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Original Article

Abstract
Background and aims: Von Willebrand disease (VWD) is an inherited disorder of blood clotting in 
humans. The prevalence of VWD is different among various populations. The prevalence of this disorder 
in women with menorrhagia is less reported in Asia and Iran. The present study aimed to determine the 
prevalence of VWD in women of reproductive age with heavy menstrual bleeding (HMB).
Materials and Methods: A total of 160 women in the reproductive age group (15-45 years) with HMB 
who referred to the hematology clinic of Kashan Shahid Beheshti hospital during 2019 participated 
in this cross-sectional study. Demographic characteristics, clinical testing, and physician-reported 
problems of each participate including age, menstrual cycle length, uterine myoma, and polyp were 
collected using a questionnaire, sonography, and physical examination of women by a physician. The 
laboratory tests included hemoglobin (Hb), ferritin, iron, and total iron-binding capacity (TIBC).
Results: Fifteen patients (9.3%) with severe menstrual bleeding had VWD with a mean age of 34.60±6.85 
years. The frequency of the uterine fibroid (myoma) in women with VWD was significantly higher than 
that in patients without VWD (P=0.03). The mean ferritin level among 15 women with VWD and 
145 women without VWD was 23±4.28 ug/dL and 30.68±4.46 ug/dL, respectively (P=0.001). The 
mean serum iron in total participants was 35.3±11.48 ug/dL and VWD patients had a lower iron 
level compared to those without VWD (P=0.001). There was not a significant difference in TIBC level 
between women with and without VWD (P=0.6). 
Conclusion: Based on the results, 9.3% of women of reproductive age with HMB in Kashan, Iran, had 
VWD, which is lower compared to other regions of Asia.
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Introduction
Von Willebrand disease (VWD) is an inherited disorder 
of blood clotting caused by a defect or deficiency in 
von Willebrand factor (VWF).1 Von Willebrand factor 
contributes to the localization of platelets at the bleeding 
site; therefore, it is a key coagulant protein for initiation of 
hemostasis.2 The overall prevalence of VWD in the general 
population is 1%–2%. Men and women are equally 
affected by this disorder; however, more women are 
diagnosed with VWD than men because of the menstrual 
bleeding and childbirth.3 There are three major forms of 
VWD. About 75% of all cases of the disease are usually 
mild, which are categorized as type 1. The VWF works 
correctly, but its level in the blood of these patients ranges 
from 20% to 50% of that of normal people; this level is 
not adequate to control bleeding. A qualitative deficiency 

of VWF can be found in patients with type 2 VWD, while 
patients with type 3 VWD have a quantitative deficiency. 
People with type 3 VWD have little or no VWF in their 
blood. Type 3 VWD is less common and more severe than 
type 2 disease. VWF levels can be influenced by several 
factors including age, race, gender, thyroid function, 
exercise, stress, and blood group.4-6

Women usually lose 30–40 mL of blood during a 
menstrual cycle. Heavy menstrual bleeding (HMB) 
or menorrhagia is a menstrual blood loss of ≥60–80 
mL per cycle. HMB affects 25% of women in the 30 
to 50 years age group and increases with age.5,7 It is a 
common problem for women during their reproductive 
years. More than 50% of cases have an unknown cause; 
however, HMB can be associated with other disorders 
such as hypothyroidism, endometriosis, endometritis, 
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endometrial polyps, polycystic ovary syndrome, uterine 
fibroids, uterine/cervical malignancy, and VWD.8 A 
study showed that only 4% of gynecologists routinely 
considered VWD in the differential diagnosis in women of 
reproductive age.9 Undiagnosed VWD can lead to serious 
problems including impairment of the quality of life 
during menses, anemia, and surgical procedures. Previous 
studies have shown that 78%-92% of women with VWD 
suffer from HMB,10,11 compared with a prevalence of 24R-
55% in Iranian women of reproductive age.12 

The prevalence of VWD varies among different 
populations.12 The majority of studies were designed 
to estimate the prevalence of VWD in women with 
menorrhagia living in European and American countries, 
and reports from Asia are limited.5 The prevalence 
of VWD was reported to be 13% in Ireland,13 13% in 
the UK,14 20% in Sweden,15 5.1%-17% in the USA,16 
and 16.1% in Taiwan.17 In addition, there are only two 
studies with a small sample size that have reported the 
rate of VWD in women of childbearing age with HMB in 
Iran.9,12 Knowing the prevalence of VWD helps clinicians 
to improve the quality of women’s life by diagnosing the 
cause of HMB on time. There are no data on the prevalence 
of VWD in Kashan. Therefore, this study was conducted 
for the first time to determine the prevalence of VWD in 
women of reproductive age with severe menstrual bleeding 
in Kashan, Iran, during 2019.

Materials and Methods 
Study Population
A total of 160 women in the reproductive age group of 
15-45 years with severe menstrual bleeding who referred 
to the hematology clinic of Kashan Shahid Beheshti 
hospital during 2019 participated in this cross-sectional 
study. All subjects signed an informed written consent 
form. This study was approved by the Ethics Committee 
of Kashan University of Medical Sciences (IR.KAUMS.
MEDNT.REC.1397.104). Patients known to have renal 
or gastrointestinal disease, major thalassemia, sickle-cell 
anemia, vitamin B12 deficiency, and women who used 

anticoagulants or drugs containing estrogen or progestin 
were excluded from the study. 

Data Collection and Laboratory Tests
Demographic characteristics, clinical testing, and 
physician-reported problems were collected using a 
researcher-made questionnaire. Clinical problems such as 
uterine myoma and polyp were diagnosed by a physician 
based on sonography, history, and physical exam. The 
laboratory tests included hemoglobin (Hb), ferritin, iron, 
and total iron-binding capacity (TIBC). Blood samples for 
the Hb test were collected in EDTA tubes and were analyzed 
using Sysmex system (Sysmex, Kobe, Japan). Ferritin, iron, 
and TIBC in sera were measured using an auto-analyzer 
system (Hitachi, Germany) and biochemistry kits (Pars 
Azmoon Co., Iran). Von Willebrand factor was analyzed 
using VIDAS VWF kit (BioMérieux, France) according to 
the manufacturer’s protocol. The specificity and sensitivity 
of this kit were higher than 99%.

Statistical Analysis
All statistical analyses were performed using SPSS software 
version 22.0 (SPSS Inc., Chicago, IL, USA). Data were 
represented as mean ± standard deviation or median 
for continuous variables and frequencies. Categorical 
variables were compared using chi-square test. Student’s 
t test or Mann-Whitney U test was used for comparison 
of quantitative parameters between two groups. A P value 
below 0.05 was considered statistically significant.

Results 
The mean age of 160 women who participated in this study 
was 33.6±9.18 years (Table 1). Fifteen patients (9.3%) 
with severe menstrual bleeding had VWD with a mean age 
of 34.60±6.85 years. There was not a significant difference 
in the mean age of patients with and without VWD 
(P=0.57, Table 1). In clinical examinations, 14 patients 
were diagnosed with uterine Myoma. The frequency of 
Myoma among VWD patients was significantly higher 
than that among patients without VWD (P=0.03). The 

Table 1. Comparison of Demographic, Clinical and Laboratory Parameters Between Women with and Without VWD

Parameters Patients With VWD (n=15) Patients Without VWD (n=145) P Value

Age (mean ± SD) 34.60±6.85 33.50±9.40 0.570

Iron (ug/dL) 13.37±10.49 18.27±4.42 0.001

Ferritin (ug/dL) 23±4.28 30.68±4.46 0.001

Hemoglobin (g/dL) (median) 8.9 11.2 0.001

Menstrual cycle length )Median(
23

25 0.002

TIBC (ug/dL) 347 340 0.600

Myoma
Yes 4 (28.6%) 10 (71.4%)

0.030
No 11 (7.5 %) 135 (92.5%)

Polyp
Yes 1 (20%) 4 (80%)

0.390
No 14 (9 %) 141 (91%)
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uterine polyp was observed in 1 woman with VWD and 
in 4 women without VWD, but this difference was not 
statistically significant (P=0.39). The median menstrual 
cycle length in patients with and without VWD was 23 
and 25, respectively (P=0.002). The mean ferritin level 
among the total population under study was 29.96±6.67 
ug/dL. The difference in the mean ferritin level between 
women with and without VWD was about 7 ug/dL (Table 
1, P=0.001). The mean serum iron level in total subjects 
was 35.3±11.48 ug/dL and VWD patients had a lower 
iron compared to those without VWD (P=0.001). The 
median Hb level among all patients was 11.1 ug/dL, and 
this laboratory parameter was lower among women with 
VWD compared with women without VWD (P=0.001). 
The median TIBC among all participants was 342 ug/dl 
and it was 347 ug/dl among women with VWD.

Discussion 
In the present study, of 160 women with HMB, 9.3% 
had VWD. The prevalence of VWD has been reported 
to vary among women suffering from HMB in different 
regions.12 It is estimated to be 18% in Europe and 10% 
in North America.5 Dilley et al reported VWD in 6.6% 
of patients with menorrhagia in the USA.18 Further, in a 
study by Woo et al, 9% of women with bleeding disorders 
had VWD.19 Reports of the prevalence of VWD among 
women with menorrhagia are limited in Asia and Iran.3 
In a study conducted in Kermanshah, Iran, the prevalence 
of VWD was reported to be 55.3% among 482 women 
(age group: 19 to 45 years) with menorrhagia.12 Moreover, 
it was 24% among women with HMB in Semnan, Iran,9 
which is greater compared to our findings. In some studies, 
the patients have been selected from specialized centers or 
anticoagulation clinics; therefore, the population under 
study and the setting of the studies may account for the 
higher prevalence in some of the reports. In Pakistan, 
Borhany et al founded that the VWD, with a prevalence of 
21.3%, was the second common bleeding disorder among 
women with menorrhagia.20 The prevalence rate of VWD 
in Taiwan was reported to be about 16% 21, while it was 
6% in Hong Kong and 15.62% in India.5 Previous studies 
showed that ethnic differences could affect the prevalence 
rate of VWD in population. Dilley et al reported a VWD 
prevalence of 16% among white women and 1.4% among 
black women.18 
The prevalence of uterine lesions in women with HMB and 
VWD is less known. In a study, about 50% of women with 
VWD who were hysterectomized because of menorrhagia 
had uterine abnormalities.9 Another study reported 
that fibroid, ovarian cyst, endometriosis, endometrial 
hyperplasia, and endometrial polyps were significantly 
more common in VWD patients than in healthy peoples. 
In the present study, the frequency of the uterine fibroid 
(myoma) in women with VWD was significantly higher 
than that in patients without VWD (P=0.03), but the 

difference in the frequency of the uterine polyp between 
the two groups was not statistically significant. These 
findings are compatible with the results of a study by 
Rahbar et al in Iran.9 It is more likely that women with 
menorrhagia and VWD who refer to the clinic undergo 
gynecological examination. Therefore, VWD may lead to 
the diagnosis of uterine lesions and reporting the higher 
frequency of them in affected women. However, proper 
diagnosis of VWD in patients with HMB can improve the 
health-related quality of life in women. The present study 
was limited by the small study population. In addition, 
this study was a single-institution report.

Conclusion
Results of the current study demonstrated that 9.3% of 
women of reproductive age with HMB in Kashan had 
VWD, which is lower compared with other regions of 
Iran and Asia. Future studies with larger sample sizes from 
multiple regions are required to evaluate more variables and 
increase our awareness of VWD prevalence in Asia. Testing 
for this disorder should be a part of routine examination of 
women presenting with menorrhagia.
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