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OZET

Amag: Insan trombosit antijeni-1 (ITA-1) gen
polimorfizminin koroner arter hastaligi (KAH)
ile iligkili oldugu ve trombosit fonksiyonlarini
etkiledigi 6ne stiriilmiigtiir. Bu ¢calismada KAH
olan ve olmayan bireylerde ITA-1 gen
polimorfizminin dagilimmi ve KAH olan
bireylerde ITA-1 gen  polimorfizminin
trombosit kiimelenmesiyle iliskisini incelemeyi
amagladik.

Calisma plani: Caligmaya perkiitan koroner
girisim (PKG) uygulanan 94 hasta ve kontrol
grubu olarak koroner anjiyografisi normal olan
115 birey alindi. KAH grubunda PKG sonrast
besinci glin impedans agregometre ile
trombosit  kiimelenmesi  (KB)  ol¢iildii.
Trombosit kiimelenmesinin >490 KB/dakika
olmas1 klopidogrel direnci olarak tanimlandi.
Tiim katilimcilardan iTA-1 gen polimorfizmini
aragtirmak i¢in kan 6rnekleri alindi.

Bulgular: Hasta ve kontrol grubu arasinda
ITA-1 gen polimorfizmi yéniinden fark yoktu
(A aleli i¢in %78.7 ve %78.1, p=AD; B aleli
icin %21.3 ve %21.9, p=AD). Klopidogrel
direnci olan ve olmayan

ABSTRACT

Obijectives: It has been proposed that human
platelet antigen-1 (HPA-1) gene polymorphism
is associated with coronary artery disease
(CAD) and affects platelet function. We aimed
to investigate the distribution of HPA gene
polymorphism between angiographic CAD and
a control group and the relation between HPA
gene polymorphism and platelet aggregation.
Study design: The study population consisted
of 94 patients with angiographic CAD and 115
patients without angiographic CAD. Platelet
aggregation was measured with impedance
aggregometry on the fifth day of percutaneous
coronary  intervention  (PCl).  Platelet
aggregation >480 AU/min was defined as the
clopidogrel resistance. Blood samples were
obtained from all participants at discharge for
the analysis of HPA-1 gene polymorphism.
Results: There was no significant difference in
the distribution of HPA-1 gene polymorphism
between the control and CAD groups (78.7%
vs. 78.1% for A allele and 21.3% vs. 21.9% for
B allele, p=NS). The analysis between groups
with and without clopidogrel resistance
revealed no significant difference
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gruplar arasindaki analizde ITA-1A ve ITA-1B
alleleri siklig1 agisindan fark tespit edilmedi
(Her iki grupta, A aleline sahip hasta oranlar1
%78.7 ve %78.9, p=AD; B aleli i¢in %21.3 ve
%21.1, p=AD). Ayrica, KAH’da ITA-1A ve
ITA-1B alellerine sahip hastalarda trombosit
kiimelenmesi agisindan fark yoktu (2944240
ve 259+261 KB/dakika, p=AD).

Sonug: Insan trombosit antijeni-1  gen
polimorfizmi dagilim1 KAH olan ve olmayan
bireylerde benzerdir. KAH’da, impedans
agregometre ile degerlendirilen trombosit
kiimelenmesi ve klopidogrel direnci, ITA-1
gen polimorfizmi ile iligkili degildir.

Abbreviations:

ACS Acute coronary syndrome
GP  Glycoprotein

HPA Human platelet antigen
CAD Coronary artery disease
AU  Aggregation unit
PCl  Percutaneous
intervention

coronary

Platelet surface receptors play a
key role in the adhesion, activation, and
aggregation of platelets. These receptors
are called human platelet antigens (HPA)
or platelet surface glycoproteins (GP).
HPA polymorphisms (ie. HPA-1,-2,-3,-4,-
5,-15) are associated with variations in
platelet GPs. Major GPs formed on the
surface of platelets (GPIIb, GPllla, GPIb,
and GPla) are associated with different
HPA polymorphisms.[1]] GP lIb/llla
receptors are the most prevalent receptors
found on the surface of platelets. This
receptor comprised of two subunits named
allb, and BIII In the aggregation of
platelets, platelet- GP IIb/Illa receptor, and
for affinity to fibrinogen, BIII subunit play
important roles.[2,3] In various studies,
polymorphic alterations in HPA gene have
been proposed to have an impact on
platelet functions, and and increase the
risk of coronary artery disease (CAD), and

in the distribution of HPA-1A and HPA-1B
alleles between the groups (A allele 78.7% vs.
78.9% and B allele 21.3% vs. 21.1%, p=NS).
In the CAD group, there were no significant
differences in platelet aggregation between
HPA-1A and HPA-1B alleles (2944240 vs.
2594261 AU/min, p=NS).

Conclusion: Distribution of HPA-1 gene
polymorphism was not different in CAD
patients compared to the control group. HPA-1
gene polymorphism was not associated with
platelet aggregation or clopidogrel resistance
assessed by impedance aggregometry in the
CAD group.

frequency of acute thrombotic events.[4,5]
However some studies reported different
outcomes.[6-8] Besides, it has been
demonstrated that HPA gene
polymorphism has an impact on response
to clopidogrel.[9-11]

In this study, we investigated
distribution of HPA-1 gene polymorphism
in individuals with or without CAD, and
also its relationship with platelet
aggregation in patients with CAD.
MATERIALS AND METHODS

A total of 94 patients who had
undergone scheduled or emergency
percutaneous intervention (PCI) in our
hospital between January 2008, and July
2009 were enrolled in the study. Control
group consisted of 115 patients age-, and
gender-matched with the patient group,
but without CAD as documented
(coronary stenosis, < 50% or normal
coronary  arteries) on  coronary
angiograms (CAG) obtained because of
exercise test positivity, ischemic findings
in myocardial scanning tests or clinical
probability of higher risk of CAD. All
patients underwent PCI after receiving a
loading dose (600 mg) of clopidogrel. For
the subsequent five days its maintenance
dose of 150 mg was administered till
platelet aggregation values were detected.
Afterwards daily maintenance doses of 75



or 150 mg was sustained at least for one
year. Decision on complying with a long-
term maintenance dose was based on the
observance of platelet aggregation, and
response to clopidogrel. Concomitant
drugs received by the patients were
arranged according to current guidelines.
Blood samples were drawn from the
patients at the time of hospitalization for
the determination of HPA gene
polymorphism. Patients who had declined
or hadn’t undergone PCI procedure were
not included in the study. The patients
were informed about the investigation, and
their written, and undersigned consent
forms were obtained. Our study was
approved by the Local Ethics Committee

Evaluation of the clopidogrel resistance:
Impedance aggregometre

For the evaluation of clopidogrel
resistance an impedance aggrometric
method (Multiplate Analyser, Dynabyte,
Munich, Germany) was used. For testing,
blood samples were drawn into 4-ml tubes
containing hirudin, and kept for 30
minutes under room temperature before
analysis. Blood samples were diluted at
1:2 ratio, and agitated at 37°C for 3
minutes, and then 20 pl ADP was added.
In the test cell using two pairs of
electrodes variations in clopidogrel
resistance induced by platelets aggregated,
and adhered to electrodes all along the
procedure were recorded. Increased
resistance caused by platelets adhered to
the electrodes was converted to
aggregation units. (AU), and aggregation -
time (AU/min) curve were drawn by the
analyser. The area under the aggregation
curve (AUC) which is the best parametre
reflecting platelet activity was calculated.
Response to clopidogrel or clopidogrel
resistance was evaluated in consideration
of platelet aggregation 5 days after the
clopidogrel treatment. Platelet aggregation

values above 480 AU/min as measured on
the 5. day were evaluated as resistant or
irresponsive to clopidogrel.[12]

Human platelet antigen -1 gene
polymorphism

To determine gene mutations of human
platelet antigens, 3 milliliters of venous
blood samples were drawn into tubes with
EDTA. After isolation of DNA, gene
sequences were replicated in the
laboratory (in vitro tests) using multiplex
polymerase chain reaction. For the
analysis of mutations, reverse in situ
hybridization method was applied using an
appropriate kit (Vienna Lab CVD
StripAssay, Austria) )

Statistical Analysis

Numerical data were expressed as mean +
standard  deviation, and categorical
variables as percentages. Distribution of
numerical variables were tested using
Kolmogorov-Smirnov test. P <0.05 was
accepted as the level of statistical
significance. For numerical variables with
non-normal distribution, Mann-Whitney
U-test, and those demonstrating normal
distribution pattern Student-t test was
used. Categorical variables were evaluated
using chi-square test. For statistical
analysis SPSS 15.Version (SPSS Inc,
Chicago, Ilinois) program was employed.

RESULTS

Basic clinical, and laboratory
characteristics of the groups with or
without  angiographically documented
CAD are summarized in Table 1.
Genotypes, and alleles are presented in
Figure 1. Since BB genotype frequency is
relatively lower, assessments of A (AA
genotype),and B alleles (AB, and BB
genotype) were performed. Any difference
between the patient, and the control group



as for the frequency of HPA -1 gene
polymorphism (respective frequencies: A
allele, 78.1, and 78.7 %; p=NS, and B
allele, 21.9, and 21.3 %, p=NS) (Figure 1).

In the group with angiographically
documented CAD, median (216 AU/min) ,
and mean (2874243 AU/min; range, 0-
1022 AU/min) platelet aggregation values
were also calculated (Figure 2). Drug-
eluting or bare metal stents were
implanted in 55, and 45 % of the patients,
respectively. In the CAD group, clinical
demographics as indications for clinical

referral, age, smoking habit, diabetes
mellitus  (DM), hypertension  (HT),
hyperlipidemia, statin and aspirin use, and
levels of mean platelet volume, platelet
counts, lipoprotein (a), homocysteine,
high-sensitivity C-reactive protein,
hemoglobin, creatinine did not differ
between patient groups with or without
clopidogrel resistance. However platelet
distribution width was significantly higher
in the clopidogrel-resistant  group
(17.10.7 vs 16.2+1.2, p=0.03) (Table 2).

Table 1. Demographic, and clinical characteristics of the groups with or without angiographic CAD

Variable Control group (n=115) CAD group (n=94) p
% Mean + SD % Mean + SD

Age (years) 57+11 56+10 NS

Gender (male) 74 76 NS

Diabetes mellitus 17 32 0,02

Hypertension 52 58 NS

Smoking 43 38 NS

Creatinine 0,90+0,23 0,93+0,20 NS

(mg/dL)

LDL-cholesterol 116+22 124+25 NS

(mg/dl)

HDL-cholesterol 41+12 35+8 NS

(mg/dl)

Triglyceride 144454 16366 0,04

(mg/dl)

Lipoprotein  (a) 22+18 40+24 0,01

(mg/dl)

Homocysteine (ng 14,1+2,8 14,4+3,1 NS

/ml)

C-reactive protein 0,35+0,34 0,64+0,75 0,07

(mgfl)

HPA-1 a/b 78,7+21,3 78,1+21,9 NS

CAD, coronary artery disease; SD, standard deviation; LDL- low-density lipoprotein; HDL.: high-density lipoprotein; HPA,

human platelet antigen; NS, not significant

Frequencies of HPA-1 gene polymorphism
in groups with or without clopidogrel
resistance were not different (respective
percentages: A allele, 78.7 vs 78.9 %,
p=NS, and B allele, 21.3 vs 21.1%, p=NS)

(Figure 3). Similarly, mean platelet
aggregation values in patients with HPA-
1A, and HPA-1B alleles did not differ
(2944240 vs 259+261 AU/min, p=NS)
(Figure 4).




80.00 80
757 787
78.1 OCAD ———— 781 OcCAD

70.00 — E Control 70 < @Control
60.00 — 50 =

50.00 = 50 -

40.00 40

30,00 — 30 -

202 211 sy 219
20.00 — 20
10,00 — 10 =
11 o9
0 T —— 0 T
AA AB BB A

Figure 1. Distribution of HPA genotype, alleles in coronary artery disease (CAD), and control groups
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Figure 2, Distribution of platelet aggregation values among
coronary artery disease patients
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Table 2. Characteristics of the groups with or without clopidogrel resistance

Variable Clopidogrel resistance (-) Clopidogrel resistance (+) p
% Mean + SD % Mean + SD
Age (years) 57.4+10.6 54.7+8.4 NS
Gender (Male) 77 68 NS
Diabetes mellitus 32,2 333 NS
Hypertension 62,7 43,8 NS
Smoking 37,9 37,5 NS
Clinical NS
Stable angina 41,0 29,4 NS
Non-STEMI-ACS 31,1 41,2 NS
STEMI 27,9 29,4 NS
Creatinine (mg/dl) 0.92+0.2 0.95+0.2 NS
Platelets (x 10%/ml) 237+66 289+109 NS
Mean platelet volume (fL) 8.8+1.1 9.0+1.7 NS
Lipoprotein (a) mg/dl 37420 47+46 NS
Homocysteine (ng /ml) 14.0£2.9 15.2+3.6 NS
C-reactive protein (mg/l) 0.7+0.9 0.5+0.4 NS
Platelet distribution width 16.2+1.2 17.1+0.7 0.03
Hemoglobin (g/dl) 13.8+2.3 13.4£1.9 NS
HPA-1 a/b 78.7 / 21.3 789 /211 NS
Drugs used NS
Aspirin 94 100 NS
Statin 85 90 NS
Beta blocker 82 79 NS
ACE-I/ARB 88 89 NS

SD, standard deviation; non-STEMI, non-ST segment elevation acute coronary syndrome; STEMI, ST segment elevation myocardial infarction;
HPA, human platelet antigen; ACEI/ARB, angiotensin converting enzyme inhibitor/angiotensin receptor blocker; NS, not significant




DISCUSSION

In our study, distribution of HPA-1 gene
polymorphisms between the control group
with angiographically normal coronary
arteries, and CAD patients was not
different between groups Besides, any
difference could not be detected in the
distribution of HPA-1 gene
polymorphisms, and platelet aggregation
as assessed by impedance aggrometry in
groups of patients with or without
clopidogrel resistance.

Platelet surface receptors ensure
adhesion of platelets to subendothelial
layer, and ensuing aggregation when
integrity of vascular epithelium is
impairedActivated platelets directly bind
to coagulation protein fibrinogen in the
circulation. This process is mediated by
receptors of an integrin, ie. Gpllb/llla
found on the surface of activated platelets.
[2,3,13]

Numerous platelet GP gene
polymorphisms have been defined in
association with thromboembolic events
.[14,15] Correlations between increased
rate of cardiovascular events, and HPA-1
gene  polymorphisms have  been
demonstrated. However, a clear-cut
relationship between alleles of this gene,
and pathogenesis of atherosclerosis, and
especially acute coronary syndrome (ACS)
does not exist. In our study, any difference
as for the presence of HPA-1 gene
polymorphisms in patients with or without
CAD was not detected. In some
investigations, CAD has been reported in
higher frequency in individuals having
HPA-1B alleles.[4,16-19] Contrarily, data
refuting any association between HPA-1B
allele, and coronary artery disease are also
available.[6-8,20,21] Many factors might
contribute to the debatable relationship
between HPA-1 gene polymorphism, and
CAD, especially ACS. Case-control study

design might have masked an existing
relationship. Besides, gene polymorphism
data coming from different countries
might have an impact on outcomes. Ours
is also a case-controlled study, and another
study performed in our country also could
not detect any relationship between HPA-1
gene polymorphism, and CAD. [6] Since
we enrolled both stable CAD patients, and
cases with acute coronary syndrome in our
study, this heterogeneity might have
concealed the existing association between
HPA-1 gene polymorphism, and CAD

Human platelet antigen gene
polymorphism, and especially B allele
regulates platelet functions, and this allele
has been associated with increased platelet
reactivity[22] In individuals with HPA-1B
allele, inadequate platelet inhibition has
been identified after administration of
loading doses (330 mg or 600 mg) of
clopidogrel.[9,10] In our study, any
difference was not detected between
groups with or without clopidogrel
resistance as for distribution of HPA-1A,
and ITA-1 B alleles. Besides, platelet
aggregation values were not different
between patients with HPA-1A, and HPA-
1B allels. Our study results pertaining to
the relationship between HPA-1 gene
polymorphism, clopidogrel resistance, and
platelet reactivity are in compliance with
some literature studies.[11,23,24]

Many etiological factors might be
responsible for the debatable impact of
HPA gene polymorphism on platelet
functions. Above all, platelet functions
involve a complex process which can not
be regulated by a single gene. Besides,
differences in measurement techniques
used for the evaluation of platelet
functions might explain such diversified
outcomes. In our study, we analyzed
platelet functions wusing a multiplate
impedance aggregometre. However in
other investigations, different methods



such as VASP phosphorylation, light
transmission aggregometry, and
VerifyNow have been used. Additionally,
definitions as clopidogrel resistance, and
clopidogrel-related platelet inhibition are
not explicit. Though cut-off values have
been defined for different measurement
techniques, these are far from being ideal
criteria.As is in the study conducted by
Sibbing et al., we divided our study
population into five equal groups, and the
group with the highest value was
considered as clopidogrel-resistant. .[25]
Limitations of the study

One of the limitations of our study
is failure to assess baseline platelet
aggregation values before starting on
clopidogrel therapy. However
administration of identical doses of
clopidogrel for 5 days till aggregation
values of all patients were read, helped us
to overcome this limitation to some extent.
Besides, in our study, aspirin resistance
was not measured. Inability to achieve
clinical endpoints is another limitation of
our study. During the study period only 2
patients received GP IlIb/llla receptor
inhibitor. Therefore analyses related to the
use of GP IIb/Illa receptor inhibitor could
not be performed. During long-term
monitorization, only one patient developed
stent thrombosis. Any incident of death or
myocardial infarction was not observed.
Lastly, heterogeneity of the study
population, in other words inclusion of
patients with ACS, and stable CAD in the
study, and relatively small number of the
participants might have an impact on the
outcomes of the study. Similarly, scarce
number of clopidogrel- resistant patients
might effect generalization of our
outcomes.

Distribution of human platelet
antigen-1 gene polymorphism in patients
with CAD is not different from that of
normal individuals. As assessed by

impedance aggregometer, platelet
aggregation, and clopidogrel resistance are
not associated with HPA -1 gene
polymorphism.

Conflict of interest: None declared

REFERENCES

1. Valentin N, Newman PJ. Human
platelet alloantigens. Curr Opin Hematol
1994;1:381-7.

2. Lievens D, von Hundelshausen P.
Platelets in atherosclerosis. Thromb Haemost
2011;106:827-38.

3. Broos K, De Meyer SF, Feys HB,
Vanhoorelbeke K, Deckmyn H. Blood platelet
biochemistry. Thromb Res 2012;129:245-9.

4. Weiss EJ, Bray PF, Tayback M,
Schulman SP, Kickler TS, Becker LC, et al. A
polymorphism of a platelet glycoprotein
receptor as an inherited risk factor for coronary
thrombosis. N Engl J Med 1996;334:1090-4.

5. Walter DH, Schéchinger V, Elsner M,
Dimmeler S, Zeiher AM. Platelet glycoprotein
I1la polymorphisms and risk of coronary stent
thrombosis. Lancet 1997;350:1217-9.

6. Aydinalp A, Atar |, Atac FB, Yazici
AC, Cicek M, Yilmaz M, et al. Glycoprotein
Illa gene polymorphism and coronary artery
disease. Acta Cardiol 2010;65:225-30.

7. Bottiger C, Kastrati A, Koch W,
Mehilli J, Seidl H, Schomig K, et al. HPA-1
and HPA-3 polymorphisms of the platelet
fibrinogen receptor and coronary artery disease
and myocardial infarction. Thromb Haemost
2000;83:559-62.

8. Lagercrantz J, Bergman M, Lundman
P, Tornvall P, Hjemdahl P, Hamsten A, et al.
No evidence that the PLA1/PLA2
polymorphism of platelet glycoprotein Illa is
implicated in angiographically characterized
coronary  atherosclerosis and  premature
myocardial  infarction.  Blood  Coagul
Fibrinolysis 2003;14:749-53.

9. Angiolillo DJ, Fernandez-Ortiz A,
Bernardo E, Alfonso F, Sabaté M, Fernandez
C, et al. PIA polymorphism and platelet
reactivity following clopidogrel loading dose
in patients undergoing coronary stent
implantation. Blood Coagul Fibrinolysis
2004;15:89-93.

10. Motovska Z, Widimsky P, Kvasnicka
J, Petr R, Bilkova D, Hajkova J, et al. High
loading dose of clopidogrel is unable to
satisfactorily inhibit platelet reactivity in
patients  with  glycoprotein  1lIA  gene
polymorphism: a genetic substudy of



PRAGUE-8 trial. Blood Coagul Fibrinolysis
2009;20:257-62.

11. Papp E, Havasi V, Bene J, Komlosi
K, Talian G, Feher G, et al. Does glycoprotein
Illa gene (PI(A)) polymorphism influence
clopidogrel resistance? : a study in older
patients. Drugs Aging 2007;24:345-50.

12. Siller-Matula JM, Delle-Karth G,
Christ G, Neunteufl T, Maurer G, Huber K, et
al. Dual non-responsiveness to antiplatelet
treatment is a stronger predictor of cardiac
adverse  events than  isolated  non-
responsiveness to clopidogrel or aspirin. Int J
Cardiol 2012 Feb 1.

13. Shattil SJ, Newman PJ. Integrins:
dynamic scaffolds for adhesion and signaling
in platelets. Blood 2004;104:1606-15.

14. Carter AM, Ossei-Gerning N, Wilson
1J, Grant PJ. Association of the platelet PI(A)
polymorphism of glycoprotein Ilb/Illa and the
fibrinogen Bbeta 448 polymorphism with
myocardial infarction and extent of coronary
artery disease. Circulation 1997;96:1424-31.
15. Meisel C, Lopez JA, Stangl K. Role
of platelet glycoprotein polymorphisms in
cardiovascular diseases. Naunyn
Schmiedebergs Arch Pharmacol 2004;369:38-
54.

16. Gardemann A, Humme J, Stricker J,
Nguyen QD, Katz N, Philipp M, et al.
Association of the platelet glycoprotein Illa
PIA1/A2 gene polymorphism to coronary
artery disease but not to nonfatal myocardial
infarction in low risk patients. Thromb
Haemost 1998;80:214-7.

17. Lopes NH, Pereira AC, Hueb W,
Soares PR, Lanz JR, Gersh BJ, et al. Effect of
glycoprotein Illa PIA2 polymorphism on
outcome of patients with stable coronary artery
disease and effect of smoking. Am J Cardiol
2004;93:1469-72.

18. Garcia-Ribes M, Gonzalez-Lamufio
D, Hernandez-Estefania R, Colman T, Pocovi
M, Delgado-Rodriguez M, et al
Polymorphism of the platelet glycoprotein Illa
gene in patients with coronary stenosis.
Thromb Haemost 1998;79:1126-9.

19. Grove EL, Orntoft TF, Lassen JF,
Jensen HK, Kristensen SD. The platelet
polymorphism PIA2 is a genetic risk factor for
myocardial  infarction. J Intern Med
2004;255:637-44.

20. Joven J, Simo6 JM, Vilella E, Camps J,
Masana L, de Febrer G, et al. Lipoprotein(a)

and the significance of the association between
platelet glycoprotein Illa polymorphisms and
the risk of premature myocardial infarction.
Atherosclerosis 1998;140:155-9.

21. Aleksic N, Juneja H, Folsom AR,
Ahn C, Boerwinkle E, Chambless LE, et al.
Platelet PI(A2) allele and incidence of
coronary heart disease: results from the
Atherosclerosis Risk In Communities (ARIC)
Study. Circulation 2000;102:1901-5.

22. Wheeler GL, Braden GA, Bray PF,
Marciniak SJ, Mascelli MA, Sane DC.
Reduced inhibition by abciximab in platelets
with the PIA2 polymorphism. Am Heart J
2002;143:76-82.

23. Lev El, Patel RT, Guthikonda S,
Lopez D, Bray PF, Kleiman NS. Genetic
polymorphisms of the platelet receptors
P2Y(12), P2Y(1) and GP llla and response to
aspirin and clopidogrel. Thromb Res
2007;119:355-60.

24. Corral J, Gonzalez-Conejero R,
Rivera J, Iniesta JA, Lozano ML, Vicente V.
HPA-1 genotype in arterial thrombosis-role of
HPA-1b polymorphism in platelet function.
Blood Coagul Fibrinolysis 1997;8:284-90.

25. Sibbing D, Braun S, Morath T,
Mehilli J, Vogt W, Schomig A, et al. Platelet
reactivity after clopidogrel treatment assessed
with point-of-care analysis and early drug-
eluting stent thrombosis. J Am Coll Cardiol
2009;53:849-56.

Anahtar sézciikler: Anjiyoplasti, balon,
koroner/yontemler; doz-yamt iliskisi, ilag;
ilag direnci; insan trombosit antijeni-1,
klopidogrel; perkiitan koroner girisim;
polimorfizm, genetik; trombosit
kiimelenmesi/ilag etkisi/genetik.

Key words: Angioplasty, balloon,
coronary/methods; dose-response
relationship, drug; drug resistance; human
platelet antigen-1,; clopidogrel;
percutaneous  coronary intervention;
polymorphism, genetic; platelet
aggregation/drug effects/genetics.



