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avtorTa sayuradRebod!

redaqciaSi statiis warmodgenisas saWiroa davicvaT Semdegi wesebi:

 1. statia unda warmoadginoT 2 calad,  rusul an inglisur enebze, dabeWdili 
standartuli furclis 1 gverdze,  3 sm siganis marcxena velisa da striqonebs 
Soris 1,5 intervalis dacviT. gamoyenebuli kompiuteruli Srifti rusul da ing-
lisurenovan teqstebSi - Times New Roman (Кириллица), xolo qarTulenovan teqstSi 
saWiroa gamoviyenoT AcadNusx. Sriftis zoma – 12. statias Tan unda axldes CD 
statiiT. 
 2. statiis moculoba ar unda Seadgendes 10 gverdze naklebs da 20 gverdze mets 
literaturis siis da reziumeebis (inglisur, rusul da qarTul enebze) CaTvliT.
 3. statiaSi saWiroa gaSuqdes: sakiTxis aqtualoba; kvlevis mizani; sakvlevi 
masala da gamoyenebuli meTodebi; miRebuli Sedegebi da maTi gansja. eqsperimen-
tuli xasiaTis statiebis warmodgenisas avtorebma unda miuTiTon saeqsperimento 
cxovelebis saxeoba da raodenoba; gautkivarebisa da daZinebis meTodebi (mwvave 
cdebis pirobebSi).
 4. statias Tan unda axldes reziume inglisur, rusul da qarTul enebze 
aranakleb naxevari gverdis moculobisa (saTauris, avtorebis, dawesebulebis 
miTiTebiT da unda Seicavdes Semdeg ganyofilebebs: mizani, masala da meTodebi, 
Sedegebi da daskvnebi; teqstualuri nawili ar unda iyos 15 striqonze naklebi) 
da sakvanZo sityvebis CamonaTvali (key words).
 5. cxrilebi saWiroa warmoadginoT nabeWdi saxiT. yvela cifruli, Sema-
jamebeli da procentuli monacemebi unda Seesabamebodes teqstSi moyvanils. 
 6. fotosuraTebi unda iyos kontrastuli; suraTebi, naxazebi, diagramebi 
- dasaTaurebuli, danomrili da saTanado adgilas Casmuli. rentgenogramebis 
fotoaslebi warmoadgineT pozitiuri gamosaxulebiT tiff formatSi. mikrofoto-
suraTebis warwerebSi saWiroa miuTiToT okularis an obieqtivis saSualebiT 
gadidebis xarisxi, anaTalebis SeRebvis an impregnaciis meTodi da aRniSnoT su-
raTis zeda da qveda nawilebi.
 7. samamulo avtorebis gvarebi statiaSi aRiniSneba inicialebis TandarTviT, 
ucxourisa – ucxouri transkripciiT.
 8. statias Tan unda axldes avtoris mier gamoyenebuli samamulo da ucxo-
uri Sromebis bibliografiuli sia (bolo 5-8 wlis siRrmiT). anbanuri wyobiT 
warmodgenil bibliografiul siaSi miuTiTeT jer samamulo, Semdeg ucxoeli 
avtorebi (gvari, inicialebi, statiis saTauri, Jurnalis dasaxeleba, gamocemis 
adgili, weli, Jurnalis #, pirveli da bolo gverdebi). monografiis SemTxvevaSi 
miuTiTeT gamocemis weli, adgili da gverdebis saerTo raodenoba. teqstSi 
kvadratul fCxilebSi unda miuTiToT avtoris Sesabamisi N literaturis siis 
mixedviT. mizanSewonilia, rom citirebuli wyaroebis umetesi nawili iyos 5-6 
wlis siRrmis.
 9. statias Tan unda axldes: a) dawesebulebis an samecniero xelmZRvane-
lis wardgineba, damowmebuli xelmoweriTa da beWdiT; b) dargis specialistis 
damowmebuli recenzia, romelSic miTiTebuli iqneba sakiTxis aqtualoba, masalis 
sakmaoba, meTodis sandooba, Sedegebis samecniero-praqtikuli mniSvneloba.
 10. statiis bolos saWiroa yvela avtoris xelmowera, romelTa raodenoba 
ar unda aRematebodes 5-s.
 11. redaqcia itovebs uflebas Seasworos statia. teqstze muSaoba da Se-
jereba xdeba saavtoro originalis mixedviT.
 12. dauSvebelia redaqciaSi iseTi statiis wardgena, romelic dasabeWdad 
wardgenili iyo sxva redaqciaSi an gamoqveynebuli iyo sxva gamocemebSi.

aRniSnuli wesebis darRvevis SemTxvevaSi statiebi ar ganixileba.
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Abstract.
Background: Ischemic heart disease, also called coronary 

artery disease (CAD), is the term given to heart problems caused 
by narrowed heart (coronary) arteries that supply blood to the 
heart muscle.

Aim of the study: The study aims to determine the levels of 
Von Willebrand factor in patients with coronary artery disease.

Patients and Methods: A total of 60 CAD patients and 30 
healthy individuals were enrolled in the present study. Blood 
was withdrawn and serum was separated for measurement 
of lipid profile, human von Willebrand Factor, and lactate 
dehydrogenase (LDH).

Results: The study demonstrated that the highest mean of VWF 
was observed among IHD patients (81.75±29.75 ng/ml) and the 
lowest mean was within the control group (26.53±5.12 ng/ml). 
The differences were highly significant (P-value: 0.0001). The 
study showed that the highest means of cholesterol, triglyceride, 
and LDL and the lowest mean of HDL were detected in IHD 
patients as compared with the healthy control group. The study 
showed that the mean of VWF was (88.76 ng/ml) in patients 
with hypertension which were significantly highest than in non-
hypertensive IHD patients (75.76 ng/ml) at P. value: 0.043. The 
study showed that the highest means of cholesterol, Triglyceride 
and HDL were detected in hypertensive IHD patients (264.3, 
349.1, and 29.24 mg/dl respectively) as compared with non-
hypertensive IHD patients group (217.5, 226.1 and 22.02 mg/
dl), respectively. The study showed a significant negative 
correlation between VWF and LDL among IHD patients and 
showed a positive correlation of VWF with each of cholesterol, 
triglyceride, and HDL among IHD patients.

Conclusions: In conclusion, the findings of the study 
suggest that patients with ischemic heart disease (IHD) have 
elevated levels of the von Willebrand factor. More research is 
needed to fully understand the relationship between VWF and 
cardiovascular disease and to determine the clinical utility of its 
measuring in the diagnosis and management of these conditions.

Key words. Von Willebrand factor, ischemic heart disease, 
hyperlipidemia, hypertension.
Introduction.

Ischemia is defined as inadequate blood supply (circulation) 
to a local area due to blockage of the blood vessels supplying 
the area. Ischemic means that an organ (e.g., the heart) is not 
getting enough blood and oxygen. Ischemic heart disease, 
also called coronary heart disease (CHD) or coronary artery 
disease, is the term given to heart problems caused by narrowed 
heart (coronary) arteries that supply blood to the heart muscle 
[1]. Coronary artery disease (CAD) is characterized by the 
occlusion or stenosis of the coronary artery mostly caused by 
atherosclerosis and is one of the leading causes of mortality 
in humans [2]. Patients with CAD are vulnerable to the 
development of major cardiovascular events including nonfatal 

acute myocardial infarction, unstable angina, stroke, transient 
ischemic attack, peripheral arterial occlusive disorder, and 
death [3]. Although the narrowing can be caused by a blood clot 
or by constriction of the blood vessel, most often it is caused by 
buildup of plaque, called atherosclerosis. When the blood flow 
to the heart muscle is completely blocked, the heart muscle cells 
die, which is termed a heart attack or myocardial infarction (MI) 
[4]. Most people with early CHD do not experience symptoms 
or limitations of blood flow. However, as the atherosclerosis 
progresses, especially if left untreated, symptoms may occur. 
They are most likely to occur during exercise or emotional stress 
when the demand for oxygen carried by the blood increases [5].

The von Willebrand (VWF) axis exerts a pivotal role in 
vascular inflammation and thrombosis. Thrombosis, with 
the recruitment of platelets to the site of the vessel's injury, 
and immune response, with the recruitment of leukocytes 
in inflamed tissues, have traditionally been considered two 
distinct pathways [6]. For >150 years, it has been known that 
alterations in blood flow, vascular wall, and blood components, 
the so-called Virchow’s triad, may progressively lead to 
thrombus formation. Yet, a more complete understanding of the 
complex interactions among the vascular endothelium, platelet 
adhesion, activation, aggregation, and clotting factor activation 
involved in this process is still emerging from contemporary 
research [7,8]. Under physiological conditions, the vascular 
endothelium produces many substances that contribute 
importantly to hemostasis, fibrinolysis, and regulation of vessel 
tone and permeability. One such substance is the multimeric 
glycoprotein von Willebrand factor (VWF), which is produced 
almost exclusively by endothelial cells [9]. Plasma levels of 
VWF are raised in different states of endothelial damage and 
have therefore been proposed as useful markers of endothelial 
dysfunction. Along this line, the blockade of nitric oxide 
enhances the stimulated release of VWF in humans [10]. 
Furthermore, VWF plays a crucial role in platelet adhesion 
and aggregation under high-shear conditions. Additionally, 
VWF supports the third component of Virchow's triad, clotting 
factor activation, by acting as a carrier protein and stabilizer 
for factor VIII [11]. The study aims to determine the levels of 
Von Willebrand factor in patients with ischaemic heart disease 
(IHD) patients. 
Materials and Methods.

The current study is a case-control study conducted in Tikrit 
City during the period between the 10th of January to the 10th 
of April 2023 on patients admitted to the Coronary Care Unit of 
Salah Al-Din Teaching Hospital

The study included 60 Iraqi patients with coronary heart 
disease in the age range (37-66 years). The diagnosis of 
ischemic heart disease was based on history and characteristic 
electrocardiographic changes. Hypertension, defined as a 
systolic blood pressure greater than 130 mmHg or a diastolic 
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IHD group had a significantly higher mean value of 299.8 mg/
dl compared to the control group's mean value of 159.6 mg/
dl. In terms of HDL levels, the IHD group had a significantly 
lower mean value of 26.35 mg/dl compared to the control 
group's mean value of 43.78 mg/dl. In terms of LDL levels, the 
IHD group had a significantly higher mean value of 126.5 mg/
dl compared to the control group's mean value of 59.97 mg/
dl. These findings suggest that hemodialysis patients have an 
unfavourable lipid profile compared to the control group.

The study showed that the mean of VWF was (88.76 ng/ml) 
in patients with hypertension which were significantly highest 
than in non-hypertensive IHD patients (75.76 ng/ml) at P. value: 
0.043, (Table 4).

Table 3. Comparison between IHD patients and the control group 
regarding lipid profile parameters.
Lipid profile (mg/dl) Studied groups Mean P-value

Cholesterol IHD 245.6 0.001Control 170.1

Triglyceride IHD 299.8 0.001Control 159.6

HDL IHD 26.35 0.003Control 43.78

LDL IHD 126.5 0.001Control 59.97

Table 4. Comparison between hypertensive and non-hypertensive IHD  
patients regarding the level of VHF.
Variable Hypertension No. Mean SD P-value

VWF (ng/ml) Absent 24 75.21 28.47 0.043Present 36 88.76 33.09

Table 5. Comparison between hypertensive and non-hypertensive IHD  
patients regarding lipid profile parameters.
Variable Hypertension No. Mean SD P-value

cholesterol Absent 24 217.5 60.5 0.001Present 36 264.3 88.4

TG Absent 24 226.1 94.6 0.001Present 36 349.1 165.9

HDL Absent 24 22.02 3.628 0.003Present 36 29.24 8.46

LDL Absent 24 143.2 34.56 0.061Present 36 137.4 43.10

Table 6. Correlation of VWF with other parameters among IHD 
patients.
Variable 1 Variable 2 Correlation P-Value
VWF LDL -0.284 0.028
VWF LDH 0.756 0.001
VWF Cholesterol 0.715 0.001
VWF Triglyceride 0.843 0.001
VWF HDL 0.671 0.001

The study showed that the highest means of cholesterol, 
Triglyceride and HDL were detected in hypertensive IHD 
patients (264.3, 349.1, and 29.24 mg/dl respectively) as 
compared with non-hypertensive IHD patients’ group (217.5, 
226.1 and 22.02 mg/dl) respectively, while there was no 

blood pressure greater than 80 mmHg or are taking medication 
for hypertension. Medical history was taken for patients 
including the history of hypertension and/or diabetes mellitus in 
addition to drug history and smoking. The cases were collected 
from the Coronary Care Unit of Salah AlDin Teaching Hospital.

The study also included 30 healthy individuals with the same age 
range and from both sexes who haven't any acute or chronic diseases.

Exclusion Criteria: patients with chronic diseases, pregnant 
and lactating women, and those who are alcoholics were 
excluded from the study. After at least 12 hours of fasting, blood 
was collected by vein puncture with plastic disposable syringes 
took up to 5ml of venous blood from each healthy control and 
patient and added to the gel tube, which was then left at room 
temperature for 30 minutes to initiate the clotting process, the 
sample was then centrifuged to separate the serum at 3,000xg 
for 15 minutes and the obtained serum were aspirate using a 
mechanical micropipette and transferred into Eppendorf tubes 
and stored at-20C for determination of cholesterol, triglyceride 
(TG), high-density lipoprotein- cholesterol (HDL-C) and 
low-density lipoprotein (LDL) by biochemical colourimetric 
methods and determination of human von Willebrand Factor by 
enzyme-linked immunosorbent assay (ELISA). 
Results.

The study showed that the majority of IHD patients were 57-
66 years old (68.33%), 20% were within the age group 47.56 
years and 11.67% were within the age group 37-46 years, and 
the study showed that 66.67% of IHD patients were males 
(Table 1).

The study demonstrated that the highest mean of VWF was 
observed among IHD patients (81.75±29.75 ng/ml) and the 
lowest mean was within the control group (26.53±5.12 ng/ml). The 
differences were highly significant (P-value: 0.0001) (Table 2).

Table 1. Distribution of IHD patients according to age and gender.
Parameters IHD patients
Age groups (years) No. %
37-46 7 11.67
47-56 12 20
57-66 41 68.33
Total 60 100
Sex No. %
Males 40 66.67
Females 20 33.33%
Total 60 100

Table 2. The mean level of a von-Willebrand factor in IHD patients 
and the control group.
VWF (ng/ml) Mean SD Minimum Median Maximum
IHD patients 81.75 29.79 47.31 81.04 150.03
Control group 26.53 5.12 15.74 26.27 36.60
P-value: 0.0001

The table 3 presents a comparison between the lipid profile 
parameters of hemodialysis (IHD) patients and the control group. 
In terms of cholesterol, the IHD group had a significantly higher 
mean value of 245.6 mg/dl compared to the control group's 
mean value of 170.1 mg/dl. In terms of triglyceride levels, the 



108

significant difference between the two groups regarding LDL 
levels (Table 5).

The study showed a significant negative correlation between 
VWF and LDL among IHD patients and showed a positive 
correlation of VWF with each of LDH, cholesterol, triglyceride, 
and HDL among IHD patients (Table 6).
Discussion.

The study found that the mean (average) level of VWF in IHD 
patients was significantly higher than in the control group. The 
highest mean level of VWF was observed among IHD patients, 
with a value of 81.75±29.75 ng/ml. This suggests that IHD 
patients have higher levels of VWF in their blood, which may 
contribute to an increased risk of blood clots and cardiovascular 
events. In contrast, the study found that the control group had 
the lowest mean level of VWF, with a value of 26.53±5.12 ng/
ml. This is expected, as the control group was composed of 
individuals without any known cardiovascular diseases or risk 
factors, and therefore had lower levels of VWF in their blood.

The current finding that shows an elevated level of von 
Willebrand Factor (VWF) among patients with Ischemic Heart 
Disease (IHD) is consistent with the findings of previous 
studies. Al-Masri et al [1] also found elevated levels of VWF 
among different types of heart disease. Similarly, studies by 
other researchers, such as those cited in the current study [2,3], 
have reported elevated levels of VWF among IHD patients.

In addition, studies by Montalescot et al. [4] have reported 
an immediate rise in VWF levels in acute coronary syndrome 
(ACS), which is a type of IHD. This elevation in VWF was found 
to be associated with adverse outcomes of ACS. The elevation 
of VWF has also been observed in individuals with objectively 
proven atherosclerosis [5], which is a buildup of plaque in 
the arteries that can lead to IHD, and in patients experiencing 
sudden cardiac death, non-sudden cardiac death, and nonfatal 
MI [6]. These findings suggest that elevated VWF levels may be 
associated with a range of cardiovascular diseases and adverse 
outcomes. Furthermore, significant associations of VWF with 
ischemic stroke have also been reported in other studies [7]. This 
suggests that VWF may be a useful biomarker for assessing the 
risk of a range of cardiovascular events, including both heart 
disease and stroke. Overall, the findings of these studies suggest 
that VWF may play an important role in the pathogenesis of 
cardiovascular diseases and may be a useful tool for predicting 
and managing the risk of adverse cardiovascular events. The 
finding that IHD patients have significantly higher levels of 
cholesterol, triglycerides, and HDL compared to the healthy 
control group is consistent with several other studies that have 
shown a strong association between dyslipidemia and IHD.

For example, the Yusuf et al. [8] study, which involved over 
29,000 participants from 52 countries, found that high levels 
of total cholesterol and LDL were strongly associated with 
acute myocardial infarction (AMI) Similarly, the Prospective 
Studies Collaboration involving more than 900,000 individuals 
also reported that higher levels of total cholesterol, LDL, and 
triglycerides were associated with an increased risk of coronary 
heart disease (CHD) [9]. 

Other studies have also demonstrated the effectiveness of 
lipid-lowering therapy, such as statins, in reducing the risk 

of IHD [10,11]. The use of statins is recommended in current 
guidelines for the management of dyslipidemia and the 
prevention of cardiovascular disease [12]. Overall, the finding 
that IHD patients have significantly higher levels of cholesterol, 
triglycerides, and LDL reinforces the importance of dyslipidemia 
management in reducing the risk of IHD and highlights the need 
for early identification and treatment of dyslipidemia in high-
risk individuals [13]. 

The study suggests that patients with hypertension have 
significantly higher levels of VWF compared to healthy 
individuals. VWF is an important factor in the formation of 
blood clots, and elevated levels of VWF have been associated 
with an increased risk of cardiovascular disease, including 
hypertension [14].

This finding is supported by previous studies that have also 
reported higher levels of VWF in hypertensive individuals 
compared to healthy controls. For example, a study by 
Goonasekera [13] found that plasma VWF levels were 
significantly higher in hypertensive patients compared to 
normotensive controls. 

The association between hyperlipidemia and hypertension has 
been shown in several previous studies [15-17]. An excessive 
dietary intake of saturated fats, cholesterol and other calorie 
sources and subsequent lipid profile disruption leading to 
hypertriglyceridemia and hypercholesterolemia are related to 
obesity and hypertension. In a study, Brown, 2000 confirmed 
the association between several factors including BMI, serum 
cholesterol, HDL, and hypertension [18]. Hypertension is 
considered to be associated with lipid metabolism alterations 
that give rise to serum lipid and lipoprotein levels abnormalities 
[19]. It has also been documented that the presence of 
hyperlipidaemia makes the prognosis in hypertensive patients 
significantly worse [20]. The higher mean levels of TC, TG, 
and LDL-C in hypertensive patients are in agreement with the 
results of other related studies which are conducted in different 
parts of the world including Ethiopia [21]. A rising trend was 
also observed for the prevalence of lipid abnormalities and 
serum levels of TG, TC, LDL-C, and decreasing serum levels 
of HDL-C with the severity of hypertension indicating that they 
are associated with hypertension. This negative correlation may 
reflect alterations in lipid metabolism in patients with IHD. 
Atherosclerosis is a condition that is caused by a combination 
of factors, including elevated LDL levels and inflammation. 
The negative correlation between VWF and LDL suggests that 
changes in VWF levels may be associated with changes in LDL 
levels in patients with IHD [22,23]. Overall, these findings 
suggest that changes in VWF and LDL levels may be useful 
markers for evaluating lipid metabolism and cardiovascular 
risk in patients with IHD. The current study revealed a positive 
correlation of von Willebrand factor (VWF) with cholesterol, 
triglyceride, and high-density lipoprotein (HDL) among patients 
with ischemic heart disease (IHD), it would suggest that as 
the levels of these lipids increase, VWF levels also positively 
correlate with cholesterol and triglyceride in a study done by 
Hameed and Ahmed [24] in patients with ischemic stroke in 
Erbil city. The exact mechanism responsible for the elevation 
of VWF in hyperlipidemia is not completely understood yet. 
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It has enormous clinical, social, and economic implications 
and demands a significant effort from both basic scientists 
and clinicians in the quest for understanding the underlying 
pathogenetic mechanisms, and thereby adopting suitable 
preventive measures and successful therapies. However, it is 
important to note that correlation does not necessarily imply 
causation [25,26]. Endothelial interaction [27,28] with the 
surrounding milieu alongside released trophic factors [29,30] is 
having a significant impact on the fate of fat caps and plaque 
formation further impacting the inflammatory process for 
coronary disease [31].
Conclusion.

In conclusion, the findings of the study suggest that patients 
with ischemic heart disease (IHD) have elevated levels of Von-
Willebrand factor. More research is needed to fully understand 
the relationship between VWF and cardiovascular disease and 
to determine the clinical utility of its measuring in the diagnosis 
and management of these conditions.
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