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I 

 

 اَِة

 ثسى الله انشحًٍ انشحٛى

 

 

: 

َٓب  ٌْ  انَُّبطُ) ٚب أَُّ ُْزُىْإِ ْٚتٍفِٙ  كُ ٍَ  سَ َُبكُىْفَإََِّب  انْجَعْشِيِ ٍْ  خَهَمْ صُىَّ  رُشَاةٍيِ

 ٍْ ٍْ  َُطْفَخٍيِ ٍْ  عَهَمَخٍصُىَّ يِ ْٛشِ  يُعْغَخٍ يُخَهَّمَخٍصُىَّ يِ ٍََٔغَ ُُجَِّ نَكُىْ ۚ  يُخَهَّمَخٍ نِ

ًًّٗإِنَٰٗ  ََشَبءُيَب  انْأَسْحَبوِفِٙ  ََُٔمِشُّ صُىَّ  َُخْشِجُكُىْ طِفْهًبصُىَّ  أَجَم يُسَ

ٍْ  نِزَجْهُغُٕاأَشُذَّكُىْ ُْكُىْ يَ َٔيِ َٕفَّٰٗۖ  ٍْ  ُٚزَ ُْكُىْ يَ ًُشِإِنَٰٗ  ُٚشَدَُّٔيِ ْٛهَب  أَسْرَلِ انْعُ نِكَ

ٍْ  َٚعْهَىَ َٔرَشَٖ انْأَسْيِ ْٛئًب َْبيِذَحًثَعْذِعِهْى شَ َُبفَإِرَا  ضَ  َْضَنْ َٓب  أَ ْٛ ْْزَضَّدْ عَهَ ًَبءَا انْ

َْجَزَذْ َٔأَ ٍْ كُمِّ  َٔسَثَذْ  ْٔجٍيِ ِٓٛجٍ ( صَ  ﴾٥﴿.ثَ

 )صذق الله العظُن( 

 ﴾٥﴿الآية سورةالحج
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Abstract 

This Descriptive analytical Case control study, carried out to study the assessment 

of von willebrand factor antigen level in aortic stenosis Sudanese patients 

conducted at Ahmed Gasim hospital during the period from January 2017 to May 

2017 at Khartoum state. the study include eighty samples forty as control and forty 

were  patients already diagnosed as Aortic stenosis 27 (68%)of them were  male 

and 13(33%) of them were  female . 4.5 ml of venous blood was with drown from 

each patient, placed in tri sodium citrate container then we separate the sample by  

centrifuge and extract plasma to measure von willebrand factor antigen level by 

using Enzyme Linked Immuno Sorbent Assay. the results was analyzed by 

statistical package for social science computer program (SPSS) version 16. 

The result showed that the mean VWF:Ag level was insignificant difference 

between case study and control (p. value> 0.05).the mean of von willebrand factor 

antigen level within case (0.735 ± 0.0174) and in control (0.713 ± 0.0212) . 

While There was no statistically significant difference between the vWF: Ag 

concentration and severity of disease (p.value>0.05) and there was no statistically 

significant difference between the plasma vWF: Ag concentration and gender 

(p.value>0.05). 
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 ثهستخلص البح

نذ٘  الأثٓش رعٛك فٙ ٔٚهجشاَذ فٌٕان يسزعذ يسزٕٖ زمٛٛىن ،أجشٚذْزِ دساسّ رحهٛهّٛ حبنّ ٔحبنّ ظبثطّ 

 فٙ 7102 يبٕٚ إنٗ 7102 ُٚبٚش يٍ انفزشح خلال بسٛىل أحًذ يسزشفٗ فٙ انسٕداٍَٛٛانًشظٙ 

ثًشض  ثبنفعم رشخٛصٓى رى ٔأسثعٍٛكعُٛبد ظبثطّ  أسثعٍٛ عُٛخ صًبٍَٛ انذساسخ شًهذ ٔلذ. ٔلاٚخانخشطٕو

 كم يٍ اخز انٕسٚذ٘ انذو يٍ يم 5.4 كبٌ. الإَبس يٍ٪( 11) 01 ٔ انزكٕس يٍ٪( 86) 72 رعٛٛك الاثٓش 

 طشٚك عٍ انعُٛخ فصم صى انصٕدٕٚو سزشاد صلاصٙ رجهط يبَع عهٗ ٚحزٕ٘ ٔعبء فٙ ٔظعّ ٔرىيشٚط،

 ٔٚهجشاَذ فٌٕ يسزعذ عبيم يسزٕٖ نمٛبطانًصم انذيٕ٘  ٔاسزخشاج انًشكض٘ انطشد أجٓضح

 .ELISA))ثبسزخذاو

 .08 الاجزًبعٛخالإصذاس انعهٕو عهٕو نجشَبيج إحصبئٛخ حضيخ خلال يٍ انُزبئج رحهٛم رى

 يزٕسطفٙ  انحبنّ انعبثطّٔ انحبنخ دساسخ ثٍٛاَّ لارٕجذ فشٔلبد راد دلانّ احصبئّٛ    انُزبئج ٔأظٓشد

 ٔفٙ( 1.1025±  1.214) حبنخان فٙ ٔٚهجشاَذ فٌٕ يسزعذ يسزٕٖ يزٕسط.يسزعذ انفٌٕ ٔٚهجشاَذ  يسزٕٖ

 1.1707±  1.201)انحبنّ انعبثطّ

 <p.value) انًشض ٔشذح يسزعذ فٌٕ ٔٚهجشاَذرشكٛض ثٍٛ إحصبئٛخ دلانخ راد فشٔق ُْبن ٚكٍ نى حٍٛ فٙ 

 (p.value> 0.05)ٔانجُسٍٛ  يسزعذ فٌٕ ٔٚهجشاَذرشكٛض ثٍٛ إحصبئٛخ دلانخ رٔ فشق ُْبن ٚكٍ ٔنى( 0.05
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1. Introduction & literature review 

1.1 Introduction  

Haemostasis is a pivotal process and requires the combined action of blood 

platelets, vascular- and plasmatic factors. It is divided into two steps: (i) the 

primary haemostasis, associated with cellular mechanisms (thrombocytes), and (ii) 

the secondary haemostasis, mediated by a complex system of extrinsic and 

intrinsic signaling cascades involving coagulation factors. In flowing blood, 

platelet adhesion to sites of vascular injury is mediatedby the von Willebrand 

Factor (VWF), being the critical determinant of thrombus formation at high arterial 

shear rate conditions. Von Willebrand factor (VWF) is an adhesive and multimeric 

glycoprotein that found its historical origin in 1924, when the Finnish physician 

Erik von Willebrand first reported a family with serious hereditary bleeding 

affecting consanguineous families(von Willebrand, 1926).VWF also associates with the 

procoagulant factor VIII (FVIII), forming a complex that regulates FVIII secretion 

inside cells and prevents its rapid clearance in the circulation (Nogami K et al., 

2002).The congenital deficiency of VWF function results in a bleeding tendency 

known as von Willebrand disease,(Castaman et al., 2003), which occasionally may 

present as an acquired condition(Federici et al., 2004). Comprehensive reviews on 

VWF have been published (Ruggeri et al., 2003 &Budde et al., 2001). 
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1.2 Literature review 

1.2.1 Molecular biology of von Willebrand factor:- 

The advent of modern molecular techniques led tothe cloning of the VWF gene in 

1985 using endothelial cell cDNA libraries 6. The gene is located on the shortarm 

of chromosome 12 at the locus 12p13.37 and spans178 kilobases. The human 

VWF gene contains 52 exonsand the exon 28 is the largest, its length is 1.4 kb8. 

TheVWF gene is transcribed into a 9 kb mRNA which istranslated into a protein of 

2813 amino acids with an estimated of 310,000 daltons (Romijn et al., 2001). 

1.2.2 Biosynthesis and structure of VWF: 

Mature VWF is a multimeric protein; molecules are composed of a variable 

number of identical subunits, each comprising 2,050 amino acid residues and up to 

22 carbohydrate side chains.Subunits are disulfide-bonded into dimers of 

approximately 500 kp, which in turn are disulfide-linked into multimers of 

increasing size that may exceed 10,000 kp. The largest VWF molecules have been 

visualized by electron microscopy as elongated or coiled filaments with lengths up 

to 1,300 nm (about the diameter of a platelet) or cross sections of 200 to 300 nm, 

respectively.VWF is an adhesive plasma glycoprotein which performs its 

haemostatic functions through binding to FVIII, to platelets surface glycoprotein, 

and toConstituents of connective tissue. VWF acts as a stabilizer of FVIII in the 

circulation. This is obtained by the formation of a non-covalently bound VWF-

FVIII complex that protects FVIII from degradation by activated protein C, and 

localizes FVIII to sites of platelet plug and subsequent clot Formation .VWF has a 

central role in primary haemostasis where it mediates platelet adhesion to damaged 

vascular sub endothelium and subsequently platelet aggregation. Following 



 

3 

 

avascular injury, VWF binds specifically to fibrillar collagen type I and III 

(Romijn et al., 2001). 

1.2.3 Pathophysiology of VWF:- 

The pathophysiologic importance of VWF is not limited to the phenotypes of 

VWD and TTP. In fact, VWF level also correlates with thrombosis risk and 

inversely with bleeding risk within the apparently healthy population Furthermore, 

bleeding risk and thrombosis risk appear to vary continuously and reciprocally 

across the normal range of VWF levels, and there is no clear boundary between a 

normal and a pathological level of risk for these adverse events (Jurk ,et al., 2003). 

1.2.4 Funcution of VWF:- 

Initial steps in thrombogenesis ,Platelet attachment to thrombogenic surfaces 

depends on the velocity of flowing blood. Above a limiting shear rate of 

approximately(1500s)1 the process has been considered to be absolutely dependent 

on VWF and its GPIb a receptor. the platelet adhesion to thrombospondin at shear 

rates of up to (4000 s) still awaits confirmation even a substrate such as collagen, 

for which platelets exhibit several receptors, requires prior binding of plasma VWF 

to allow platelet adhesion (Jurk ,et al., 2003).  

1.2.5 Epidemiology of von Willebrand disease:- 

VWD is the most common inherited bleeding disorder in humans. The disorder 

shows a worldwide distribution, and it is also common in other animal species 

including dogs and pigs. Its prevalence in the human population varies depending 

upon the approach undertaken to define the diagnosis. In at least two large 

prospective epidemiologic studies, up to 1% of a predominantly pediatric 

population has been found to manifest symptoms, and laboratory signs, of VWD In 

contrast, the prevalence of severe, type 3 VW has been estimated in several 
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different countries to be between 1 and 3 per million, while the number of 

symptomatic cases of VWD referred to tertiary care medical centers, is 

approximately 10 to 30 per million population (Sadler et al., 2006). 

1.2.6 Classification of von Willebrand Disease :- 

VWD is classified on the basis of criteria developedby the VWF Subcommittee of 

the ISTH, firstpublished in 1994 and revised in 2006.the classification was 

intended to be clinicallyrelevant to the treatment of VWD (Sadler et al., 2006). 

1.2.7 Diagnosis of von Willebrand Disease:- 

The diagnosis of VWD requires attention tothree clinical and laboratory 

components: apersonal history of excessive mucocutaneous bleeding, a 

family history of excessive bleeding, and, a laboratory evaluation that 

isConsistent with a quantitative and/or qualitative defect in VWF. 

(Favaloro et al., 2003). 

1.2.8 Laboratory testing for von Willebrand disease:- 

In the hemostasis laboratory, the criticalcomponents of VWD diagnosis 

involvequantitative and qualitative measurements of VWF and FVIII (Favaloro et 

al., 2003). 

 Evaluation of bleeding symptoms and bleeding risk by history and physical 

examination. 

 Evaluation by laboratory testing:- 

A. complete blood count (CBC including platelet count), prothrombin time (PT), 

activated partial thromboplastin time (PTT), and optionally either thrombin time or 

fibrinogen level. 

B. Initial tests for diagnosing or excluding VWD include the following three tests: 
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 VWF:RCo 

 VWF:Ag (presence of vwf in the plasma )VWF antigen (VWF:Ag) was 

measured using a home-made enzyme-linked immunosorbent assay 

(ELISA). 

 Factor VIII activity 

C. If any one of the above test results is abnormally low, a discussion with or a 

referral to a hemostasis expert is appropriate. In addition to repeating the initial 

three tests (in most cases) 

 VWF multimer study. 

 Ristocetin-induced platelet aggregation 

 VWF collagen binding activity.(Favaloro et al., 2004).
 

1.2.9 Associated conditions :- 

 lymphoproliferative (48%) 

 cardiovascular disease (21%) 

 auto immune disordere (2%) 

 thyroid disorders (2%) 

 myeloproliferative (15%) 

 other neoplasic (5%) 

 drug effect. (Favaloro et al., 2003). 

 

 

1.2.9 .1 Association with cardiovascular disorders:- 
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Increased association with cardiovascular disorders, suggesting increasing 

awareness of cardiologist and surgeons. mechanism thought to be secondary to 

high stress leading to increased proteolysis of VWF multimers (Favaloro et al., 

2004). 

1.2.9.2 Characteristics:- 

 Decreased HMW multimers . 

 Antigen activity and collagen binding may be normal or increased (Favaloro 

et al., 2004). 

1.2.9.3 Aortic stenosis :- 

Aortic valve stenosis affects 3 percentof persons older than 65 years and leads to 

greater morbidity and mortality than other cardiacvalve diseases. The pathology of 

aorticstenosis includes processes similar to thosein atherosclerosis, including lipid 

accumulation,inflammation, and calcification. Development of significant aortic 

stenosistends occur to earlier in those with congenital bicuspid aortic valves.This 

hemorrhagic syndromeis associated with acquired type 2A von Willebrand 

syndrome, which is characterized by loss of the largest multimers of von 

Willebrand factor .Proteolysis of von Willebrand factor as it passes through the 

stenotic valve is one of the proposed causes of the bleeding. the local expression of 

vWF has been detected in porcine aortic valves, which is consistent with the 

findings in human aortic valvesof patients undergoing valve replacement due to 

severe AS .Moreover, histamine stimulated porcine aorticvalve endothelial cells 

released vWF protein into the culture medium, and VWF significantly increased 

valvular interstitial cell nodule formation and calcification (Balaoing,et al., 2014).
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1.3 Rationale  

Aortic-valve stenosis can be complicated by bleeding that is associated with von 

Willebrand syndrome. However, the prevalence and cause of the hemostatic 

abnormality in aortic stenosis are unknown. Patients with severeAS who were 

deficient in high molecular weight multimers of VWF are characterized by 

enhanced thrombin formation and platelet activation. Phenomenon may result from 

the ambivalent effect of high shear stress in a stenosed aortic valve on the 

hemostatic system and might help explaintwo aspects of AS, namely, Heyde 

syndrome and an increased tendency for thromboembolic episodes. In Heyde 

syndrome, a tendency for bleeding ,mostly mucocutaneous and gastrointestinal 

episodes, is observed in up to 20% of patients with severe AS(Warkentinet 

al.,2010)
 .

Also when we search in the literature we didn`t find any  published 

report  in Sudan about this article so our study will be done to asses of VWF in 

Sudanese people with aortic stenosis.
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1.4 Objectives 

1.4.1 General objective  

To assess the VWF:Ag level in Sudanese patients with aortic stenosis compare 

with normal subjects. 

1.4.2 Specific objectives  

 To measure VWF Ag level in Aortic Stenosis patients by using Enzyme 

Linked Immuno Sorbent Assay technique. 

 To compare mean of vWF:Ag level between cases and control group. 

 To study association between vWF:Ag level and severity of disease. 

 To correlate vWF:Ag level with patient`s gender and  age. 
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Materials and methods 

2.1 Study design:  

This was an observational analytical case control study. 

2.2 Study area: 

Study was conducted at Ahmed Gasim hospital in Khartoum state 

2.3 Study population: 

Sudanese   patients with Aortic stenosis. 

2.4 Study Duration: 

The study was conducted during the period From January to May 2017. 

2.5 Sample size: 

40 samples   from patients with Aortic stenosis and 40 from healthy individual as 

control group. 

2.6 Sampling technique: 

Its non probability sampling technique known as convenience sample collected 

according to certain criteria. 

2.7   Selection criteria: 

2.7.1 Inclusion criteria:  

Diagnosed Aortic Stenosis patients . 

Non Aortic Stenosis individuals as control group for comparing. 

2.7.2 Exclusion criteria 

Patients with aortic stenosis transfused with blood to them specially plasma and 

Aortic stenosis patients after valve replacement.  
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2.8 Data collection: 

Data was collected questionnaire to obtain information that helped in study. 

2.9 Method of blood sample collection: 

Venous blood collected using sterile disposable plastic syringe after cleaning the 

vein puncture area with 70% ethanol ,the blood 4.5ml was placed into container 

containing 0.5ml of 3.2%Ttrisodium citrate and gently mixed.The sample was 

centrifuged at 5000 rpm for 15min to obtain platelet poor plasma then stored at -

20ċ until analysis. 

2.10 Estimation of vWF:Ag: 

Estimation of vWF level was done by using Enzyme Linked Immunosorbent Assay 

kit (Technoclone. Austria). 

2.10.1 Procedure: 

VWF (Ag) was measured for each sample  According to manufacturer instructions 

(TECNOZYM, Austria) 

2.11 Ethical consideration: 

Ethical approval for conducting the research was obtained from the College 

of Laboratory Medial Science. The participants were provided with 

information about the study and assured that all the obtained information 

will be kept highly confidential and will not be used for any other purpose 

than for this study. 
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2.12 Data analysis: 

By using statistical package for social science computer program (SPSS). The level 

of significance was set at 𝑝 = 0.05. 
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Chapter Three 

Results 

Demographic data: 

Study included 80 sample 40 of them were cases and 40 of them were control. The 

results showed that 27/40 (68%) of cases were males and 13/40 (33%) were 

females and 13(33%),the severity of disease varies from moderate which showed 

most abundant compared with mild 17(43%) moderate and 10(25%) sever . 

Table 3.1 showed the Frequencies of Sample,gender and severity of disease 

 Frequency Percent% 

Sample Case 40 50 

control 40 50 

Gender Male 27 68 

female 13 33 

Severity of disease Mild 13 33 

Moderate 17 43 

Sever 10 25 
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Table 3.2 vWF:Ag level  among case study and control subjects: 

The results showed that the mean of vWF:Ag among cases was 0.735±0.0174 and 

compared with  control subjects was 0.713±0.0212 with  insignificant difference 

between case study and control (p.value 0.415). 

Table 3.3  Association  of vWF:Ag level and severity of disease 

The results showed that the mean of vWF:Ag among mild was 0.785±0.21, among 

moderat was 0.729±0.19 and among sever was 0680±0.17 with  insignificant 

difference of mean of vWF: Ag level among severity of disease (p.value 0.071). 

  

Sample 

 

Mean 

 

p.value 

 

vWF:Ag 

Case 0.735±0.0174  

0.415 

Control 0.713±0.0212 

 

 

 Severity of disease Mean p.value 

 

 

vWF:Ag 

Mild 0.785±0.21  

 

0.071 moderate 0.729±0.19 

Sever 0680±0.17 

 

 

 



 

14 

 

 

Table 3.4 Association between vWF:Ag level and gender 

The results showed that the mean of vWF:Ag among male was 0.735 and among 

female was 0.713 with  insignificant difference of mean of vWF: Ag level and 

gender (p.value 0.415). 

 

Table 3.5 To correlate vWF:Ag level with Age 

Table 3.5 showed no correlation between vWF: Ag and Age (p.value insignificant) 

  Age 

 

 

vWF:Ag 

 

Pearson correlation 

-0.280 

p.value 

 

0.081 

 

 

 

 

 Gender Mean±SD p.value 

 

vWf:Ag 

Male 0.735 ±0.1099  

0.145 

Female 0.713±0.1343 
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4.1 Discussion 

This isDescriptive analytical Case control study,carried out to study the assessment 

of von willebrand factor antigen level  in aortic stenosis Sudanese patients  was 

conducted in Ahmed Gasim hospital during the period from January 2017 to May 

2017at Khartoum state. the study include eighty samples fourty as control and 

fourty were  patients already diagnosed as Aortic stenosis were selected 27 (68%) 

male and 13(33%) female 

FVIII vWF Ag is part of the blood-clotting factor VIII. The physiological control 

of FVIII vWF Ag synthesis and release by human endothelial cells has been 

extensively studied. Early work using immunofluorescent probes identified FVIII 

vWF Ag in the intima of all human blood vessels 

In the view of data analysis presented in the previous chapter the following are 

finding of the research, the patients have low FWF Ag in case and control, reported 

a relationship  and low VWF:Ag, (Rauch et al.,2002) did not find any association 

between bleeding episodes and the von Willebrand deficiency in patients That 

agree with our results .We also could not find any relationship between low 

VWF:Ag levels and bleeding, the patients have  in significant difference  when 

compare with age ,gender  and severity of disease.  

Patients with vascular diseases have been shown to have normal levels of plasma 

vWF Ag this agree with our finding results. Also other done by( Joseph et al., in 

feberuary 2013) and(Alessandra Casonato et al., 2011) Other findind that 

similar and agreement our result done by That found no significant correlation 

between vWF Ag levels and the duration of disease. Additionally, there was no 

significant difference in the vWF Ag levels, but significant positive correlation 
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between vWF Ag levels this not similar to our result that p.value 0.07 considerd in 

significant. 
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4.2 Conclusions 

We conclude that von willebrand factor antigen level is within normal range and 

this reflect that vWF:Ag level not affected by Aortic Stenosis . 
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4.3 Recommendations 

Further studies is needed to study the assessments of VWF Activity  in AS patients 

with more subjects to be included.  
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Sudan University of Science &Technology 

College of Medical Laboratories Science 

Assessment of Von willebrand factor antigen level  in Sudanese patients with 

Aortic stenosis in Khartoum State. 

Questionnaire 

-Name: ………………………………………       ID: ……………………… 

-Age:…………………………. 

-Sex :    M ……                          F ……. 

-severity  of disease …………………………………………… 

  

-Investigation : 

vWF:Ag 
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