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متنيذلاىضرملانيبةيلمعملاجئاتنلاويريرسلاضرعلامييقتل:ثحبلافادهأ
.ةيدوعسلايفةثلاثلاةياعرلاةدحويفدناربليونوفضرمبمهتباصإصيخشت

نمنوناعياضًيرم189يعجررثأبةساردلاهذهتنمضت:ثحبلاةقيرط
عمجمتو،تاونسعبرأرادمىلعانتدحويفمهتعباتمتمتدناربليونوفضرم
مولعللةيئاصحلإاةمزحلاجمانربمادختساباهليلحتوةيربخملاوةيريرسلاتانايبلا
.ةيعامتجلاا

56-ارًهش11ىدملا(امًاع30ةساردلاةعومجمرمعطسوتمناك:جئاتنلا
مظعم.ثانإ٪66.70وروكذ٪32.30ةبسنبثانلإلةبلغكانهناك.)امًاع
متونيطوتلاىلعءًانبفيزنلانمدحاوعوننمرثكلأاوضرعت)٪48(ىضرملا
تلاضعلاولصافملانماهمظعم،ةفلتخمعقاومنمفيزنهنأىلعمهديدحت
يلسانتلايلوبلازاهجلاو،)٪14.60(يطاخملاءاشغلااهيلي،)23.90٪(
نم٪48.)٪2.80(يوعميدعمفيزنو،)٪2.80(تامدك،)7.70٪(
)٪58.01(105،فيزنلانمدحاوعوننمرثكأنمنوناعينيذلاصاخشلأا
مهيدل)٪25.96(47و،يناثلاعونلامهيدل)٪16.02(29،لولأاعونلامهيدل
ناك؛رتل/مج25.60±116نيبولجوميهلاةميقطسوتمناك.ثلاثلاعونلا
دضتسمناك؛)28.5طسوتم(رتل/مارغوركيم166.80±75.80نيتيريفلا
لماعلاناك:دناربليونوفو،لم/ةيلودةدحو0.27±0.40دناربليونوف
نم٪49.20رتليسيد/ةيلودةدحو0.20±0.32نيتيسوتسيردعاسملا
نيتسلابوبمورثلاتقو٪50.80رهظأو،ةليوطتارتفلاورهظأصاخشلأا
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ريغعونلاعموأعونلانممدلاةليصفلنراقملاليلحتلارهظأ.يعيبطلايئزجلا
،)0.013=بةميق(نماثلالماعلاعمريبكلكشبةطبترممدلاةليصفنأوأ
لماعو،)0.004=بةميق(نيتيسوتسيرللدعاسملالماعلا:دناربليونوفلماع
)0.019=بةميق(دضتسملا:دناربليونوف

اعويشةيريرسلاضورعلارثكأتلاضعلاولصافملافيزنناك:تاجاتنتسلاا
رثكلأاناكلولأاعونلانمدناربليونوفضرمنأنممغرلاىلع.انتعومجميف
دقيذلاوثلاثلاعونلانمايبسنىلعأاراشتناانظحلادقف،انتعومجميفاراشتنا
،دناربليونوفلماعدضتسمو.ةلاحلإازيحتوأةيقرعلاتافلاتخلااببسبنوكي
.نيتيسوتسيردعاسملماعلاحوضورثكأقرفدوجوعم

حملام؛مدلاةليصف؛دناربليونوفلماع؛دناربليونوفضرم:ةيحاتفملاتاملكلا
ةيدوعسلاةيبرعلاةكلمملا؛ئقرم

Abstract

Objectives: This study was aimed at assessing the clinical

presentations and laboratory findings among patients

diagnosed with vWD at a Saudi tertiary care unit.

Methods: This retrospective study included 189 patients

with vWD who were followed up in our unit over 4 years.

Clinical and laboratory data were collected and analyzed

in SPSS.

Results: The median age of the study cohort was 30 years

(range 11 monthse56 years). The cohort had a female

preponderance, with 32.30% males and 66.70% females.

Bleeding from different sites was observed, mostly from

the joints and muscles (23.90%), followed by the mucus

membranes (14.60%), genitourinary areas (7.70%), ec-

chymoses (2.80%), and gastrointestinal areas (2.80%). A
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total of 48% of participants presented with more than

one type of bleeding. A total of 105 (58.01%) participants

had type 1; 29 (16.02%) had type 2; and 47 (25.96%) had

type 3 vWD. Blood tests indicated the following mean

value: hemoglobin, 116 � 25.60 gm/L; ferritin,

75.80 � 166.80 mg/L (median 28.5); vWAg,

0.40 � 0.27IU/ml; and vWD:RCo, 0.32 � 0.20IU/dL.

The partial thromboplastin time was prolonged in

49.20% and normal in 50.80% of participants. Platelet

function analysis values were prolonged in 92.90% and

normal in 7.10% of participants. Comparative analysis of

the O-type and non-O blood type showed that blood type

O was significantly correlated with factor VIII (p-

value ¼ 0.013), vWF:RCo (p-value ¼ 0.004), and

vWF:Ag (p-value ¼ 0.019).

Conclusion: Joint and muscle bleeds were the most com-

mon clinical presentations in our cohort. Although type 1

vWD was most prevalent in our cohort, we observed a

comparatively higher prevalence of type 3, possibly

because of ethnic differences or referral bias. We found a

significant difference between O and non-O blood type

regarding FVIII and vWF:Ag, and observed a more pro-

nounced difference for vWD activity measuresd by

vWF:RCo with blood type O being the systematic factor.

Keywords: ABO; Saudi Arabia; Blood group; Hemostatic

profiles; vWD; vWF

� 2022 The Authors. Published by Elsevier B.V. This is an

open access article under the CC BY-NC-ND license

(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Introduction

Von Willebrand factor (vWF) is one of the largest plasma

proteins that circulates in the form of multimers; it is found in
various sizes, including high-molecular-weight (HMW),
intermediate-molecular-weight, and low-molecular-weight

(LMW) vWF, in the plasma.1,2 The hemostatic function of
vWF is governed by its role in mediating the platelet
adhesion to the sub-endothelial layer of injured blood ves-
sels.3,4 The multi-subunit proteins that constitute these mul-

timers determine the functional properties of the complexes.1

von Willebrand disease (vWD) is the most common
inherited bleeding disorder, with a reported prevalence

ranging from 0.01% to 1.30%.5 Genetic mutations that
result in subunit dysfunction cause this disease. vWD can
manifest as quantitative (types 1 and 3) or qualitative

defects in the protein (type 2). The most common type is
type 1, which is characterized by partial vWF deficiency
and relatively milder bleeding manifestations.6,7 Type 2

results from numerous structural and functional
abnormalities in vWF, which are further subdivided
according to multimer defects, and factor VIII (FVIII)

carriage, adhesion, and aggregation.8,9 Type 3, the most
severe but rarest form of vWD, is characterized by a
complete absence of vWF.9,10

vWD shows substantial clinical heterogeneity, thus

making diagnosis challenging.11,12 The diagnosis is made on
the basis of multiple laboratory assays that evaluate the
pleiotropic function of vWF.13 The results of these assays,

combined with a personal history of bleeding and family
history, can lead to a confirmatory diagnosis.9 Treatment is
based on correcting the primary hemostasis defect due to

inherited vWF deficiency and the secondary defect that
results from an inability to bind and mediate FVIII
function.14

A high incidence of coagulation factor disorders has been
reported among young Saudi adults with at least one positive
bleeding symptom, surveyed on the basis of semi-structured
validated condensed MCMDM-1vWD in the Kingdom of

Saudi Arabia (KSA). A total of 7.4% of participants were
deficient in FVIII, 7.6% were deficient in FIX, 3.3% were
deficient in FII, 26.1% were deficient in FV, 3.1% were

deficient in FVII, and 1.8% were deficient in FX. Low vWF
activity was found in 8% of participants.15 vWD has been
reported in 6.6% of patients presenting with abnormal

menstrual bleeding to a Saudi tertiary care unit, thus
indicating that vWD is a prevalent cause of abnormal
uterine bleeding among Saudi women.16 The present study
evaluated the clinical presentation and laboratory findings

among patients diagnosed with vWD at a Saudi tertiary
care unit.

Materials and Methods

Study design

After ethical approval was obtained from KFSHRC un-

der number (RACKFSHRC-2111053), a retrospective study
was conducted at our institute in Riyadh, KSA. a total of 189
Saudi patients who presented with a bleeding history, were

diagnosed with vWD through laboratory and clinical data,
and were treated at our tertiary care unit between 2016 and
2020 were included in the study.

Data on various blood tests were collected, including
complete blood count (CBC), blood group, partial throm-
boplastin time (PTT), von Willebrand factor antigen
(VwF:Ag), von Willebrand factor ristocetin cofactor activity

(vWF:RCo), and FVIII assays. All coagulation tests were
performed on a STA R Max� system (Diagnostica Stago,
Marseille, France).

Statistical analysis

Descriptive statistics were computed as baseline fre-

quencies and percentages for categorical variables. Means,
medians, standard deviations (SD), and minimum and
maximum values were used for continuous variables. Stu-

dent’s t-test was used for continuous variables to assess sig-
nificant differences in means. STATA v.13.0 (Stata Corp.,
College Station, TX, USA) was used for the analysis. A
statistical significance threshold of P ¼ 0.05 was used. No

attempt at imputation was made for missing data.

Results

The median age of the study cohort was 30 years (range 11
monthse56 years); 62 (32.30%) were male, and 127 (66.70%)

were female. Many patients [50 (48%)] of our cohort

http://creativecommons.org/licenses/by-nc-nd/4.0/


Table 1: Frequencies and percentages of categorical variables.

Bleeding type (n [ 189) Frequency n (%)

More than one 50 (48.0)

Joint and muscle bleeding 25 (23.9)

Mucous membrane bleeding 14 (14.6)

Genitourinary bleeding 8 (7.7)

Ecchymosis 3 (2.8)

GIT bleeding 3 (2.8)

Bleeding nature n (%)

Spontaneous 64 (68.1)

Post-trauma 4 (4.2)

Post-surgery 6 (6.3)

Combined 20 (21.3)

Family history n (%)

Yes 37 (19.58)

No 36 (19.04)

N/A 116 (61.38)

Blood group n (%)

A 30 (15.87)

AB 2 (1.06)

B 31 (16.40)

O 117 (61.91)

N/A 9 (4.76)

PLT (140e450 � 109/L) n (%)

High 26 (13.8)

Normal 151 (80.3)

Low 11 (5.8)

N/A 1 (0.53)

vWD type n (%)

Type 1 105 (58.01)

Type 2 29 (16.02)

Type 3 47 (25.96)

Unidentified 8 (0.04)

Table 2: Laboratory findings in vWD.

Mean � SD

Hb (gm/L) 116 ± 25.5

Hb (gm/L) male 116 � 30 (1

Hb (gm/L) female 115 � 22 (1

Mean corpuscular volume (fL) 81.3 � 8.5 (

Ferritin (mg/L) 75.8 ± 166.

Ferritin (mg/L) male 66 � 60 (2.3

Ferritin (mg/L) female 80 þ 196 (2

PTT (28e40 s) Frequency

Prolonged 91 (49.2)

Normal 94 (50.8)

PTT mix Frequency

Corrected 61 (67.03)

Not corrected 23 (25.27)

PFA-100 (77e133 s)

Prolonged 104 (92.9)

Normal 8 (7.1)

vWAg (IU/ml) 0.4 � 0.27 (

vWF:RCo (IU/dL) 0.32 � 0.2 (

FVIII 0.6 � 0.43 (

vWF:RCo/vWFAg ratio 1.7 � 4.5 (0
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presented with multiple sites of bleeding. Bleeding from
different sites was observed, mostly from joints and muscles

[25 (23.90%)], followed by mucous membranes [14
(14.60%)], genitourinary areas (7.70%), gastrointestinal
areas (2.80%), and ecchymoses (2.80%). The frequencies of

these bleeding types among our cohort are described in
Table 1.

The nature of bleeding was mostly spontaneous 64

(68.10%). A family history of bleeding was reported for 37
(19.58%) of the patients. The most frequent blood group was
O [117 (61.91%)], which was followed by B [31 (16.40%)] and
A [30 (15.87%)].

The mean hemoglobin (Hb) (116� 25.50 gm/L) andmean
corpuscular volume (81.30� 8.50) were nearly within normal
ranges. However, the mean ferritin levels (75.80� 166.80 ng/

mL) were within the normal range (Table 2). Low ferritin
(<30 ng/mL) was found in 11 male patients, with a mean
of 15 � 8.20 ng/mL (2.3e28), and in 64 female patients,

with a mean of 13.90 � 7.30 ng/mL (2.80e29.40). Iron
deficiency anemia was reported in 5 male and 50 female
patients (Table 3).

PTT was prolonged in 76 (40.4%) patients, whereas PFA

100 was prolonged in 104 (92.90%). The laboratory evalu-
ation of vWD included vWF:Ag (0.40 � 0.27 IU/ml),
vWF:RCo (0.32 � 0.20 IU/dL), FVIII (0.6 � 0.43), and

vWF:RCo/vWF:Ag ratio (1.70 � 4.50). Type 1 disease was
the most frequent (58.01%), and was followed by type 3
(25.96%) and type 2 (16.02%).

Relationship between FVIII, vWF:RCo, or vWF:Ag and
blood group

Analysis of variance was performed for FVIII,
vWF:RCo, and vWF:Ag with respect to blood types. The
mean values for blood groups A, B, and O were similar,

whereas those for AB differed, although the number of ob-
servations was very low. All variables showed significant
differences in variance.. We found a significant difference in
(range: minimumemaximum) Median

(12.7e177) 116.0

2.7e177) 122

3e177) 118

54e110) 82.2

8 (2.3e1528) 28.5

e261) 40

.8e1528) 21

0.01e1.5) 0.375

0.01e1.66) 0.32

0.01e1.74)

.05e34)



Table 3: Males and females with low Hb and ferritin.

Variable Male (n, mean � SD, range) Female (n, mean � SD, range)

Low ferritin <30 mg/L 11 (14.6%), 15 ± 8.2, (2.3e28) 64 (85.4%), 13.9 ± 7.3 (2.8e29.4)

Low Hb M � 13 g/dL; F � 12 g/dL 30 (24.8%), 93.5 ± 26 (12.7e119) 91 (75.2%), 107 ± 20.5 (13e129)

Low Hb and ferritin 5 (9%), 15.9 ± 8.3 (2.3e24) 50 (91%), 13.3 ± 7.7 (2.8e29.4)

Table 4: Analysis of variance between blood group O and non-blood group O regarding FVIII, vWF:RCo, and vWF:Ag.

Blood group FVIII vWF:RCo vWF:Ag

Blood group O, n ¼ 105 0.07 0.003 0.01

Blood group non-O, n ¼ 59 31.0 7.8 11.3

P-value 0.013 0.004 0.019
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FVIII (p-value ¼ 0.013) and vWF:Ag (p-value ¼ 0.019) be-
tween O and non-O groups; a more pronounced difference

was observed for vWF:RCo (p-value ¼ 0.0004) (Table 4).

Discussion

vWD is a hemostatic bleeding disorder with high clinical
heterogeneity. The precise diagnosis of vWD is complicated,

and no single screening tool has been identified for diagnosis.
vWD is diagnosed on the basis of hemostasis profiles com-
bined with personal and family history. vWD has been
identified as a common pathological cause of menorrhagia.

The reported prevalence of symptomatic and non-
symptomatic vWD ranges from 0.01% to 1.3%.17e19

However, the prevalence varies significantly across

populations because of differing case definitions.20 In KSA,
national prevalence data are lacking. However, the data
from some scale studies suggest that the prevalence is

approximately 1.5%.21 In our study, type 1 was the most
frequent type of vWD. Type 1 is the most common vWD
found in the developed world. The incidence of type 3 in

our cohort was higher than expected. In developing
countries such as India and Iran, type 3 vWD is most
prevalent, possibly because of high consanguinity.22,23 The
rate of consanguineous marriages is also high in KSA,24

thus leading to a higher than expected incidence rate of
type 3 vWD among the Saudi population.

vWD can be diagnosed at any age. The levels of vWF

increase with age.25 An inverse relationship has been
reported between bleeding symptoms and aging.26 The
prevalence of vWD is equal among males and females.

However, the phenotype is usually more pronounced
among women, because of menorrhagia and increased
visibility of bruises.27 Consequently, our sample had a

female preponderance. Menorrhagia is one of the most
common gynecological disorders among women, and in
almost 50% of cases, the underlying pathological cause
cannot be identified.28 The prevalence of menorrhagia

ranges from 14% to 48% in various adolescent
populations.29 vWD accounts for 5e20% of cases of
menorrhagia.30 In our cohort, we reported menorrhagia as

part of mucous membrane bleeding; menorrhagia
accounted for 14.6% of patients presenting with single
symptom and a portion of the combined bleeding
symptoms. Because one function of vWF is binding FVIII,
vWD deficiency results in a phenotype of FVIII deficiency,

which presents as joint and muscle bleeding.
Approximately 24% of our patients had joint or muscle
bleeding. Our findings contrast with those from with

another study reporting oral mucosal bleeding as the most
common site of the first bleed (70%), followed by muscle
and joint bleeds (52%).31

Both hemophilia A and vWD are characterized by FVIII
deficiency, mainly manifesting as recurrent, spontaneous
joint and muscle bleeds.32 Spontaneous bleeding

(mucocutaneous, muscle and joint bleeding) is a common
feature of bleeding in vWD.33 Spontaneous bleeding
episodes were found in 68.10% of our patients, as
compared with 37% reported in an another study.31

Aberrations in normal platelet function, coagulation
factor defects, and vWD contribute to most forms of
symptomatic vWD.29 vWD has been reported as a common

cause of iron deficiency anemia among women,
psychological stress, diminished quality of life, excessive
days lost at work, and financial burden due to healthcare

expenses.34,35

Patients with vWD have been reported to continue to
experience bleeding symptoms even after diagnosis in many
cases.36 The precise prevalence of various symptoms depends

on the type of bleeding disorder. Mucus membrane bleeding
is the most frequently observed symptom. Excessive
menstrual bleeding among women is also classified as

mucus membrane bleeding and is commonly reported
among patients with vWD.37 This aspect might have
contributed to our dataset’s high frequency of this bleeding

type. One study has reported that ecchymosis is a common
clinical presentation in vWD, which was also a frequent
symptom in our patients.38 Spontaneous bleeding episodes

were more frequent in our cohort than is usually reported
for type 3 vWD,39 possibly because of the relatively high
prevalence of this type in our cohort. A family history of
bleeding disorders is an important factor in the diagnosis

of vWD9; however, more than half the patients in our
cohort did not have a family history of bleeding disorders
or were unaware of the presence of bleeding disorders in

their family.
Orstavik et al. have reported that 66% of the variation in

plasma vWF levels is attributable to genetic factors, of which
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30% can be explained by the ABO blood group system.40 The
plasma levels of vWFhave been reported to be lower in people

with an O than a non-O blood type.41,42 This finding is in
concordance with those from a previous Saudi study
wherein the highest number of cases had the O blood group,

which was significantly correlated with vWD and low FVIII
levels.43 We found a significant correlation between blood
type and the levels of FVIII, vWF:RCo, and vWF:Ag. The

variance analysis of the O-type blood group with non-O-
type revealed a more pronounced difference for vWD
activity measuresd by vWF:RCo with blood type O being
the systematic factor. Similarly, individuals with the AB

blood group have the highest vWF levels,44 in agreement
with our finding that the fewest individuals had the AB
blood type. Blood type has also been implicated as a major

determinant of plasma FVIII levels.45,46

Screening of patients with vWD usually reveals normal
platelet counts and prolonged PTT,47 with the exception of

type 2b, which is associated with thrombocytopenia. These
findings were also observed in our participants. vWF:Ag,
VWF:RCo, and FVIII assays are basic tests used to test
for vWD.48,49 vWF activity assays are also an important

diagnostic marker for vWD.
The blood loss due to vWD can lead to hemoglobin and

ferritin deficiencies, as supported by the reported findings

among women with vWD, who are prone to excessive blood
loss50 and consequently iron deficiency anemia.34,35 The
hemoglobin and ferritin levels were significantly lower

among patients with vWD type 3, and lower levels of these
hematological markers were found among females.
Menorrhagia, which is more common among females with

than without vWD, is an important factor associated with
low hemoglobin and ferritin levels.50

Limitations

The retrospective study was conducted on a small cohort
of patients with vWD from a single tertiary care center in the
KSA.

Conclusion

The present study evaluated the hemostatic profiles
among Saudi patients with vWD and the trends in vWD
marker assays. Type 1 was the most frequent vWD type
found among our participants; however, the frequency of

type 3 was slightly higher than expected. This finding is
attributable to the high rates of consanguineous marriages
among Saudis. Joint and muscle bleeds were the most com-

mon clinical presentations. Significant differences in FVIII
and vWF:Ag were found between O and non-O blood types,
and the difference was more pronounced for vWF:RCo.

Recommendation

Future studies across regions in the KSA will aid in un-

derstanding of the patterns in hemostatic markers and
improve the diagnosis and management of vWD.

Abbreviations: vWF, Von Willebrand factor; HMW, high-molecu-

lar-weight; LMW, low-molecular-weight; vWD, von Willebrand
disease; FVIII, factor VIII; KSA, Kingdom of Saudi Arabia;

MCMDM-1vWD, Molecular and Clinical Markers for the Diag-

nosis and Management of Type 1 VWD Bleeding; KFSHRC, King

Faisal Specialist Hospital& Research Center; Hb, Hemoglobin;

CBC, Complete blood count; PTT, Partial thromboplastin time;

VwF:Ag, von Willebrand factor antigen; vWF:RCo, von Wille-

brand factor ristocetin cofactor activity; SD, Standard deviations;

MCV, Mean corpuscular volume.
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