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ABSTRACT: In this recent clinical study conducted in co-
ronary artery atherosclerosis patients after coronary artery by-
pass graft (CABG) surgery, the use of clopidogrel (Zyllt®, Krka)
resulted in a more favourable clinical cardiovascular progno-
sis compared with the use of acetylsalicylic acid (ASA). In all
patients treated with clopidogrel, ADP-dependent platelet ag-
gregation was significantly decreased and no laboratory re-
sistance was observed. No cases of unstable angina, acute
myocardial infarction, or death were registered and there we-
re no major or minor hemorrhages or allergic reactions to
clopidogrel. The weaker antiplatelet activity of ASA, the pre-
sence of ASA resistance in some patients and its association
with unfavourable coronary events increasingly stimulate the
use of more potent antiplatelet agents, such as clopidogrel, as
well as its combination with ASA, especially in high-risk pa-
tients. 
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SAÆETAK: U ovoj novoj kliniËkoj studiji provedenoj na
pacijentima s aterosklerozom koronarnih arterija nakon ug-
radnje aortokoronarne premosnice (CABG), upotreba klopi-
dogrela (Zyllt®, Krka) je u usporedbi s upotrebom acetilsalicil-
ne kiseline (ASA) rezultirala povoljnijom kliniËkom progno-
zom. Kod svih pacijenata lijeËenih klopidogrelom, ADP-ovis-
na agregacija trombocita je znaËajno smanjena te nije labo-
ratorijski zapaæena otpornost. Nisu zabiljeæeni sluËajevi ne-
stabilne angine, akutnog infarkta miokarda ili smrti te nije bi-
lo ni veÊih ni manjih krvarenja ili alergijskih reakcija na klo-
pidogrel. Slabija antitrombocitna aktivnost ASA, prisutnost
otpornosti na ASA kod nekih pacijenata i njezina povezanost
s nepovoljnim koronarnim epizodama potiËe koriπtenje po-
tentnijih antitrombocitnih lijekova, kao πto je klopidogrel,
kao i njegovu kombinaciju s ASA, poglavito u visokoriziËnih
pacijenata. 
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citna otpornost
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Antitrombocitni lijekovi predstavljaju kljuËnu skupinu
lijekova koje se preporuËaju za profilaksu vaskular-
nih epizoda kod pacijenata s koronarnom patologi-

jom aterosklerotskog podrijekla, ukljuËujuÊi i pacijente na-
kon kardiokirurπke revaskularizacije. Pacijentima s koro-
narnom bolesti srca (KBS) se nakon kirurπkog zahvata ug-
raivanja aortokoronarne premosnice (CABG) Ëesto daje
acetilsalicilna kiselina (ASK)1. Davanje doze ASK od 75-
650 mg/dnevno unutar 48 sati nakon CABG, smanjuje rizik
infarkta miokarda (IM) za 48% i rizik moædanog udara za

Antiplatelets are the key group of medicines recom-
mended for the prophylaxis of vascular events in pa-
tients with coronary pathology of atherosclerotic ori-

gin, including post-coronary revascularization patients. Af-
ter coronary artery bypass graft (CABG) surgery, patients
with coronary heart disease (CHD) are often given acetyl-
salicylic acid (ASA)1. The administration of ASA in a dose
of 75-650 mg/day within 48 hours after CABG reduced the
risk of myocardial infarction (MI) by 48%, and the risk of
stroke by 50%; however, its administration later than 48
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50%. Primjena ASK nakon 48 sati od poËetka intervencije
je povezana s nesignifikantnim sniæavanjem stope post-
operativne smrtnosti2. Posljednjih godina je bilo sve viπe i
viπe izvjeπtaja o otpornosti pacijenata na aspirin. Vode se
rasprave o optimalnim metodama dijagnoze rezistencije
na ASK, te o moguÊim mehanizmima njezinog razvoja.
Sukladno s podacima iz literature, rezistencija na ASK je
primijeÊena u 5-45% sluËajeva3-6. U studijama agregacije
trombocita, u kojima je koriπtena svjetlosna agregometrija
(arahidonska kiselina je koriπtena kao agonist), otpornost
na ASK je bila 6% [(interval pouzdanosti (CI) 95%: 0-1)]. U
studijama u kojima su koriπteni bedside ureaji za analizu
trombocita, prosjeËna uËestalost otpornosti na ASK je bila
znatno viπa, 26% (95% CI: 21-31)7. Pacijenti s laboratori-
jskom otpornosti na ASK spadaju u riziËnu skupinu za nas-
tanak koronarnih epizoda; ovo se naroËito odnosi na paci-
jente nakon revaskularizacije. Kao rezultat, studije uËin-
kovitosti i sigurnosti tienopiridina kod pacijenata nakon
CABG kirurπkog zahvata postaju sve vaænije. 

S petogodiπnjom prisutnoπÊu na meunarodnom træi-
πtu, s viπe od 70.000 do sada uspjeπno lijeËenih pacijena-
ta, te uz uËinkovitost i sigurnost dokazanu u studijama sig-
urnosti nakon autorizacije i studijama uËinkovitosti, kao i
vlastitim studijama, Krkin klopidogrel (Zyllt®) omoguÊava
terapiju temeljenu na kliniËkim dokazima8,9. Meu njegov-
im najnovijim provedenim kliniËkim studijama je bila
studija ZEUS (Yilt u pacientov s ateroskleroyom)9. 

Cilj ove otvorene, randomizirane, komparativne studi-
je je bio istraæiti uËinak na trombocite i koagulacijsku he-
mostazu, usporeujuÊi Krkin klopidogrel s ASK, procijeni-
ti uËestalost laboratorijske rezistencije na te lijekove, te is-
traæiti tromjeseËnu prognozu kod pacijenata nakon CABG.
Ukupno 94 pacijenta s KBS, muπkarca u dobi od 45 do 72
godine s poËetno poviπenom ADP-induciranom agregaci-
jom trombocita (PAADP 5mM) i adrenalinom-induciranom
agregacijom trombocita (PAadr 10 mcg/ml) je randomi-
zirano u dvije skupine koje su lijeËene klopidogrelom (75
mg/dnevno; n = 44) ili ASK (75-100 mg/dnevno; n = 50).
Kod svih pacijenata trombociti i koagulacijska hemostaza
izmjereni su prije CABG, 12-14 dana i tri mjeseca nakon
CABG. Pacijenti koji, prema agregatometrijskim nalazima,
unutar dva tjedna terapije s jednim od lijekova (ASK ili
klopidogrel), nisu reagirali na terapiju su klasificirani u sku-
pinu pacijenata otpornih na antitrombocitne lijekove. Ti-
jekom tromjeseËnog razdoblja praÊenja, takoer je proci-
jenjena uËestalost sljedeÊih koronarnih epizoda: nastup
angine pektoris, IM ili koronarne smrti. Takoer su praÊeni
dogaaji vezani za terapiju, kao πto s manja ili veÊa krva-
renja i alergijske reakcije9.

Studijom se pokazalo da su prije CABG (“wash-out”
period) bile prisutne promjene trombocita i koagulacijske
hemostaze. Manifestirale su se kao umjerena endotelioza i
aktivacija intravaskularne koagulacije. Kod mnogih pacije-
nata je zapaæen visoki PAADP i PAAdr. Ove promjene he-
mostaze mogu ukazivati na ozbiljni trombogeni rizik, na-
roËito u postoperativnom razdoblju. Tijekom lijeËenja klo-
pidogrelom i ASK-om je opaæena pozitivna dinamika trom-
bocita i koagulacijske hemostaze: razina fibrinogena je
bila znatno niæa u skupini koja je uzimala klopidogrel od
skupine koja je uzimala ASK; 12-14 dana i 3 mjeseca
nakon CABG PAADP je bio znatno smanjen kod 100%
pacijenata na klopidogrelu; nije zabiljeæena laboratorijska
otpornost. Kod pacijenata koji su primali ASK, PAADP je

hours from the beginning of the intervention was associat-
ed with a non-significant reduction in postoperative mor-
tality2. In recent years, there have been more and more re-
ports about patients, resistance to ASA.  Discussions are
held about optimal methods for the diagnosis of ASA resist-
ance, and about possible mechanisms of its development.
According to the literature data, resistance to ASA is ob-
served in 5-45% of the cases3-6. In the studies of platelet ag-
gregation, which used light aggregometry (the arachidonic
acid was used as the agonist), resistance to ASA was 6%
[(95% confidence interval (CI): 0-1)]. In the studies using
point-of-care platelet function-analyzing devices, the aver-
age frequency of resistance to ASA was significantly high-
er, 26% (95% CI: 21-31)7. Patients with laboratory resis-
tance to ASA belong to the risk group for developing coro-
nary events; this applies particularly to post-revascularisa-
tion patients. As a result, studies of the efficacy and safety
of thienopyridines in patients after CABG surgery are be-
coming more and more relevant. 

Having been present on the international market for 5
years, with 70,000 patients successfully treated so far and
with the efficacy and safety proven in post-authorisation
safety and efficacy studies and own clinical studies, Krka’s
clopidogrel (Zyllt®) provides a therapy based on well-estab-
lished clinical evidence8,9. Among the latest clinical studies
conducted with it is the ZEUS study (Yilt u pacientov s

ateroskleroyom)9. 
The aim of this open, randomised, comparative study

was to investigate the effect of Krka’s clopidogrel in com-
parison with ASA on vascular-platelet and coagulation he-
mostasis, and to assess the frequency of laboratory resi-
stance to these agents and a 3-month prognosis in patients
after CABG surgery. In total, 94 CHD patients, 45-72-year-
old men with initially elevated ADP-induced platelet ag-
gregation (PAADP 5mM) and adrenaline-induced platelet
aggreagation (PAadr 10 mcg/ml), were randomised into
two treatment groups to receive either clopidogrel (75
mg/day; n = 44) or ASA (75-100 mg/day; n = 50). In all pa-
tients, parameters of vascular-platelet and coagulation he-
mostasis were measured before CABG, 12-14 days and 3
months after CABG surgery. The patients not responding,
according to aggregatometry findings, to 2-week therapy
with one of the medicines (ASA or clopidogrel), were clas-
sified to the group of patients resistant to antiplatelets. Du-
ring the three-month follow-up period, the frequency of the
following coronary events was also evaluated: onset of
angina pectoris, MI or coronary death. Therapy-related
events, such as minor and major hemorrhages, and allergic
reactions were also monitored9.

The study demonstrated that before CABG surgery
(wash-out period) changes in vascular-platelet and coagu-
lation hemostasis were present. They were manifested as a
moderate endotheliosis and activation of intravascular co-
agulation. In many patients, high PAADP and PAAdr were
observed. These hemostasis changes can indicate a serious
thrombogenic risk, especially in the postoperative period.
During clopidogrel and during ASA treatment, positive dy-
namics of vascular-platelet and coagulation hemostasis
were observed: the fibrinogen level was significantly lower
in the clopidogrel group than in the ASA group; 12-14 days
and 3 months after CABG surgery, PAADP was significant-
ly reduced in 100% of the patients receiving clopidogrel;
no laboratory resistance was observed. In patients recei-
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12-14 dana i 3 mjeseca nakon CABG operacije bio
poviπen u 24% (n = 12) sluËajeva (pacijenti otporni na
ASK), a u 76% (n = 38) sluËajeva je bio smanjen tri puta
(pacijenti osjetljivi na ASK)9.

Potrebno je spomenuti odsutnost koronarnih epizoda
(nestabilna angina pektoris, akutni IM) i smrtnih ishoda ti-
jekom razdoblja praÊenja u skupini koja je primala klopi-
dogrel. U ASK skupini je jedan pacijent imao akutni IM  u
drugom mjesecu praÊenja, koji je nastupio zbog okluzije
arterio-venoznog spoja potvrene angiografijom premo-
snice. Kod tog pacijenta je laboratorijska otpornost na ASK
ustanovljena tijekom tromjeseËnog razdoblja praÊenja.
Nisu opaæena krvarenja ili alergijske reakcije na klopido-
grel u dozama od 75 mg/dnevno ili na ASK u dozama od
75-100 mg/dnevno9.

Slabija antitrombocitna aktivnost ASK, prisutnost ot-
pornosti na ASK kod nekih pacijenata i povezanost ASK s
nepovoljnim koronarnim epizodama potiËu nas na primje-
nu potentnijih antitrombocitnih lijekova, kao πto je klopi-
dogrel, kao i njegovu kombinaciju s ASK, poglavito kod
kod visokoriziËnih pacijenata. Pacijenti s KBS-om, koji se
Ëesto kompliciraju kroniËnim zatajivanjem srca, mogu se
sigurno svrstati u visokoriziËnu skupinu zbog uËestalosti
koronarnih epizoda i potrebe za paænjom tijekom an-
titrombocitne terapije. Rizik se Ëesto proπiruje u sluËaju ot-
pornosti na ASK9.

Krkin klopidogrel je u ovoj prospektivnoj studiji tro-
mjeseËnog praÊenja pacijenata s KBS-om nakon CABG,
donio vrlo ohrabrujuÊe rezultate, uz odsutnost laboratori-
jske rezistencije na lijek te odsutnost koronarnih epizoda9.
Bit Êe potrebne daljnje kliniËke studije kako bi se nastavi-
lo istraæivanje kardiovaskularnih epizoda tijekom dugotraj-
nog davanja klopidogrela pacijentima nakon CABG.

ving ASA, PAADP was elevated in 24% (n = 12) of the ca-
ses 12-14 days and 3 months after CABG surgery (ASA-re-
sistant patients), and in 76% (n = 38) it was reduced by
three times (ASA-sensitive patients)9.

The absence of coronary events (unstable angina pec-
toris, acute MI) and fatal outcomes has to be mentioned in
the clopidogrel group during the follow-up period. In the
ASA group, one patient had an acute MI in the second
month of the follow-up, caused by an occlusion of the ar-
terio-venous shunt confirmed by bypass angiography. In
this patient, laboratory resistance to ASA was found during
3 months of the follow-up. Neither minor nor major hem-
orrhages or allergic reactions to clopidogrel in the dose of
75 mg/day or ASA in the dose of 75-100 mg/day were ob-
served9.

The weaker antiplatelet activity of ASA, the presence of
ASA resistance in some patients and its association with
coronary events increasingly stimulate the use of more po-
tent antiplatelet agents, such as clopidogrel, as well as the
combination of clopidogrel with ASA, in particular in high-
risk patients. Patients with CHD, often complicated with
chronic heart failure, can certainly be included into the
high-risk group based on coronary events and the need for
special attention during the antiplatelet therapy. This risk is
frequently augmented in the presence of ASA resistance9.

Krka’s clopidogrel led to very encouraging results, with
absence of laboratory resistance to the medicine and of
coronary events, in this prospective 3-month follow-up of
patients with CHD after CABG surgery9. Further clinical
studies will be necessary to continue the research of car-
diovascular events during long-term administration of
clopidogrel in patients after CABG surgery.
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