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Abstract 
Introduction: Von Willebrand disease (VWD) is the commonest inherited 
bleeding disorder worldwide. The prevalence of VWD in African or Nigerian 
population is however not known. Objective: To determine the prevalence of 
VWD among apparently healthy youths in Ibadan, Southwestern Nigeria. 
Materials and Method: This was a descriptive, analytical, cross-sectional 
study, in which one hundred and eighty-two participants who met the inclu-
sion criteria and who consented to partake in the study were recruited. Blood 
samples were taken for some hematological parameters. VWF:ag levels and 
factor VIII levels were determined by ELISA method using SPAN VWF and 
SPAN Factor VIII ELISA kits respectively. Results: Participants were aged 15 
to 35 years with mean age of 22.96 ± 4.22 years. Majority (75.8%) were in the 
age range 20 to 24 years. Ninety-six (52.7%) of them were males while 86 
(47.3%) were females. The prevalence of VWD in this study was 2.2%. The le-
vels of VWF: Ag correlated positively well with FVIII antigen level (r = 0.487, p 
= 0.0001). Conclusion: The prevalence of VWD is 2.2% among apparently 
healthy youths in Ibadan, Southwestern Nigeria. There was a strong statistical 
relationship between the VWF:Ag level and FVIII antigen level (p = 0.0001). 
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1. Introduction 

Von Willebrand disease (VWD) is the most common inherited bleeding disord-
er worldwide with an overall prevalence of 1% and approximately 1.1% in the 
USA [1] [2]. VWD is due either to the deficiency or abnormal function of Von 
Willebrand factor (VWF) [3]. Its inheritance is usually autosomal dominant [2]. 
There are three main types of VWD, type 1 (quantitative partial deficiency), type 
2 (functional abnormality; and has 4 sub types 2A, 2B, 2N and 2M) and type 3 
(complete deficiency) Type 1 [4]. VWD accounts for 75% of cases in the Cauca-
sians [2]. Von Willebrand factor (VWF) is a large adhesive protein encoded by a 
gene on chromosome 12 [5]. It is produced predominantly in vascular endo-
thelial cells but also in megakaryocytes and circulates in the plasma as series of 
heterogeneous multimers. The VWF multimers may be released at a steady state 
from the endothelial cells (constitutive pathway) or stored prior to release in the 
Weibel-Palade bodies of endothelial cells (regulated pathway). Platelet VWF 
does not contribute significantly to plasma VWF and is stored in the alpha gra-
nules of platelets prior to release after platelet activation [6]. VWF has two major 
functions in haemostasis. Firstly, it is essential for platelet-subendothelium adhe-
sion and platelet-to-platelet interactions as well as platelet aggregation in vessels 
with high shear stress [7]. Secondly, it is the carrier molecule for coagulation 
factor VIII (FVIII) in plasma, protecting it from proteolytic degradation, pro-
longing its half-life in circulation and efficiently localizing it to the site of vascu-
lar injury [8]. The plasma levels of VWF vary significantly within and between 
individuals. These variations have been associated with ABO blood type, race, 
estrogen levels, age and stress. In particular, ABO blood type exerts a major ef-
fect on plasma VWF levels. Studies have demonstrated that individuals carrying 
one O allele (AO and BO) have significantly lower plasma levels of VWF and 
factor VIII than those carrying no O allele (AA, AB and BB) [9]. This makes the 
diagnosis of VWD difficult in that, many individuals especially those with blood 
group O, who may lack the VWF gene mutation but have modestly low levels of 
VWF and mild or questionable bleeding tendencies, may be wrongly diagnosed 
with type I VWD; hence definitive diagnosis requires the presence of mutation 
in the VWF gene in conjunction with strong personal or familial history of 
bleeding symptoms [10]. Chronic elevation of VWF is part of acute phase re-
sponse to injury, inflammation, neoplasm, or pregnancy. These responses may 
however reach pathological expression in being associated with an increased risk 
of thrombosis [11]. VWF level increases with age, rising by an average of 17 
IU/dL per decade increase in age, so that by adulthood most patients especially 
those with type 1 VWD tend to become asymptomatic, hence the preference for 
youths in this study. Patients with VWD, typically present with mucous mem-
brane bleeding (e.g. epistaxis and menorrhagia), excessive blood loss from su-
perficial cuts and abrasions, and operative and post-traumatic haemorrhage. The 
severity of bleeding is variable in the different types of VWD, depending on the 
mutation type and epigenetic effects such as ABO blood group. Haemarthrosis 
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and muscle haematomas are rare, except in type 3 disease [12]. The treatment of 
bleeding in VWD involves the use of Desmopressin and plasma-derived VWF 
concentrates and variety of adjunctive agents. A recombinant VWF concentrate 
(Vonvendi) which has completed clinical trial evaluation and has been approved 
by the United States food and drug Administration (FDA) on December 8, 2015 
for adults 18 years and older who have VWD [13]. It has shown an excellent 
haemostatic efficacy and safety [13]. 

2. Objective 

The prevalence of VWD in the African or Nigerian population is not known and 
therefore this study was conducted to determine the prevalence of von Wille-
brand Disease (VWD) among apparently healthy youths in Ibadan, Southwest 
Nigeria. 

3. Materials and Methods 

This was a descriptive, analytical, cross-sectional study. The study population 
consisted of apparently healthy youths, who consented to participate in the 
study. The criterion for their inclusion in the study, was apparently healthy 
youths aged 15 -35 years, who willingly gave informed consent to take part in the 
study. Exclusion criteria were persons below 15 years or above 35 years, acute 
illnesses e.g. malaria, chronic illnesses e.g. hypertension, diabetes, sickle cell dis-
ease, etc who may have high VWF levels as part of the disease process ((VWF 
being an acute phase reactant), medications e.g. oral contraceptive pills (oestro-
gens for example stimulates VWF production) and pregnant females (VWF in-
creases significantly in pregnancy). 

Sample Collection: Participants were made comfortable in a sitting position. 
The tourniquet was gently applied just above the antecubital fossa and the ante-
cubital fossa was cleaned using a 70% alcohol cotton wool. Then, seven millili-
ters (ml) of venous blood sample was collected by a free flowing, non-traumatic 
procedure using 21G needle. The blood drawn was distributed into two sample 
bottles as follows; (i) 4.5 mls into evacuated plastic tubes containing 0.5 ml of 32 
g/L of trisodium citrate anticoagulant. Platelet poor plasma was obtained by 
centrifuging at 3000 revolutions per minute for 15 minutes within 2 hours of 
sample collection using laboratory bench centrifuge (Universal 32, Hettich Zen-
trifugen, Germany). Plasma was stored at −40˚C until assayed (stable for 3 
months without significant loss of haemostatic activities). Plasma samples were 
assayed for VWF:ag levels and coagulant factor VIII by ELISA method using 
SPAN VWF ELISA Assay Kit and SPAN Factor VIII ELISA Assay Kit respec-
tively. (ii) 2.5 mls was put into universal bottle for ABO blood grouping. 

Data collection: data was obtained by use of an interviewer administered 
questionnaire to obtain information on the demographic and biological variables 
from all consenting participants. The information was entered into statistical 
software—Statistical Package for Social Sciences (SPSS) version 22 manufactured 

https://doi.org/10.4236/oalib.1107789


K. B. Shonde-Adebola et al. 
 

 

DOI: 10.4236/oalib.1107789 4 Open Access Library Journal 
 

by IBM. The data was analyzed using descriptive statistics. The association be-
tween categorical variables was determined for statistical significance using the 
chi-square test while for continuous variables the significance of the difference 
between any two mean values was tested using student t test, with level of signi-
ficance set at p-value < 0.05. 

4. Results 

A total number of 182 apparently healthy youths, aged 15 to 35 years were re-
cruited into the study. The mean age of the subjects was 22.96 ± 4.22. Majority 
(75.8%) of them were in the age range 20 to 24 years. Ninety-six of these subjects 
(52.7%) were males while eighty-six (47.3%) were females. The prevalence of 
VWD among healthy youths in Ibadan was 2.2%, based on the identification of 4 
cases of VWD (Table 1) out of 182 participants. The mean VWF:Ag was 103.2 ± 
52.7 IU/dL and the mean VWF:Ag based on blood group, showed the lowest 
mean VWF:Ag value in subjects with group O (87.1 ± 39.9) as shown in Table 2. 
The mean FVIII level observed was 100.5 ± 46.7 IU/dL. There was a strong cor-
relation between VWF:Ag and FVIII antigen level (r = 0.487, p = 0.0001) as 
shown in Table 3. 

 
Table 1. Laboratory findings and bleeding history in the subjects with VWD. 

S/N 
Age 
(yrs) 

Sex 
Site of 

bleeding 

Family 
history 

of 
bleeding 

Blood 
group 

PT(Sec)
/INR 

APTT 
(Sec) 

Platelet 
count/m

m3 

VWF 
(IU/dL) 

FVIII 
(IU/dL) 

1 21 F 
Gum & 

Nose 
Nil O 13/0.9 32 79000 21 69 

2 30 M Gum Nil B 13/0.9 39 135000 37 63 

3 23 M 
Gum & 

Nose 
Mother A 15/1.1 45 215000 39 21 

4 22 F 
Gum & 

Nose 
Nil O 14/1.0 39 446000 31 40 

 
Table 2. Mean VWF of study participants in relation to their blood groups. 

Characteristics Mean ± SD 

VWF (overall) (n =182) 103.2 ± 52.7 

VWF (in blood group O) (n = 103) 87.1 ± 39.9 

VWF (in blood group AB) (n = 2) 87.5 ± 37.5 

VWF (in blood group A) (n = 37) 116.5 ± 59.9 

VWF (in blood group B) (n = 40) 133.0 ± 60.0 
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Table 3. Mean value of VWF of the study participants in relation with the FVIII levels and their blood groups. 

Profile 
Low VWF 
(<50 IU) 

n (%) 

Mean  
VWF ± SD 

Normal VWF  
(50 - 200 IU) 

n (%) 

Mean  
VWF ± SD 

High VWF 
(>200 IU) 

n (%) 

Mean  
VWF ± SD 

P-value 

Factor VIII       

0.0001 

<50 12 (63.2) 32.4 ± 11.1 9 (6.0) 71.6 ± 17.9 0 (0.0) 0 

50 - 150 7 (36.8) 40.9 ± 8.6 125(82.8) 99.8 ± 37.5 9 (75.0) 236.3 ± 0 

>150 0 (0.0) 0 17 (11.3) 128.4 ± 34.3 3 (25.0) 213.7 ± 15.0 

Total 19 (100) 37.4 ± 10.9 151 (100) 101.3 ± 37.9 12 (100) 230.7 ± 24.3 

ABO blood group       

0.0001 

O 13 (68.4) 36.9 ± 11.6 89 (58.9) 92.9 ± 34.5 1(8.3) 231.0 ± 0 

A 4 (21.1) 41.0 ± 11.9 29 (19.2) 108.5 ± 33.8 4 (33.3) 249.5 ± 23.7 

B 2 (10.5) 33.5 ± 4.9 31 (20.5) 119.8 ± 44.7 7 (58.3) 219.3 ± 20.7 

AB 0 (0.0) 0 2 (1.3) 87.5 ± 37.5 0 (0.0) 0 

Total 19 (100) 37.4 ± 10.9 151 (100) 101.3 ± 37.9 12 (100) 230.7 ± 24.3 

Rh Blood Group       

0.859 
Positive 18 (94.7) 38.9 ± 8.9 139 (92.1) 100.3 ± 27.5 12 (100) 230.7 ± 24.3 

Negative 1 (5.3) 10.0 ± 0 12 (7.9) 113.7 ± 41.9 0 (0.0) 0 

Total 19 (100) 37.4 ± 10.9 151 (100) 101.3 ± 37.9 12 (100) 230.7 ± 24.3 

5. Discussion 

The prevalence of VWD among apparently healthy Nigerian youths in this study 
was 2.2%. Four participants had VWD out of 182 healthy study participants. 
This prevalence rate (2.2%) is higher than the calculated VWD prevalence of 
1.15% (14 of the 1218 school children of the Veneto region of Northern Italy) 
found in the study by Rodeghiego et al. 1987 [14] as well as the worldwide pre-
valence of 1% [1]. This may be due to the relatively smaller sample size in this 
study. There were equal numbers of both male and female among the 4 cases 
identified with VWD in this study. This is in agreement with the general obser-
vation that VWD affect both sexes equally [15]. 

In the study by Rodeghiero et al. (1987), there were more females (n = 10) 
than males (n = 4) among the 14 cases of VWD identified which gave a lower 
M:F of 1:2.5 [14]. All the 4 cases in this study had positive history of mucosal 
bleeding in the form of epistaxis (in 3/4) and gum bleeding (in all 4), consistent 
with the commonest bleeding site in VWD. However, a family history of bleed-
ing was positive only in one of the 4 (25%) cases similar to the observation in the 
study by Sandhu et al. (2012) [16] who obtained a positive family history in 28% 
of the cases studied [16]. In the study by Rodeghiero et al. (1987), all the 14 cases 
out of 1218 children had a positive family history [14]. 

VWF:Ag levels in these 4 cases ranged between 21 and 39 IU/dL. Lower 
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VWF:Ag values were observed in those with blood group O than non-O among 
these 4 cases. Two of them were of the blood group O type, and one case each 
had blood group A and blood group B. This is similar to the observation in the 
study by Rodeghiero et al. (1987) [14], in which there were also higher frequency 
of blood group O [9 of 14] with blood group A in 4 of 14 and 1 of 14 being blood 
group B [14]. 

Two out of the 4 cases of VWD in this study also had low FVIII level (<50 
IU/dL). This is similar to the study by Rodeghiero et al. who observed low FVIII 
<50 IU/dL in 7 of the 14 cases VWD [14]. The mean FVIII in the four cases was 
48.25 IU/dL which is slightly lower than the mean FVIII of 62 IU/dL found in 25 
of 85 cases (16%) studied by Sandhu et al. (2012) [16]. The diagnosis of VWD 
involves presence or absence of clinical symptoms including excessive mucocu-
taneous bleeding in conjuction with coagulation studies consistent with quantit-
ative and qualitative VWF abnormalities and possibly a family history of the 
disease. Laboratory tests for assessment of VWD should include bleeding time 
(BT), VWF:Ag assay, FVIII assay, VWF:RCo, RIPA, VWF multimer analysis and 
VWF:CB assay. However, due to limited resources, only FVIII assay, VWF anti-
gen assay, PT, APTT and platelet count were performed. The diagnosis of VWD 
in these 4 cases was based on the presence of positive history of bleeding, with or 
without a family history of bleeding, low level of VWF, low or normal FVIII lev-
el, normal prothrombin time, normal or prolonged APTT, and normal or low 
platelet counts. This study has provided evidence of low VWF:Ag, low or board-
er line FVIII level and presence of recurrent mucocutaneous bleeding in these 4 
subjects (Table 1). 

It is well known that Factor VIII level vary significantly with VWF:Ag level. 
This is because VWF is the carrier molecule for coagulation factor VIII in plas-
ma [9]. This was well demonstrated in this study in that a significant percentage 
of the study subjects with low FVIII (35%) and high FVIII (24%) had correspon-
dingly low and high levels of VWF:Ag respectively p-value; <0.0001 (Table 3). 

The VWF:Ag level  in this study varied with the ABO blood group. The 
overall mean VWF:Ag level in all the study subjects was 103.2 IU/dL. However, 
the blood group specific mean VWF:Ag levels varied significantly. Subjects with 
blood group O had the lowest mean (87.1 IU/dL) compared with that of non-O 
groups, with blood group B having the highest mean VWF:Ag (133IU/dL) fol-
lowed by group A (116.5 IU/dL). Those with group AB had mean VWF:Ag of 
87.5 IU/dl, which is just a little higher than those with blood group O [i.e mean 
VWF in B > A > AB > O], see Table 2. This observation was similar to the find-
ings in the study by Gill and colleagues (1987) who reported lowest mean 
VWF:Ag in blood group O (74.8 IU/dL) except the fact that ,that study found 
the highest mean VWF:Ag (123 IU/dl) in group AB [9]. In a study by Akpan and 
Essien (2016) in Uyo, Nigeria among a cohort of 100 blood donors, it was ob-
served that blood group B subjects had the highest mean VWF:Ag (217.6 IU/dL), 
which is similar, though higher than what was observed in this study [17]. 
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6. Conclusion 

The prevalence of VWD among Nigerian youth as observed in this study was 
2.2%, with an equal male to female distribution. VWF:Ag level correlated well 
with FVIII levels. This study also showed variation in plasma level of VWF:Ag 
with different ABO blood group antigens with individuals with blood group O 
having the lowest mean VWF level and group B having the highest mean VWF 
level. 
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