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Background: VASP, an actin-regulatory protein family member, controls platelet adhesion .Ticagrelor 
isthe first member of a brand-new agent of chemicals, thecyclopentyltriazolopyrimidines, is Ticagrelor. 
ADP's prothrombotic effects can be prevented by Ticagrelor's ability to block the platelet P2Y12 receptor, 
just as the thienopyridines. Dissimilar the thienopyridines, which are irreversible inhibitors , reversibly 
binding to the P2Y12 receptor, Ticagrelor almost entirely blocks ADP-stimulated platelet aggregation, as 
demonstrated in vitro. Because it does not require metabolic activation, Ticagrelor is an alternative to 
the thienopyridines. All patients receiving Ticagrelor achieve adequate antiplateleteffects. Objective: 
Inthis study, we examined the roleof platelet reactivity index (PRI) in antiplatelet treatment and its 
association with vasodilator stimulated phosphoprotein (VASP) for Iraqi patient undergoing 
percutaneouscoronary intervention (PCI). Methods: In this study, patients who were eligible for PCI were 
included. At least two weeks after a 90-mg dose of ticagrelor was administered following PCI, blood 
samples were collected from patients. Vasodilator-stimulated phosphoprotein phosphorylation assay 
(VASP-P) was used to detect the inhibition percentage of platelet adhesion. Consistently high or low 
levels of platelet activationon therapy can be identified by the evaluation ofplatelet reactive index (PRI) 
using the VASPELISA assay. 
Results: The body mass index (BMI) was significant higher in patients with coronary heartdisease 
contrasted to thecontrol group (P < 0.001). There was a significant difference inthe platelets count in 
patientswith coronary heart disease in comparison tothe control group (p<0.05). The study groups were 
categorized according to the PRI-VASP % and it was found that (26.46 ± 0.75) of the patients while on 
(80.04 ± 0.98) of the control. The PRI-VASP % in patients was a strong significantly increased in 
comparison to PRI-VASP % in control group (26.46 ± 0.75versus 80.04 ± 0.98, P<0.001) respectively. 
According to the findings, the subjects were grouped into the mean of serum VASP, and it was found that 
139.56 ± 13.66 ng/L of the patients while on 238.85 ± 20.74 ng/L of the control. The mean of VASP level 
in patients was a strong significantly decreased in comparison to mean of serum VASP level mean in 
control group (24.97 ± 0.33 ng/Lversus 22.55 ± 0.28 ng/L P<0.001) respectively. Conclusion: Ticagrelor 
medication protects all patients, according to present findings in this study in Iraqi population. Also, there 
was no association between VASP phosphorylation and VASP. 

 

In the world, coronary artery disease (CAD) isthe most 
frequentdisease. This is the most lifethreatening phase 
ofcoronary artery disease (CAD). When it comes to ACS 
patients, the disease's prevalence and management vary 
greatly from country to country [1]. 
VASP, an actin-regulatory protein family member, 
controls platelet adhesion. Phosphorylation of VASP is 
another tool used to evaluate platelet reactivity in 
patients taking antiplatelet medications called P2Y12 
receptor antagonists. As a result, the contribution of VASP 
in the formation of thrombus and the antiplatelet impact 
of P2Y12 receptor antagonists is unclear [2]. The cyclic 
nucleotide-dependent kinases PKG and PKA regulate the 
human Vasodilator Stimulated Phosphoprotein (VASP) 
gene, which encodes a protein known as vasodilator-
stimulated phosphoprotein [3]. 
Glycoprotein-stimulated protein phosphorylation (GSP) 

has been shown to inhibit agonist-stimulated signaling of 
calcium, fibrinogen binding, aggregation and adhesion in 
platelets, platelets' phosphorylation of the cytoskeletal 
and focal adhesion protein VASP is also stimulated [4]. 
Men andwomen worldwide die as a result ofcoronary 
artery atherosclerosis. An abnormality in the walls of the 
heart's arteries caused by atherosclerotic plaques is the 
most prevalent symptom of heart disease. Endothelial 
dysfunction, accumulation of lipids, calcium, vascular 
inflammation, cellular debris, and cholesterol, in the 
intima of the vessel wall characterize atherosclerosis, 
adisease ofthe large and mediumsized muscle arteries. As 
a result of this Atherosclerotic buildup there is vascular 
remodeling, Plaque development acute and chronic 
luminal blockage, and irregularities in blood flow with 
reduced oxygen supply into the heart [5]. 
Ten to fifteen years of full growth of atherosclerotic 
plaques (or atheromas) [6]. People often begin to 
predispose symptoms of early atherosclerosis in their 
heart arteries and aorta bythe age of 20 [7]. The Glagov 
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phenomenon (positive remodeling) is an outward 
remodeling [8] a situation inwhich the artery wallbulges 
outward but the lumen residues intact although these 
plaques continue to grow, they are unlikely to induce 
angina since they are not hemodynamically significant for 
a lengthy period of time. Plaque doesnot started to 
intrude into the lumen before it takes up 40% of the 
crosssectional area of the vessel. 

 

Study design 

In a study group of Iraqi patients, this is a crosssectional 
study that was conducted prospectively. Between 10 
February and 1 July 2021, the research was conducted. 
Both Baaquba teaching hospital's Specialized Ward for 
Cardiac Surgery and ASCO lab (Advanced Scientific 
Learning Center) private center in Baghdad were used for 
the lab work, which was done in two laboratories.  80 
participants (male and female) between the ages of 35 
and 65 were included in this study. From the Baaquba 
teaching hospital Specialized ward for Cardiac Surgery in 
Diyala were recruited patients with CADs, including 
unstable angina, acute MI and acute coronary syndrome, 
those undergoing PCI, who were already receiving 
antiplatelet therapy at least two weeks after PCI 
(ticagrelor plus aspirin). 
All Iraqi patients of Arabic origin (35-65 y.) Participants 
comprised those with unstable angina, acute MI, or who 
had undergone PCI and were taking ticagrelor and aspirin 
for at least two weeks after PCI. Patients with hepatic and 
renal failure as well as those patients received macrolide 
, INH, ketoconazole. 
The InstituteReview Board of theMedical College /Al-
Nahrain University granted ethical approval for this 
investigation. To ensure compliance with the Declaration 
of Helsinki, all patients enrolled in this study were made 
aware of the test that would be performed and submitted 
written informed consent. 

Data Collection 

Clinical researchers at Ba'aquba Teaching Hospital, 
comprising nurses and residents, obtained all of the 
information. Trained technicians input the Case 
ReportForms into thedatabase twice. Two auditors took a 
5% to 10% random sample of medical records. Medical 
records were used to verify the accuracy of the provided 
data. A supervisor determined the variable when 
therewas a disagreement over its final value. All patients 
who were discharged from the study alivewere required 
to return for an outpatient follow-up visit one month after 
surgery as part of the present study protocol. Medicinal 
records inthe outpatient clinic were reexamined for those 
who had reported any adverseeffects over the onemonth 
period. If a patient had been treated elsewhere for a 
serious medical condition, they were expected to mail a 
copy of their records to the clinic. Overall, there was a 
100% success rate. 

Vasodilatorstimulated phospho-protein 
phosphorylationassay 

An skilled technician utilized platelet VASPkits (Biocytex 
Co Ltd, Marseille, France) per the instructions in the 
manual to do the VASP phosphorylation test following 
blood collection. ADP or prostaglandin E1 were used to 
mix blood samples invitro. After a 16C2FITC antibody 
incubation, a goat antimouse fluorescence staining in 
isothiocyanate polyclonal reagent was used to identify 
each blood sample. A vasodilator-stimulated 
phosphoprotein phosphorylation on platelet serine239 
was recognized using an enzyme-linked immunosorbent 
test in fresh whole blood. The optical density at 450 nm 
was used to compute PRI when prostaglandin E1 or ADP 
were introduced to the samples. 

Statistical analysis 

The mean ± SEof mean were calculatedby using the IBM 
SPSS version 28.0. WinPepi version 11.65 calculates the 
odd ratio, 95 percent confidence interval, and Fisher's 
exact test when it comes to genotyping and allele 
frequencies [9]. Students' T-tests and ANOVA tables were 
used for calculating the likelihood ratio. Such. A Hardy-
Weinberg calculator on the online can be used to estimate 
allele frequencies [10]. 

 

From 10 February 2021 to 1 July 2022, 100 participants, 
50 of them were CADs patients and the other 50 were 
healthy individuals (controls).The age mean of the 
patients was (56.78 ± 1.02) years, while the mean age of 
healthy persons involved in this study was (47.93 ± 1.89) 
years . The mean of body mass index (BMI) for patients 
was (26.09 ± 2.33 Kg/m²) versus (23.55 ± 0.28 Kg/m²) to 
control. Including the underlying diseases, the patient 
group had 40 (80.0 percent) hypertension, 30 (60.0 
percent) diabetes, 9 (18 percent) dyslipidemia, and 10 
(20.0 percent) had no other disease, while the control 
group had 20 (40.0 percent) hypertension, 10 (20.0 
percent) diabetes, 5 (10 percent) dyslipidemia, and 10 
(20.0 percent) had no other disease as presented in (Table 
1). 
According to the findings, the subjects were grouped into 
the mean of serum VASP and it was found that 139.56 ± 
13.66 ng/L of the patients while on 238.85 ± 20.74 ng/L of 
the control. The mean of VASP level in patients was a 
strong significantly decreased in comparison to mean of 
serum VASP level mean in control group (24.97 ± 0.33 
ng/Lversus 22.55 ± 0.28 ng/L P<0.001) respectively as 
presented in (Table 1). 
The study groups were categorized according to the PRI-
VASP % and it was found that (26.46 ± 0.75) of the 
patients while on (80.04 ± 0.98) of the control. The PRI-
VASP % in patients was a strong significantly increased in 
comparison to PRI-VASP % in control group (26.46 ± 
0.75versus 80.04 ± 0.98, P<0.001) respectively as 
presented in (Table 1). 

TABLE 1. Demographics and baseline characteristics 
Baseline characteristics AT(n=50) control(n=50) P value 

Age(y)(mean ± SE) 56.78 ± 1.02 47.93 ± 1.89 < 0.001 



Gender    

Male 36 (72%) 24 (48%)  

Female 14 (28%) 26 (52%)  

BMI(Kg/m2) 25.97 ± 0.33 23.55 ± 0.28 < 0.001 

Hypertension 40 (80.0%) 20 (40.0%)  

Dyslipidemia 9 (18.0%) 5 (10.0%)  

Diabetes mellitus 30 (60.0%) 10 (20.0%)  

Platelets count (*103/uL) 230.60 ± 5.78 213.16 ± 5.69 0.034 

Serum Albumin (g/l) 35.94 ± 0.36 42.14 ± 0.73 < 0.001 

Alkaline phosphatase (U/L) 79.46 ± 3.22 69.08 ± 2.22 < 0.05 

Creatinine (mg/dl) 0.87 ± 0.02 0.86 ± 0.03 0.951 

Urea (mg/dl) 41.21 ± 0.99 36.94 ± 0.80 0.001 

Serum VASP.(ng/l) 139.56 ± 13.66 238.85 ± 20.74 < 0.001 

PRI-VASP % 26.46 ± 0.75(19-38) 80.04 ± 0.98(70-90) < 0.001 

Statins 40 (80.0%) 20 (40.0%)  

B-blocker 50 (100%) 15 (30%)  

Values are mean±SE or n(%).n, sample size. AT, Aspirin+ticagrelor. BMI, bodymass index. SE, standard error.VASP, vasodilator 
phospho-protein. PRI, platelet reactivity-index. 

Clinical Outcomes 

Antiplatelet therapy patients in the AT group did not 
experience any life-threatening bleeding during the 
course of the research, and mild hemorrhage was no 
statistical differences between thetwo groups. Chest 
drainage volumeswere also found to be similar among 
patients. Within thefirst 30 days following surgery, no one 
died, no one suffered a MI, and noone required additional 
revascularization procedures were needed. 

 

VASP is abundant in platelets and is phosphorylated in 
response to drugs that boost intracellular cAMP and 
cGMP levels, such as vasodilators and platelet inhibitors. 
VASP's mechanism of platelet inhibition is unclear, 
however phosphorylation appears to be a key factor [3]. 
In this circumstance, P2Y12 receptor inhibition can be 
reflected by the level of VASP phosphorylation. PRI-
VASP% value was estimated in 100 participants (50 
patients with cardiovascular diseases using antiplatelet 
therapy and 50 healthy person as controls) have been 
randomly selected from our samples werean ELISAkit was 
used to perform the tests. In these results indicated that 
there was a strong significant decrease of PRI-VASP% 
value in the patients with cardiovascular diseases using 
antiplatelet (ticagrelor) therapy compared with a value of 
controls group. 
The PRI-VASP % seen in this investigation in patients with 
CAD receiving antiplatelet medication is agreement with 
other studies reported by Xu and his coworkers [11], they 
were found a strong significant decrease of PRI-VASP% 
value in patients with cardiovascular diseases using 
antiplatelet (ticagrelor) therapy when compared to PRI-
VASP% value in controls group. In keeping with our 
findings, Ding et al discovered that the of PRI-VASP% value 
in Chinese patients was much lower than in the control 
group [12]. On day 45, Kubica and his coworkers [13] 
observed that the PRI percentage value at 90mg MD of 
ticagrelor was 14.1. 
VASP serum levels was estimated in 100 participants (50 
patients with CAD using antiplatelet therapy and 50 
healthy person as controls) have been randomly selected 

from our samples were measuredby using ELISA kit . 
VASP levels in the serum of individuals with CAD were 
found to be significantly lower, according to our findings 
using antiplatelet therapy compared with the levels of this 
protein in the serum of controls group. 
These findings could be simply CADs are inflammatory 
processes [14]. When it comes to inflammation, proteases 
areversatile enzymes, chiefly extracellularmatrix 
degrading enzymes, thatplay a role in a wide range 
ofphysiological processes. Dysregulation and over-
expression of these genes during inflammation can have 
devastating effects, encouraging the development of 
vascular disorders as a result of their involvement [15]. An 
enzyme called a protease is responsible for the 
breakdown of proteinsinto smaller polypeptides or single 
amino acids, which is called proteolysis [16]. As a result, 
VASP is reduced in the patient group contrasted with 
control group. 
This parameter is inactive form and included to support 
my thesis via as an extra parameter and could give me an 
idea that it will not be useful in the future. It's worth 
noting may that no one has ever measured the level of 
serum VASP in patients with CADs , this may be no clear 
knowledge about its protein kinetics . 
From our data there was no association between 
VASPphosphorylation and VASP (r = 0.027). These findings 
may be supported by Fedor and his co-workers [17] when 
they said that the inhibition of the P2Y12 receptor is 
correlated with VASP phosphorylation, whereas the 
active form of P2Y12 is correlated with VASP non-
phosphorylation. It is noteworthy an adequate response 
to target treatment is defined as a PRI value below 50%, 
which indicates a lower risk of post-PCI stent thrombosis 
,myocardial infarction , and cardiac death [17]. 
This study concluded that tailoring ticagrelor to platelet 
reactivity as evaluated by PRI is safe and can enhance 
significantly clinical outcomes in patients taking the drug 
after PCI. Ticagrelor medication protects all patients, 
according to present findings in this study. The outcome 
is a PRI value in the range of 0-100 percent, which 
represents platelet reactivity to ADP. 
From our data there was no association between 
VASPphosphorylation and VASP. 



 

The study may have significant limitations, involving a 
small sample population and the analysis of SNPs. 
Antiplatelet therapy guidelines at the time of this study 
recommended a loading doseof 180 mg of ticagrelor, 
therefore no comparison ofthe 90 mg and 180 mg loading 
doses of ticagrelor could be made. Also more one method 
of PRI computing can be used. 
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CAD = Coronaryartery disease, ACS = Acute 
coronary syndromes, ADP = adenosinediphosphate, 
AT =aspirin+ticagrelor, PRI =platelet reactivity 
index, VASP-P = vasodilatorstimulated 
phosphoprotein phosphorylation , VASP = 
vasodilatorstimulated phosphoprotein,  PCI 
=Percutaneouscoronary intervention. ,ELISA = 
enzymelinked immunosorbentassay.  
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