nakon elektivnog stenta pokazao je
bolji u¢inak u prvih mjesec dana nakon PCI°. Takoder, to je
jedini P2Y12 inhibitor koji ima odobrenu indikaciju primjene
nakon elektivnog stenta.

Ipak, njegov kasni pocetak djelovanja (24 do 48 sati nakon
primjene) ¢ini ga nepogodnim u ACS, kao i hematoloske
nuspojave (osobito tromboti¢na trombociteopeni¢na purpura
i aplasti¢na anemija) koje se naj¢esce javljaju u prva tri mje-
seca primjene te zahtjevi za ¢estom kontrolom krvne slike,
ogranicili su primjenu ovog lijeka te je on istisnut iz Sire upo-
rabe uvodenjem klopidogrela u terapiju. Kako nije dokazana
genetska varijabilnost u metabolizmu tiklopidina, a uc¢inkovit
je u96,5% bolesnika s dokazanom rezistencijom na klopido-
grel, ostaje kao alterantiva za bolesnike s nepodnosljivoscu
i neucinkovitosc¢u klopidogrela®*.

Klopidogrel

Nakon tiklopidina u terapiju je uveden slijedeci tienopiridin
klopidogrel kome je glavna prednost u odnosu na prethodni-
ka bio puno brzi farmakodinamski u¢inak (dva sata nakon
“loading” doze od 300-600 mg) $to ga je ¢inilo superiornim
pri PCl u ACS, a takoder je imao manje hematoloskih nus-
pojava u odnosu na tiklopidin te bolju gastrointestinalnu tol-
eranciju.

Monoterapija klopidogrelom pokazala se nesto ucinkovitija
ASK u sekundarnoj prevenciji ishemijskog dogadaja u bole-
snika s perifernom vaskularnom bolescu, ishemijskim moz-
danim udarom i IM u CAPRIE studiji®. Ipak, nije zamjenio
ASK zbog visoke cijene u odnosu na njega te se u monoter-
apiji primjenjuje kao alternativa ASK kod njegova nepod-
nosenja.

Brojna ispitivanja u ACS i nakon PCI pokazala su superior-
nost kombinacije klopidogrela i ASK u odnosu na samu ASK
tijekom jednogodi$nje primjene tako da je to postala stan-
dardna terapija u bolesnika s ACS te nakon implantacije
stenta®™.

Glavne mane klopidogrela su jo$ uvijek relativno sporiji na-
stup djelovanja, velike interindividualne razlike u ucinku te
ireverzibilan u¢inak na agregaciju trombocita. Za prve dvije
odgovoran je proces aktivacije klopidogrela koji se provodi u
dvije faze, a uklju€uje velik broj citokrom P450 enzima koji
su osjetljivi na interakcije lijekova te genski polimorfizam.
Bolesnici s genskim polimorfizmom nemaju ili imaju ograni-
¢en metabolizam klopidogrela te time i rezistenciju na nje-
gov ucinak''.
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bution to the treatment of atherothrombotic disease, espe-
cially ACS. Intravenous GP lIb/llla receptor antagonists ha-
ve an action in the final stage of platelet aggregation.

The P2Y12 receptor inhibitors include thienopyridine drugs
(ticlopidine, clopidogrel and prasugrel) and ticagrelor which
is a non-thienopyridine drug.

Ticlopidine

Ticlopidine is the first thienopyridine drug that started to be
used in the clinical practice. It first proved to be efficient in
the long-term therapy after ischemic stroke even in case of
claudication and a 46% reduction was achieved in cardio-
vascular mortality and myocardial infarction (M) in the first
six months in the placebo-controlled study for the treatment
of unstable angina pectoris (AP)". The combination of ASA
and ticlopidine has facilitated the use of coronary stents, and
in one comparative study with clopidogrel after elective sten-
ting, it showed a better effect in the first month after PCF. It
is also the only P2Y12 inhibitor that has an approved indica-
tion for application after the elective stent.

However, its delayed onset of action (24 to 48 hours after
administration) makes it unsuitable in ACS, as well as he-
matological side-effects (especially thrombotic thrombocy-
topenic purpura and aplastic anemia), which usually occur in
the first three months of application and requirements for
frequent blood count control have limited the administration
of this drug, and it has been squeezed out from the wider
use at the time of introducing clopidogrel in the therapy. Sin-
ce genetic variability has not been proved in the metabolism
of ticlopidine and it is effective in 96.5% of patients with
proved resistance to clopidogrel, it remains to be an alterna-
tive for patients who do not tolerate clopidogrel and in whom
it is inefficent®.

Clopidogrel

After ticlopidine, the following thienopyridine clopidogrel was
introduced in the therapy which had a major advantage over
its predecessor which was much faster pharmacodynamic
effect (two hours after the “loading” dose of 300-600 mg)
which made it superior when performing PCl in ACS, and it
also had less hematological side effects than ticlopidine and
better gastrointestinal tolerance.

Clopidogrel monotherapy proved to be somewhat more ef-
fective ASA in secondary prevention of ischemic events in
patients with peripheral vascular disease, ischemic stroke
and Ml in the CAPRIE study®. However, it has not replaced
ASA due to the high cost compared to it, and it is used as an
alternative to ASA in the monotherapy in case of its intoler-
ance. Numerous tests in ACS and after PCI have shown the
superiority of the combination of clopidogrel and ASA com-
pared to ASA alone during one-year application, so that it
has become a standard therapy in patients with ACS and
after stent implantation®*.

The main disadvantages of clopidogrel are still relatively
slow onset of action, high inter-individual differences in the
effect of the irreversible effect on platelet aggregation. Clo-
pidogrel activation process is responsible for the first two
ones that is carried out in two phases, and includes a large
number of cytochrome P450 enzymes that are susceptible
to drug interactions and genetic polymorphisms. Patients
with the genetic polymorphism have no or limited metabo-
lism of clopidogrel and thus resistance to its effect'.
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Poku$aji da se predvidi u¢inak klopidogrela mjerenjem agre-
gacije trombocita nisu se do sada pokazali u¢inkovitim (npr.
nedavno ARCTIC ispitivanje' u kome je prilagodena antia-
gregacijska terapija usporedivana sa standardnom nakon
PCI) tako da nema smisla odredivati agregaciju trombocita
za odredivanje djelotvornosti klopidogrela, a u ovom trenut-
ku i ostalih antiagregacijskih lijekova™.

Takoder pitanje interakcije klopidogrela s inhibitorima pro-
tonske pumpe (o ¢emu je puno diskutirano zadnjih godina),
ima vise teoretsko, nego prakti¢no znac¢enje'*.

Prasugrel

Najnoviji u klasi tenopiridina je ucinkovitiji od tiklopidina i klo-
pidogrela, primarno zbog brzeg i u¢inkovitijeg metabolizama
(samo u jednoj fazi) tako da na trombocit djeluje vise aktiv-
nog metabolita. Ima brzi pocetak djelovanja i jaci antiagre-
gacijski u¢inak od klopidogrela. U usporedbi s njim pokazu-
je manju varijabilnost u uéinku, a nema dokaza da genski
polimorfizam u CYP izoenzimima utjee na njegov metabo-
lizam. U TRITON TIMI 38 ispitivanju u bolesnika s AKS po-
kazao se superiornijim klopidogrelu u smanjenju ishemijskih
dogadaja (posebice u bolesnika sa STEMI ili dijabetesom),
ali uz cijenu nesto veceg rizika od krvarenja, poglavito fatal-
nog (21 prasugrel: 4 klopidogrel). U¢inak je bio vidljiv svih
15 mjeseci koliko je trajalo prosje¢no praéenje bolesnika u
studiji. Takoder je za 50% smanjena in-stent tromboza, ka-
ko kod BMS tako i kod DES. Rizik krvarenja bio je povecan
u bolesnika starijih od 75 godina, manje tjelesne mase te
preboljelim mozdanim udarom, tako da se tim bolesnicima
ne preporuca primjena lijeka (CVI kontraindikacija), odnos-
no ako je primjena neophodna treba im dati reduciranu dozu
od 5 mg. Takoder je rizik krvarenja bio visi za 4 puta u boles-
nika koji su bili podvrgnuti aortokoronarnom premostenju
(CABG) nego u skupini koja je primala klopidogrel, a pove-
¢an je i kod drugih operacija prvih tjedan dana nakon pre-
stanka uzimanja lijeka™.

U TRILOGY studiji usporedivan je prasugrel u odnosu na
klopidogrel u bolesnika s AKS, ali koji su bili lije¢eni medika-
mentozno. Tu se nije pokazala statisticki zna¢ajna razlika
izmedu dva lijeka, ali u skupini bolesnika s angiografski do-
kumentiranom koronarnom bolesti srca prasugrel je bio bolji
od klopidorela u smanjenju ishemijskih dogadaja (12,8 nas-
pram 16,5%, p=0,001)".

Tikagrelor

Tikagrelor je prvi predstavnik nove skupne inhibitora P2Y12
receptora tzv. ciklopentiltrazolpirimidina. Nastao je u proce-
su traZenja mimetika oralno aktivnog ATP, prirodnog antag-
onista P2Y12 receptora. Tikagrelor se reverzibilno veze uz
receptor uz jaci i brzi antitrombocitni u¢inak od klopidogrela.
U PLATO studiji pokazao je u odnosu na klopidogrel rela-
tivnu redukciju za 16% rizika primarnog cilja studije (zbir
kardiovaskularne smrtnosti, Ml i mozdanog udara) uz nesig-
nifikantno povecanje rizika od velikih krvarenja® U pod-
studiji PLATO-INVASIVE dokazana je statisticki znacajna
redukcija ishemijskih dogadaja (uklju¢ivo tromboza stenta),
ali bez povecanja velikih krvarenja u odnosu na klopido-
grel®.

Takoder je bio sigumiji u bolesnika koji su bili podvrgnuti
CABG, premda su krvarenja u bolesnika koji nisu operirani
bila nesto ¢esca. Dok klopidogrel i prasugrel nisu pokazali
redukciju mortaliteta, tikagrelor je imao za 22% manji mor-
talitet usprkos snaznom antitrombocitnom u¢inku®.
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The attempts to predict the effect of clopidogrel by measu-
ring platelet aggregation have not proved effective so far
(e.g. the recent ARCTIC trial™ in which the adjusted antipla-
telet therapy was compared to standard therapy after PCI),
so there is no sense to determine platelet aggregation for
determining the efficacy of clopidogrel, and other antiplatelet
drugs at this moment®.

The question as to the interaction of clopidogrel with proton
pump inhibitors (which has been much discussed in recent
years), has more theoretical than practical significance™".

Prasugrel

Being most recent one in the thienopyridine class, it is more
effective than ticlopidine and clopidogrel, primarily due to a
faster and more efficient metabolism (only in one phase), so
that the platelets are affected by several active metabolites.
It has a faster onset of action and a stronger antiaggregation
effect than clopidogrel. Compared to it, it shows less varia-
bility in effect, and there is no evidence that genetic poly-
morphism in the CYP isoenzymes affects its metabolism. In
TRITON TIMI 38 trial in patients with ACS it has proven to
be superior to clopidogrel in reducing ischemic events (par-
ticularly in patients with STEMI or diabetes), but at the ex-
pense of a slightly higher risk of bleeding, especially fatal
one (21 prasugrel versus 4 clopidogrel). The effect was vi-
sible in all 15 months as long as an average follow-up of
patients lasted in the study. The in-stent thrombosis was
reduced by 50%, both in BMS and DES. The risk of bleeding
was increased in patients over 75 years of age, with less
weight and previous stroke, so administration of the medi-
cine was not recommended in these patients (stroke contra-
indication), or if the administration is necessary, they should
be given a reduced dose of 5 mg. The risk of bleeding was
higher by four times in patients who underwent the coronary
artery bypass grafting than in the group receiving clopido-
grel and it was also increased in other operations in the first
week after they stopped taking the medicine™.

The study TRILOGY compared prasugrel vs. clopidogrel in
patients with ACS, but who were treated pharmacologically.
There was no statistically significant difference between the
two drugs, but in patients with angiographically documented
coronary artery disease, prasugrel was superior to clopido-
grel in reducing ischemic events (12.8% vs. 16.5%, p =
0.001)".

Ticagrelor

Ticagrelor is the first representative of a new group of P2Y12
receptor inhibitors, the so-called cyclopen-tyltriazolo-pyrimi-
dines. It was created in the process of searching orally ac-
tive mimetic ATP, the natural P2Y12 receptor antagonist. Ti-
cagrelor reversibly binds with the receptor with a more po-
tent and more rapid antiplatelet effect of clopidogrel. In the
PLATO study it showed, compared to clopidogrel, a relative
reduction by 16% of risk-primary endpoint (the composite of
cardiovascular mortality, myocardial infarction and stroke)
with an insignificant increase in the risk of major bleeding®.
A statistically significant reduction of ischemic events (inclu-
ding stent thrombosis) was proved in the substudy PLATO-
INVASIVE, but with no increase in major bleeding as com-
pared to clopidogrel®.

It was also safer in patients who underwent coronary artery
bypass grafting, although bleeding was more extensive in
patients who did not undergo the surgery. While clopidogrel
and prasugrel showed no reduction in mortality, ticagrelor
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Relativno kratak poluzivot lijeka te uzimanje dvaput dnevno
zahtjeva dobru suradljivost bolesnika na kojoj treba trajno in-
zistirati. Takoder treba biti oprezan u bolesnika s velikim rizi-
kom od krvarenja i komorbiditetom.

Premda je lijek jos 2011. registriran u EU i SAD te uvrsten u
smjernice za lije¢enje AKS Europskog kardioloskog drustva
i engleskog NICE, serija ¢lanaka objavljenih 2013. dovode u
pitanje rezultate i metodologiju PLATO studije, tako da je u
rujinu 2013. god. Ministarstvo pravosuda SAD zapocelo is-
tragu o provodeniju studije (Cije rezultate jo§ ¢ekamo). Inte-
resantno je spomenuti da je regulatorni status lijek usprkos
toj istrazi, nepromjenjen'?,

Klini¢ka istrazivanja novih antiagregacijskih
lijekova

U Klinickim ispitivanjima je jo$ nekoliko antiagregacijskih lije-
kova koji djeluju razli¢itim mehanizmima,a od njih je najblizi
klinickoj uporabi voraksapar koji inhibira aktivaciju tromboci-
ta preko trombinskih PAR-1 receptora. U ovom trenutku je u
tijeku njegova registracija u indikaciji sekundarne prevencije
IM, dok je negativan sigurnosni profil (nepovoljan odnos pre-
vencije ishemijskin dogadaja u odnosu na krvarenja)
iskljucio ovaj lijek u lijecenju AKS?.

Antiagregacijski lijekovi u smjernicama

Smijernice ESC za lije¢enje AKS, poglavito u bolesnika koji
idu na PCI, preferiraju tikagrelor i prasugrel nad klopido-
grelom, gdje je lijek prvog izbora tikagrelor. Klopidogrel se
navodi kao mogucnost lije¢enja ako su prva dva lijeka ne-
dostupna ili kontraindicirana. Dualnu terapiju treba provoditi
12 mjeseci nakon PCI*#,

Americke smjernice za PCl u AKS u istu razinu preporuke
stavljaju: klopidogrel, prasugrel i tikagrelor uz preporuku da
ih se daje u dvojnoj terapiji s ASK jo$ 12 mjeseci.

Kod PCI koja nije povezana s AKS, jedini blokator P2Y12
receptora koji se preporuca je klopidogrel uz preporuku da
se nakon BMS daje minimalno u dvojnoj terapiji mjesec da-
na (optimalno godinu), a nakon DES obvezno godinu dana
uz mogucnost daljnjeg produzenja®.

Engleske NICE smjernice za sekundarnu prevenciju infark-
ta miokarda preporucavaju klopidogrel za dvojnu antiagre-
gacijsku terapiju u onih bolesnika kojima je indicirana trajna
antikoagulacijska terapija. Duzina primjene dvojne antikoag-
ulacije terapije nakon AKS i PCI, odnosno elektivne PCI je
sukladna ve¢ navedenim smjernicama. lzri¢ito navode da se
tikagrelol i prasugrel ne preporu¢aju davati uz varfarin, a ta-
koder ne preporucaju niti primjenu novih oralnih antikoagu-
lansa (dabigatran, rivaroksoban i apiksaban) uz dvojnu anti-
agregacijsku terapiju®?.

Zakljuéak

U nas su registrirana sva Cetiri inhibitora P2Y12 receptora
koji se spominju u ovom ¢lanku,a sva Cetiri su i na Listi lije-
kova HZZO. Od toga dva nova (Efient® — prasugrel i Bri-
lique® — tikagrelor) s relativno velikom nadoplatom od 214 i

nu sukladno hrvatskim smjernicama za lijecenje AKS.

Premda u literaturi postoje misljenja da njihova prednost nad
klopidogrelom i nije tako velika da bi opravdala razliku u
cijeni®, ipak bi njihovo uvrstenje na Osnovnu Listu lijekova
HZZ0O-a (bez nadoplate) omogucilo bolje lije¢enje nasih
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had a 22% lower mortality despite the potent antiplatelet ef-
fect®.

The relatively short half-life of the drug and taking the drug
twice a day requires good patient compliance which should
be permanently insisted on. You should be cautious in pa-
tients with a high risk of bleeding and comorbidity.

Although the drug was registered in the European Union
and the United States of America in 2011, and is included in
the guidelines of the European Society of Cardiology (ESC)
for the treatment of ACS, as well as in the British NICE gui-
delines, a series of articles published in 2013 has raised
doubts about the results and methodology of the PLATO
study, so that in September 2013 the U.S. Department of
Justice began an investigation on the implementation of the
study (which results are still awaited). It is interesting to note
that the regulatory status of the drug has remained
unchanged in spite of that investigation®*.

New antiplatelet drugs in clinical trials

There are several antiplatelet drugs included in the clinical
trials whose action is enabled by various mechanisms, whe-
reas voraxapar is one of them being closest to the clinical
use and inhibiting activation of platelets via thrombin PAR-1
receptors. At this point, its registration in the indication of se-
condary prevention of myocardial infarction is underway,
while the negative safety profile (negative ratio of prevention
of ischemic events vs. bleeding) excluded this drug in the
treatment of ACS?.

Antiplatelet drugs in the guidelines

ESC Guidelines for the treatment of ACS, especially in pa-
tients undergoing PCI, prefer ticagrelor and prasugrel to clo-
pidogrel, where ticagrelor is the drug of choice. Clopidogrel
is mentioned as a treatment option, if the first two drugs are
unavailable or contraindicated. Dual therapy should be con-
ducted 12 months after PCI***.

American guidelines for PCI in ACS place the below speci-
fied drugs in the same level of the recommendation: clopido-
grel, prasugrel and ticagrelor thereby recommending that
they should be administered in the dual therapy with ASA in
the further 12 months’ period.

In case when PCI is not associated with ACS, the only
P2Y12 receptor antagonist that is recommended is clopido-
grel with a recommendation, that after BMS it should be ad-
ministered in dual therapy for at least one month (one year
optimally), and after DES it should be administered manda-
tory for one year with the possibility of further extension of
this term®.

The English NICE guidelines for secondary prevention of
myocardial infarction recommend clopidogrel for dual anti-
platelet therapy in those patients with indicated permanent
anticoagulation therapy. The length of administering dual
antiplatelet therapy after ACS and PClI, that is, elective PCI,
is consistent with mentioned guidelines. They explicitly state
that ticagrelol and prasugrel are not to be administered to-
gether with warfarin, and also do not recommend the admin-
istration of new oral anticoagulants (dabigatran, rivaroxoban
and apixaban) with dual antiplatelet therapy”*.

Conclusion

All four P2Y12 receptor inhibitors discussed in this article
are registered in Croatia, and all four of them are listed in the
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koronarnih bolesnika, poglavito u AKS, ali je pitanje koliko je
to u ovom ekonomskom trenutku realno.
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List of the Croatian Health Insurance Fund. Out of these
new drugs, there are two new ones (Efient® — prasugrel and
Brilique® — ticagrelor) with a relatively high surcharge rang-
ing from HRK 214 to HRK 324 per box of the drug. This is
the reason why their use is greatly limited in accordance
with Croatian guidelines for the treatment of ACS.

Although the literature mentions some opinions according to
which their advantage over clopidogrel is not so great to jus-
tify the difference in price®, their listing in the List of Essen-

tial Medicines of the Croatian Health Insurance Fund (with-
out a surcharge) would allow a better treatment for our coro-
nary patients, especially in ACS, but the question is how
viable it is in this hard economic situation.
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