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Summary

Bleeding Assessment Tools (BATs) have been developed to aid in the standardized evaluation of 

bleeding symptoms. The Vicenza Bleeding Questionnaire (BQ), published in 2005, established a 

common framework and scoring key that has undergone subsequent modification over the years, 

culminating in the publication of the ISTH-BAT in 2010. Understanding the normal range of 

bleeding scores is critical when assessing the utility of a BAT. Within the context of The Merging 

Project, a bioinformatics system was created to facilitate the merging of legacy data derived from 

four different (but all Vicenza-based) BATs; the MCMDM1-VWD BQ, the Condensed 

MCMDM-1VWD BQ, the Pediatric Bleeding Questionnaire and the ISTH-BAT. Data from 1040 

normal adults and 328 children were included in the final analysis, which showed that the normal 

range is 0–3 for adult males, 0–5 for adult females and 0–2 in children for both males and females. 

Therefore, the cut-off for a positive or abnormal BS is ≥4 in adult males, ≥6 in adult females and 

≥3 in children. This information can now be used to objectively assess bleeding symptoms as 

normal or abnormal in future studies.
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Introduction

Assessment and communication of bleeding symptom severity has long proved challenging 

because of the difficulty in reporting subjective haemorrhagic symptoms in a consistent 

format. This has led to the development of standardized, quantitative Bleeding Assessment 

Tools (BATs) that can translate the severities of a range of bleeding symptoms into a final, 

summative bleeding score (BS). Since the publication of the original Vicenza Bleeding 

Questionnaire (BQ) in 2005 [1], several consequent BATs have been developed based on 

the original, with modifications designed to improve the ease of evaluation and scoring 

accuracy.

Both the Vicenza BQ (which uses a 0 to +3 scoring system for each bleeding symptom) [1], 

and the subsequent MCMDM-1VWD BQ (which uses a −1 to +4 scoring system for each 

bleeding symptom) [2] were primarily used to assess bleeding symptoms in adults and each 

required approximately 40 min for administration. These BATs scored a range of 

mucocutaneous bleeding symptoms, such as epistaxis and cutaneous bleeding, as well as 

postsurgical and postpartum bleeding, based on the most severe instance of each of these 

symptoms. The tools assigned higher scores to episodes requiring medical consultation and 

medical interventions. The Vicenza BQ associated the VWD phenotype with a BS of greater 

than three in males and five in females [1]. The MCMDM-1VWD BQ, which introduced 

negative bleeding scores to adjust for the lack of bleeding in response to important 

haemostatic challenges such as surgery, childbirth or dental extraction, found an association 

between VWD and a BS >3 in both men and women [2]. In 2008, the Condensed 

MCMDM-1VWD BQ dramatically reduced questionnaire administration time to 

approximately 5–10 min, while maintaining much of the infrastructure of the previous tool. 

The normal range, which was determined from 100 healthy adults, was shown to be −3 to +3 

[3]. Finally, in 2009, the Pediatric Bleeding Questionnaire (PBQ) added consideration of 

paediatric-specific bleeding symptoms, such as umbilical stump bleeding and bleeding after 

circumcision, to the existing Condensed MCMDM-1VWD BQ [4]. The PBQ facilitated the 

assessment of pediatric patients with an intermediate administration time (approximately 20 

min). Investigations using the PBQ BAT identified a normal BS range of −1.5 to +2.5 [4].

In 2010, Rodeghiero et al. published the ISTH-BAT (International Society on Thrombosis 

and Hemostasis – Bleeding Assessment Tool) [5], which reflected a broad input from the 

individuals who developed the previous instruments, and was designed to optimize the BAT. 

It is intended for use in paediatric and adult patients and attempts to achieve greater 

accuracy by considering the frequency of bleeding episodes in addition to their severity. The 

most notable change in the scoring system used for the ISTH-BAT was the removal of the 

−1 scoring for a lack of excessive bleeding following dental extraction, surgery and delivery. 

Administration time is approximately 20 min.
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As a first step in establishing the normal ranges of BS with the ISTH-BAT, we developed a 

bioinformatics system to allow for the merging of BS data collected using four different 

BATs, all based on the original Vicenza bleeding questionnaire (‘The Merging Project’). 

Importantly, there is a >90% overlap between the four BATs included in this project. We 

then used this data set to establish the normal BS ranges for the ISTH-BAT in both adult and 

paediatric subjects.

Patients, Materials and Methods

Bleeding score data (which were obtained for all subjects by expert-administration of the 

BAT) along with the von Willebrand factor (VWF) laboratory results, when available 

[VWF:Ag (VWF:antigen), VWF:RCo (VWF:ristocetin co-factor), FVIII:C (factor VIII 

coagulant)] and demographic data, were collected from 1422 normal subjects; adult data (n 

= 1079) were collected from individuals ≥18 years using the MCMDM-1VWD BQ (n = 

294), Condensed MCMDM-1VWD BQ (n = 660), and ISTH-BAT (n = 125), while 

paediatric data (n = 343) were collected from individuals <18 years using the PBQ (n = 324) 

and ISTH-BAT (n = 19). A consistent definition of ‘normal’ was used across all studies. For 

adults and children, the specific wording was either individuals with no history of a known 

or previously diagnosed bleeding disorder or individuals with no known problem with 

bleeding or bruising, or both.

The data sets were merged using the Bleeding Phenotype Ontology (BPO), which was 

developed to explicitly represent the relationships among bleeding signs, symptoms, 

disorders, and treatments within the bleeding questionnaires [6]. The ontology is publicly 

available in the Bioportal ontology registry (http://bioportal.bioontology.org/ontologies/

1166). Data elements (individual questions) from the four questionnaires were analysed to 

determine where they map to the BPO. From such analysis, a subset of common questions 

were identified and were utilized to compile data collected using different BATs for unified 

and standardized comparison. The aggregate data set was then stored on a MySQL database 

to facilitate data retrieval of various subgroups of patients. Data were separated into males 

and females for analysis. The mean and standard deviation (SD) were determined. Outlier 

values were defined as those above or below the mean ± 3 SDs. Once the outliers were 

removed, the middle 95th percentile was used to determine the normal range.

Results

The mean age of the adult population was 43 years and the mean age of the paediatric 

population was 9 years (Table 1). Among these, 40% of female adults and 45% of male 

adults had Type O blood, as well as 42% of female children and 38% of male children. 

VWF:Ag, VWF:RCo and FVIII:C results were consistently higher among adults as 

compared with children; there were no significant differences in these laboratory values 

between males and females in either age category.

There was a wide range of BSs (0–14 in adults and 0–5 in children), but a large majority of 

scores were 0 (~60%). Thus, data were not normally distributed. We excluded outlier values 

[BS > 4.6 in adult males (n = 4), BS > 7.2 in adult females (n= 16) and >3.5 in children (n = 
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15)] in order to ensure that determination of the normal range was calculated on a population 

of healthy individuals. These adjustments led to final cohorts of 1040 adults and 328 

children.

Using the methodology outlined above, the normal BS range was found to be 0–3 in adult 

males (Fig. 1a), 0–5 in adult females (Fig. 1b), and 0–2 in both male and female children 

(Fig. 2). The median BS was 0 in all groups except adult females, which had a median BS of 

1. Adult female BSs were significantly higher than those of adult males (P < 0.001) (Table 

1). When the gender-specific symptoms of menorrhagia and postpartum bleeding were 

removed from the analysis, the normal range in females was the same as in males (0–3). No 

correlation was seen between age and BS within the adult population.

Discussion

Bleeding Assessment Tools have proved useful tools in the assessment of patients with 

inherited bleeding disorders and multiple adaptations have improved accuracy, flexibility, 

and ease of use in both clinical and research applications. The ISTH-BAT was designed to 

optimize these qualities by accounting for bleeding frequency (in addition to severity) and 

allowing for use in children and adults while still maintaining a reasonable administration 

time. Establishing the normal range of the ISTH-BAT is a crucial first step in maximizing its 

utility. To jumpstart this process, we developed a bioinformatics mechanism, based on the 

ontology of bleeding symptoms used to structure the ISTH-BAT (and the Rockefeller 

University BQ), to merge legacy data from four different bleeding questionnaires, all 

developed from the same original BAT. After excluding outlier values, we determined the 

normal adult BS range to be 0–3 in males, 0–5 in females. Interestingly, the normal range is 

consistent with the results derived from the original Vicenza BQ, which also showed 

differences between males and females and does not assign −1 scores for any bleeding 

symptom. Additionally, when the gender-specific symptoms of menorrhagia and postpartum 

bleeding are removed, the normal range is the same between adult males and females; these 

results that are consistent with those of Mauer et al. in their assessment of 500 normals [7].

The newly established cutoffs for a positive (or abnormal) BS of ≥4 for adult males, ≥6 for 

adult females and ≥3 for children can now be used to objectively assess the affected status of 

individuals tested using ISTH-BAT in a standard fashion. Furthermore, the compilation of 

these data is an important start in the standardized unification of bleeding phenotype data, 

and the >90% overlap between the BATs included in this project makes the final data set 

reasonably homogeneous. In doing this, we aim to improve data accessibility in the long 

term by making these data available to investigators using the web-based ISTH-BAT system 

housed at Rockefeller University. Our goal is to expedite the correlation between bleeding 

phenotypes and genetic, molecular, and environmental data in order to improve diagnostic 

accuracy and provide insights into the factors that determine an individual’s tendency to 

bleed. By making the ISTH-BAT and its normal data available to investigators to conduct 

and analyse studies, we hope to expedite the development of new knowledge in the field.
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Fig. 1. 
(a) Bleeding Score data are shown for the final cohort of adult males that were included in 

the normal range determination. (b) Bleeding score data are shown for the final cohort of 

adult females who were included in the normal range determination.
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Fig. 2. 
Bleeding score data are shown for the final cohort of children who were included in the 

normal range determination. Given that there is no difference in the data when analysed by 

gender, the data are presented together.
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