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ABSTRACT
Aim: Epistaxis may be a symptom of an inherited bleeding disease.. We aimed to analyze an approved pediatric bleeding score 
(PBS) as a screening test for von Willebrand Disease (VWD) in children with epistaxis 
Material and Method: We retrospectively reviewed the medical records of pediatric patients, who applied to the Pediatric 
Hematology Department with the complaint of epistaxis between January 2018 and December 2019.
Results: One hundred and sixty eight patients enrolled in this study There were 65(38.7%) girls and 103(61.3%) boys, with 
a mean age of 114±49 months (range 8 months to 18 years).The PBS of 34 patients was greater than/ or equal to 2. Factor 8, 
von Willebrand factor antigen, and von Willebrand Ristocetin cofactor levels were significantly lower in patients with PBS≥2 
compared to those in patients with PBS<2 (%73±43 vs % 91±29, p=0.03; 87±44 vs 106±29 IU/dl, p=0.03; 72±39 vs 98±30 IU/
dl, p=0.001, respectively). While 15 (44%) of 34 patients with PBS ≥ 2 diagnosed VWD, but in the group with PBS<2, VWD 
was diagnosed for only 4 children (0.02%) (4/134). The sensitivity, specificity, positive predictive value (PPV), and negative 
predictive value (NPV) of PBS for diagnosis of VWD was 79.0%, 87.2%, 44%, and 97% respectively.
Conclusion: PBS could be integrated into the evaluation of children suspected of having a bleeding disorder such as VWD in 
pediatrician’s offices. Our cut off value 2 appears to be significant in exclusion of VWD, since its high negative predictive value. 
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INTRODUCTION
Epistaxis is a common problem in the pediatric population 
and it can cause serious distress and anxiety among 
children and their parents. It may be a symptom of an 
inherited bleeding disease (1). Von Willebrand Disease 
(VWD), is a disease associated with bleeding diathesis 
especially epistaxis that is the most common symptom (2). 
Determining bleeding in diagnosing of VWD often poses 
a significant challenge in children. However, children 
may present epistaxis without the disease. Therefore, 
a coagulation test should not be performed on every 
patient with epistaxis and VWD should not be considered 
immediately. This standardization aims primarily to avoid 
unnecessary laboratory tests and to predict future risk 
of bleeding. For this reason, development of bleeding 
assessment tools has been studied in recent years to help to 
measure bleeding symptoms and to standardize bleeding 
histories (3,4). Bowman et al. established and approved 

pediatric bleeding score (PBS) in 2009 to detect VWD. 
The PBS examine the presence and severity of bleeding 
symptoms including epistaxis, bleeding from minor 
wounds, easy bruising, oral cavity bleeding, bleeding 
after dental or surgical procedures, gastrointestinal tract 
bleeding, menorrhagia (5). The patient is questioned for 
epistaxis, easy bruising, bleeding after dental or surgical 
procedures and menorrhagia (6). Scoring is based on a 
scale from 0 to 4 in most categories, and -1 to 4 in some 
categories, with representing the most severe symptoms 
(7). When PBS was administered to children with bleeding 
symptoms, the sensitivity and specificity for VWD were 
83% and 79% respectively and the negative predictive value 
(NPV) was 99% (5). In this study, we aimed to confirm 
PBS as a VWD screening tool in children with epistaxis 
admitted to the pediatrics hematology clinic of a tertiary 
referral hospital in middle Anatolia of Turkey.

http://orcid.org/0000-0001-7722-6639
http://orcid.org/0000-0001-7722-6639
http://orcid.org/0000-0001-7722-6639
http://orcid.org/0000-0001-7722-6639
http://orcid.org/0000-0001-7722-6639


23

Alpcan et al. The predictive value of bleeding score on the diagnosis of von Willebrand disease J Health Sci Med 2022; 5(1): 22-25

MATERIAL AND METHOD 
The study protocol was approved by the Kırıkkale 
University School of Medicine Non-Interventional 
Clinical Research Ethics Committee (Date: 07.08.2019, 
Decision No: 2019.08.05). All procedures were carried 
out in accordance with the ethical rules and the principles 
of the Declaration of Helsinki.

We retrospectively reviewed the medical records 
of pediatric patients, who applied to the pediatric 
hematology department with the complaint of epistaxis 
between January 2018 and December 2019. Data 
including demographic characteristics, medical history 
and family history of bleeding were recorded. Bleeding 
scores of all children were calculated. Following the 
physical examination, laboratory tests were performed: 
complete blood count, peripheral smear, blood 
type, bleeding time, prothrombin time (PT),   partial 
thromboplastin time (aPTT), von Willebrand factor 
antigen (VWF:Ag) levels, Factor VIII (FVIII) level, and 
platelet function were analyzed with platelet function 
analyzer (PFA-100). The in-house enzyme-linked 
immunosorbent assays were applied for VWF:Ag as 
previously described (8). The in-house VWF ristocetin 
cofactor (VWF:RCo) assay (9) was performed to 
measure GpIb binding activity. FVIII coagulant activity 
(FVIII:C) assay (10) was conducted. 

In this study, the participants with VWF levels, activities 
and/or antigen, of <30 IU/dL were diagnosed as VWD 
(11). The patients with VWF levels of 30 to 50 IU/dL 
would be reclassified into low VWF according to the 
current concept (12). The patients with insufficient 
clinical information, acquired von Willebrand syndrome 
(AVWS), or diagnosis as other bleeding disorders rather 
than VWD were excluded. Patients with an organic 
pathology detected on ear, nose and throat examination, 
who used drugs, who had a primary disease leading to 
bleeding diathesis, traumatic epistaxis and the patients 
with hypertension were excluded from the study. 

Pediatric Bleeding Score (PBS)
The patients evaluated with a total bleeding score equal 
and bigger than 2 accepted as having a bleeding disorder 
(5). The questions were answered by the parents of 
children, and also by themselves of the children aged 12 
years and older. Patients were classified into two groups 
based on the PBS as follows: PBS bigger than/ or equal to 
2 and PBS smaller than 2.

Statistical Analysis
SPSS for Windows (Version 16, USA) was used for data 
management and statistical analysis. The normality 
evaluation of the data was done with Shapiro Wilk test. 
The continous variables were presented as mean±SD 

and the categorical variables were presented as number 
(percentage). The comparison of continuous variables 
between two groups were done with student t test or 
Mann Whitney U test according to distribution normality 
of data and categorical variables were compared between 
two groups with Chi Square test. Sensitivity, specificity, 
and positive and negative predictive value of PBS score 
for the diagnosis of VWD were calculated. A p-value 
smaller than 0.05 was accepted as statistically significant.

RESULTS
One hundred and sixty eight patients enrolled in this study 
There were 65(38.7%) girls and 103(61.3%) boys, with a 
mean age of 114±49 months (range 8 months to 18 years)

The PBS of 34 patients was greater than/ or equal to 2. 
The mean age of these 34 patients was 110±50 months 
(range 24-204 months). We compared the demographic 
and hematological parameters of patients with PBS<2 
(n=134) and PBS≥2 (n=34). Factor 8, VWFAg, and VWFR 
co levels were significantly lower in patients with PBS≥2 
compared to those in patients with PBS<2 (%73±43 vs 
% 91±29, p=0.03; 87±44 vs 106±29 IU/dl, p=0.03; 72±39 
vs 98±30 IU/dl, p=0.001, respectively). The remaining 
demographic and hematological parameters did not 
show a significant difference between patients with either 
PBS≥2 or not (Table 1).

While 15 (44%) of 34 patients with PBS ≥ 2 diagnosed 
VWD, but in the group with PBS<2, VWD was 
diagnosed for only 4 children (0.02%) (4/134). The PBS, 
demographic characteristics, VWF, Ristocetin and Factor 
VIII levels of the 15 patients were given in Table 2. Seven 
of them have had the diagnosis of VWD. The remaining 
8 children have taken into follow-up for the possibility of 
development of VWD.

Table 1. Demographic and hematological parameters of  the study 
population

Parameter
Pediatric 
bleeding 
score<2
n=134

Pediatric 
bleeding 
score≥2

n=34
P value

Age (months) 115±49 110±50 0.6
Female/Male (n/n) 51/83 14/20 0.84
Platelet (x103 ) 302±71 322±72 0.18
Hemoglobin (gr/dL) 13±1.2 12.8±1.1 0.27
Prothrombin time (seconds) 10.8±4.5 11.4±3 0.46
Fibrinogen (mg/dL) 252±65 174±87 0.16
APTT (seconds) 27±9.1 29.4±6.6 0.15
Factor VIII (%) 91±29 73±43 0.03
VWFAg (IU/dl) 106±29 87±44 0.03
VWFRCo (IU/dl) 98±30 72±39 0.001
 PFA-100 109±18 127±74 0.24
Bleeding time (minutes) 2.1±1.3 4.7±3.7 0.44
APTT: Activated partial thromboplastin time, FVIII: Factor VIII,  VWF:Ag: von 
Willebrand factor antigen, VWFRCo: von Willebrand Ristocetin cofactor
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The PBS, demographic characteristics, VWF, Ristocetin 
and Factor VIII levles of the 4 patients with PBS<2 were 
given in Table 3.

Number of patients with a diagnosis of VWD according 
to PBS scores were given in Table 4.

The sensitivity, specificity, positive predictive value 
(PPV), and negative predictive value (NPV) of PBS for 
diagnosis of VWD was 79.0%, 87.2%, 44%, and 97% 
respectively.

DISCUSSION
In our study, we found that the PBS cut-off value 2 
is meaningful to predict VWD in pediatric patients 
experiencing epistaxis. According to our knowledge, this 
study is the first in the literature evaluating PBS in only 
pediatric patients with complaint of epistaxis. This study 
showed the effectiveness of PBS to diagnose theVWD in 
pediatric patients with epistaxis.

Beyond being used as a screening test in the primary 
healthcare services, PBSs can be used to assess and 
document the severity of bleeding in the referral setting 
and as part of the initial diagnostic approach. A meta-
analytic study suggested the use of a validated PBS rather 
than a non-standardized clinical assessment as an initial 
screening test to determine who needs specific blood 
tests for patients with a low probability of VWD (e.g. 
seen in primary care setting) (13).

Previous studies showed that a clinically significant 
bleeding score of ≥2 can be applied in the discrimination 
of ‘‘normal’’ and ‘‘mild hemorrhagic diseases (14-16). 
In these studies the high NPV and receiver operating 
characteristic   (ROC) data show that PBS can be used 
in advance to differentiate between VWD and normal 
children. Another study from our country (17) showed 
that the cut off level of 2 is suitable forTurkish population 
in differential diagnosis of ‘‘mild bleeding disorders’’ 
and ‘‘hemostatically normal patients with symptoms’’. 
Bowman et al. (5) showed that a cut off value of PBS above 
2 in patients with bleeding history (bleeding from minor 
wounds, epistaxis, easy bruising, and menorrhagia), the 
sensitivity, specificity, PPV, and NPV were found to be 
83%, 79%, 14%, and 99%, respectively near similar to our 
results. While we found a positive predictive value of 44% 
of the VWD in patients with PBS value of ≥2, 0.02% of 
patients with low PBS were diagnosed VWD. Therefore 
the negative predictive value of scoring was higher.

There is no single test that can diagnose VWD. 
Measurement of VWF antigen, von Willebrand factor 
ristocetin cofactor activity, factor VIII clotting activity, 
and measurement of VWF multimers lead to the 
diagnosis of VWD. Obtaining these tests in population-
based screening would be not a cost-benefit analysis (18). 
So that PBS usage may convenient in first visit differential 
diagnosis of bleeding disorders, especially VWD. 

We think that non-invasive clinical approaches that 
disable the use of invasive methods could be applied in 
the diagnosis of such a common autosomal dominant 
disease. If the bleeding history is evaluated with PBS, 
it will provide a prediction for advanced blood tests in 
selected patients. The PBS may not detect mild cases. 
However, due to its high NPV, it prevents unnecessary 
tests that is also cost-effective. By this, inappropriate 
laboratory testing, over-treatment and, distressing 
venepuncture in children would be prevented. We think 
that PBS can be applied in primary care medicine.

Our study has the following limitations. Firstly, its 
retrospective design could not indicate the true 
prevalence and diagnosis of VWD. And secondly this 
study conducted on a single center, so it could not project 
the true prevalence belongs to total population. 

Table 2.  Demographic and laboratory characteristics  of the Von 
Willebrand disease patients with pediatric bleeding score ≥2
Patient 

No
Age

(months)
Family 
history

F VIII 
(IU/dl)

VWF-Ag 
(IU/dl)

VWF:Ricof
(IU/dl)

1 86 + 33 50 27
2 139 - 32 43 21
3 162 - 49 50 47
4 64 - 42 20 30
5 152 + 21 51 61
6 12 + 26 34 36
7 160 - 28 90 148
8 180 + 20 16 10
9 60 + 29 41 33

10 50 - 31 72 29
11 96 - 41 16 64
12 141 - 42 114 69
13 73 - 24 39 22
14 118 + 42 46 61
15 142 + 44 59 37

Table 3.  Demographic and laboratory characteristics of 4 Von 
Willebrand disease patients with pediatric bleeding score <2
Patient 

No
Age

(months)
Family 
history

F VIII 
(IU/dl)

VWF-Ag 
(IU/dl)

VWF:Ricof
(IU/dl)

1 36 Brother+ 37 135 88
2 192 - 20 40 32
3 120 - 36 49 24
4 62 Brother + 25 42 29

Table 4.  Crosstabulation of pediatric bleeding score vs Von 
Willebrand disease diagnosis
Parameter VWD (+) n=19 VWD (-) n=149
PBS ≥2 (n/%) 15 (79.0) 19 (12.8)
PBS <2 (n/%) 4 (21.0) 130 (87.2)
Total 19 149
PBS: Pediatric bleeding score
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CONCLUSION
PBS could be integrated into the evaluation of children 
suspected of having a bleeding disorder such as VWD 
in pediatrician’s offices. Our cut off value appears to be 
significant in exclusion of VWD, since its high negative 
predictive value. So that in patients with the suspicion of 
VWD and a PBS ≥2, the diagnosis should be supported 
by coagulation laboratory tests.
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