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Introduction
Von Willebrand disease (VWD) is the most common inherited 

bleeding disorder, with an estimated prevalence ranging from 0.6% to 
1.3% [1]. Therapies approved for VWD in the United States include 
desmopressin (eg, intravenous DDAVP®, intranasal Stimate®) and von 
Willebrand factor/factor VIII (VWF/FVIII) concentrates (Humate-P®, 
CSL Behring, Kankakee, IL; Alphanate® SD/HT, Grifols Biologicals, Los 
Angeles, CA; and Wilate®, Octapharma USA, Hoboken, NJ). Adjunct 
therapies include antifibrinolytic agents and topical agents such as 
fibrin glue [1].

Treatment for VWD depends on several factors, such as VWD 
type, severity, type of bleeding event (episodic or surgical), and 
historical response to desmopressin [1]. For VWD patients responsive 
to desmopressin, most bleeding episodes can be controlled by 
desmopressin and antifibrinolytic agents. In approximately 20% of 
patients, however, replacement therapy with plasma-derived VWF/
FVIII concentrates may be needed to treat acute bleeding episodes and 
prevent bleeding during invasive or surgical procedures [2,3]. Because 
of the complicated nature of VWD, physicians generally provide 
individualized therapy based on a patient’s particular need.

In 2008, clinical practice guidelines developed by an expert panel 

were published by the National Heart Lung and Blood Institute 
(NHLBI). These guidelines entitled “The Diagnosis, Evaluation and 
Management of von Willebrand Disease,”[4] confirmed the need to 
individualize treatment approaches in patients with VWD. When 
caring for patients with severe disease, or for patients having major 
bleeding or surgical interventions, the guidelines also recommended 
the preferred use of health care facilities with availability of 24 hour 
laboratory services and teams of physicians, such as those found at 
specialized coagulation centers (hemophilia treatment centers [HTCs]), 
skilled in the management of bleeding disorders [4]. A large study has 
shown that treatment at an HTC is associated with reduced mortality 
for patients with hemophilia [5]. Although no similar study has been 
done in patients with VWD, it is likely that sites specializing in the care 
of patients with coagulation disorders may offer optimal management 
strategies and clinical outcomes for patients with VWD.

In general, few data exist on the actual treatment patterns of VWD 
patients in the US, either within HTCs or from community-based 
physicians. In this study, retrospective VWD treatment data were 
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Results
Patient characteristics

The prespecified enrollment quota of 225 patients was fulfilled. 
Data for these 225 VWD patients (94 [42%] with type 1, 74 [33%] with 
type 2, and 57 [25%] with type 3) were collected from 41 physicians 
(16 affiliated with HTCs, 25 not affiliated with HTCs). Overall, 65% of 
patients were female, 64% were white, and 70% were aged >20 years 
(Table 2). Of the 225 patients, 130 (58%) were treated at HTCs. Patient 
characteristics were generally similar between those receiving care 
at HTCs and non-HTCs and across disease types, with the following 
exceptions: the proportion of white patients was higher at non-HTC 
(77%) than HTC (55%) sites and among type 1 (72%) than type 2 (57%) 
VWD patients. In addition, the proportion of females was higher for 
type 1 VWD (77%) than type 2 (55%) and type 3 (58%) VWD. On 
average, patients with type 1 VWD were older than those with type 3 
VWD (mean ages: 31 vs. 26 years; Table 2). Finally, a higher proportion 
of patients seen at HTCs (65%) had type 2 or type 3 VWD compared to 
the patients followed at non-HTC sites, where 48% had type 2 or type 
3 VWD.

Treatment patterns: desmopressin and vwf/fviii concentrate 
use for bleeding and surgical events

Across all VWD types, the most commonly prescribed treatments 
were desmopressin at HTC sites (42% of patients) and VWF/FVIII 
concentrates at non-HTC sites (47% of patients). All bleeding and 
surgical events reported were treated with either desmopressin or VWF/
FVIII concentrates, but no events were treated with both. Of note, a 
greater percentage of patients receiving care at an HTC had received 
antifibrinolytic therapy with aminocaproic acid (15%) compared with 
non-HTC patients (4%).

Of the 225 patients, 95 (42%) received desmopressin and 93 (41%) 
received VWF/FVIII concentrates for the treatment of bleeding (n=148 
events) and/or surgery (n=140 events) during the 3 year study period. 
The following data pertaining to treatment patterns by patient sex, 
age, VWD type, and treatment site focus on these patients and their 
corresponding bleeding and/or surgical events.

Treatment patterns by gender

Among the 95 patients requiring treatment of a bleeding episode(s) 
with desmopressin or VWF/FVIII concentrates, 53 (56%) were female 
and 42 (44%) were male; this moderate gender imbalance was largely 
due to the preponderance of female patients in the sample population, 
particularly with respect to type 1 VWD. However, a greater percentage 

collected from a sample of physicians from HTCs and community-
based practices. The objectives of this study were 1) to better understand 
where and how VWD patients were receiving care, and 2) to assess 
potential age, gender, or race-related differences in the treatment of 
VWD in the US. 

Methods
Study design and patient charts

Data regarding diagnosis and treatment of VWD were collected in 
a retrospective chart review of patient medical records dated January 
2005 through December 2007. The study was conducted in the spring 
of 2008. A nationally representative quota sample of hematologists and 
hematologists/oncologists who treat VWD patients, whether affiliated 
with an HTC or not, was recruited from the Centers for Disease Control 
and Prevention’s list of HTCs and the national American Medical 
Association’s physician database. Treating physicians were eligible to 
participate if they had been in practice for 2 to 30 years, and confirmed 
their medical specialty, willingness, and ability to provide detailed 
treatment information based on actual patient chart reviews.

To achieve sufficient numbers of patients with each type of VWD 
in the study, a quota sampling design was employed, with a prespecified 
target enrollment of 225 patients. The enrollment goals by VWD 
types 1, 2, and 3 were prespecified at 42%, 33%, and 25%, respectively, 
of the total sample. This distribution does not represent the natural 
distribution of VWD types, but ensured that a large enough sample size 
of type 2 and type 3 patients could be collected for meaningful analysis 
of treatment patterns within each subtype. Patients treated for VWD 
were chosen based on random selection criteria (birth month and 
month of office/center visit). Patients currently participating in clinical 
trials were excluded.

The data collection forms utilized were in compliance with the 
requirements of the Health Insurance Portability and Accountability 
Act (HIPAA). Institutional Review Board exemption was obtained 
from each participating site. A bleeding event as defined by the data 
collection form was designated as one of the following: urinary tract, 
hemarthrosis, skeletal, gastrointestinal tract, head and neck, post-
traumatic, menorrhagia, or other (to be specified by the physician). A 
surgery event as defined by the data collection form was defined as any 
use of a VWD product to prevent bleeding during surgery.

Data collection forms

Three survey instruments were employed: a VWD patient 
case record form, a physician office profile form, and a physician 
telephone interview questionnaire. The specific information collected 
on these forms included patient information (gender, blood group, 
demographics, referral status), VWD diagnosis (diagnosing physician, 
family history, tests performed, VWD type), and VWD treatment for 
both the initial treatment and during the previous 3 years (product[s] 
used, purpose, dosing information). See Table 1 for a tabular listing of 
the actual data collected.

Data analysis

Descriptive statistics were employed to summarize study data. 
Differences observed in patient demographic data between HTCs and 
non-HTCs, and among VWD types 1, 2, and 3, were tested using an 
independent t-test for means and an independent z-test for percentages, 
both with an α=0.05 level of significance.

Patient information
Gender, Blood group, Demographics,

Referral status

VWD diagnosis Diagnosing physician, Family history, Tests performed, 
VWD Type

Initial VWD treatment
Products used, Dates, Purpose (surgery/bleed*), 
Reason, Dosing, Number of doses given, Bottle/vial 
used, Treatment site

VWD treatment in 
previous 3 years

Products used, Dates, Purpose (surgery/bleed*), 
Reason, Dosing, Frequency of administration, Number of 
doses given, Bottle/vial used, Treatment site

VWD: Von Willebrand Disease.
*The type of bleed was coded by the physician as urinary tract, hemarthrosis, 
skeletal, gastrointestinal tract, head and neck, post-traumatic, menorrhagia, or 
other.

Table 1: Summary of Data Collected in Retrospective Chart Survey.
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of male patients were treated for bleeding episodes than female patients 
(53% compared with 36%; Table 3). These gender differences were more 
pronounced for type 1 and 2 patients compared with type 3 patients. 
Figure 1 shows the percentage of women and men who required 
treatment for bleeds or surgery.

Among the 93 patients who required desmopressin or VWF/FVIII 
concentrate for surgery, 62 (67%) were female and 31 (33%) were male, 
as would be expected from a patient sample in which approximately 
two-thirds were female. The frequency of obstetric and gynecologic 
procedures was 21% (13/62) of surgeries in type 1 cases, 11% (5/45) in 
type 2 cases, and 18% (6/33) in type 3 cases (Table 4).

Treatment patterns by age

Among the 95 patients requiring treatment of a bleeding episode(s) 
with desmopressin or VWF/FVIII concentrates, 42 (44%) were ≤ 20 
years of age and 53 (56%) were ≥ 21 years of age. Among the 93 patients 
who required such treatment for surgery, 11 (12%) were ≤ 20 years 
of age and 82 (88%) were ≥ 21 years of age. Treatment patterns were 
generally similar between the younger and older patient subgroups for 
both bleeding (Figure 2A) and surgical (Figure 2B) events.

Treatment patterns by vwd type

In patients with type 1 VWD, 41 bleeding events required treatment 
with desmopressin or VWF/FVIII concentrate (Table 3). A substantially 
higher proportion of bleeding events was treated with desmopressin 
(88%) than with VWF/FVIII concentrate (12%). A similar treatment 
pattern was observed for surgical events in patients with type 1 VWD 
(87% vs. 13%, respectively).

For type 2 VWD patients, a modest difference was observed for 
the treatment of bleeding events (44% treated with desmopressin, 56% 
treated with VWF/FVIII concentrates), while twice as many surgical 
events were treated with VWF/FVIII concentrates (67%) than with 
desmopressin (33%). In type 3 VWD patients,  VWF/FVIII concentrate 
was used to treat 95% of bleeding episodes and used in 97% of the 
surgical events.

Treatment patterns for htc and non-htc sites

Of the 148 bleeding events reported, 86 (58%) occurred in patients 
treated at HTCs and 62 (42%) in non-HTC patients (Table 3). The 
majority of bleeding events in patients with type 1 VWD were treated 
with desmopressin at both HTCs (92%; Figure 3A) and non-HTCs 
(81%; Figure 3A). In patients with type 2 VWD, whereas similar 
percentages of bleeding events were treated with desmopressin and 
VWF/FVIII concentrate at HTCs (48% vs. 52%, respectively; Figure 
3A), nearly twice as many bleeding events were treated with VWF/
FVIII concentrate than with desmopressin at non-HTCs (65% vs. 35%, 
respectively; Figure 3A). In patients with type 3 VWD, the vast majority 
of bleeding events were treated with VWF/FVIII concentrates at both 
HTCs (87%; Figure 3A) and non-HTCs (100%; Figure 3A).

Of the 140 surgical events reported, 54 (39%) were in patients 
treated at HTCs and 86 (61%) were in non-HTC patients (Table 3). 
Most surgical events in patients with type 1 VWD were treated with 
desmopressin at both HTCs (82%; Figure 3B) and non-HTCs (89%; 
Figure 3B). In patients with type 2 VWD, more surgical events were 
treated with VWF/FVIII concentrate than desmopressin at both HTCs 
(59% vs. 41%, respectively; Figure 3B) and non-HTCs (71% vs. 29%, 
respectively; Figure 3B); the difference in product choice was more 
pronounced at non-HTCs. In patients with type 3 VWD, the most 
surgical events were treated with VWF/FVIII concentrates at both 
HTCs (100%; Figure 3B) and non-HTCs (92%; Figure 3B).

 All VWD 
Patients
n=225

HTC Status VWD Type
HTC

n=130
Non-HTC

n=95
Type 1
n=94

Type 2
n=74

Type 3
n=57

Gender, n (%)
Female
Male

146 (65)
79 (35)

82 (63)
48 (37)

64 (67)
31 (33)

72 (77)†

22 (23)
41 (55)
33 (44)

33 (58)
24 (42)

Age, n (%)
  Mean, years 28 25 33 31‡ 27 26

≤20 years 67 (30) 52 (40) 15 (16) 25 (27) 26 (35) 16 (28)

21–30 years 66 (29) 39 (30) 27 (28) 23 (24) 20 (27) 23 (40)

31–40 years 53 (24) 22 (17) 31 (33) 26 (28) 17 (23) 10 (18)

≥41 years 39 (17) 17 (13) 22 (23) 20 (21) 11 (15) 8 (14)

Ethnicity, n (%)
  White
  Hispanic
  Black
  Other

145 (64)
43 (19)
27 (12)
4 (2)

72 (55)
27 (21)
22 (17)
3 (2)

73 (77)*
16 (17)
5 (5)
1 (1)

68 (72)§

16 (17)
8 (9)
2 (2)

42 (57)
17 (23)
11 (15)
4 (6)

35 (61)
10 (18)
8 (14)
4 (4)

VWD type, n (%)
 Type 1
 Type 2
 Type 3

94 (42)
74 (33)
57 (25)

45 (35)
47 (36)
38 (29)

49 (52)
27 (28)
19 (20)

-
-
-

-
-
-

-
-
-

HTC: Hemophilia Treatment Center; VWD: Von Willebrand Disease.
*P<0.05 vs. HTC, †P<0.05 vs. type 2 and type 3, ‡P<0.05 vs. type 3, §P<0.05 vs. 
type 2.

Table 2: Summary of Patient Demographics.
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Figure 1: Treatment Patterns by Gender within VWD Type: Percentage of 
Males and Females That Required Treatment for Bleeding or Surgery.
 VWD=von Willebrand disease.

Patients With
Bleeds, n (%) Bleeds, n Patients Having

Surgery, n (%) Surgeries, n

All VWD, n=225 95 (42) 148 93 (41) 140
Gender
Female, n=146 53 (36) 87 62 (42) 96
Male, n=79 42 (53) 61 31 (39) 44
HTC status
HTC, n=130 59 (45) 86 39 (30) 54
Non-HTC, n=95 36 (38) 62 54 (57) 86
VWD type
Type 1, n=94 29 (31) 41 44 (47) 62
Type 2, n=74 41 (55) 63 27 (36) 45
Type 3, n=57 25 (44) 44 22 (39) 33
Age
≤20 y, n=67 42 (63) 63 11 (16) 15
>20 y, n=158 53 (34) 85 82 (52) 125

Table 3: Bleeding and Surgical Events That Required Treatment with Desmopressin 
or VWF/FVIII Concentrates*
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Dosing patterns: desmopressin and vwf/fviii concentrate use 
for bleeding

As shown in Table 5, patients with type 1 VWD generally received 
desmopressin to treat their bleeding events. Patients with type 2 and 
type 3 VWD had more bleeding events that required VWF/FVIII 
concentrates compared with type 1 patients. In addition, while patients 
with type 2 and type 3 VWD appeared to receive similar mean dosage of 
VWF/FVIII concentrates, on average those with type 3 disease required 
more doses (6.3 doses) than those with type 2 VWD (4.4 doses).

Discussion
VWD is a bleeding disorder of variable severity for which guidelines 

for optimal diagnosis and treatment have recently been issued [4]. 
However, most of the recommendations are based on expert opinion 
and practice rather than on evidence from scientific studies; thus 
optimal treatment has yet to be fully demonstrated and implemented. 
To expand the knowledge of existing treatment and management 
patterns of VWD patients, we conducted an analysis of data from a 
retrospective patient chart study performed on a sample of patients 
with VWD receiving treatment at either HTCs or non-HTCs.

Analysis of the characteristics of the patients comprising our 
study population demonstrated that women constitute 65% of patients 
receiving care for VWD, and that this proportion is essentially the same 
in the HTC and non-HTC setting. Among patients followed with type 1 
VWD, more than 75% were female. In many studies, females with VWD 
are overrepresented, despite the autosomal dominant inheritance, 
probably because they are more likely to seek medical attention for 

menorrhagia or bleeding related to other reproductive issues. While 
females constitute the majority of VWD patients requiring treatment in 
this study, similar proportions of female (43%) and male patients (39%) 
required treatment for surgical procedures; and a larger proportion of 
male patients (53%) required treatment for bleeding events compared 
to female patients (36%). The higher proportion of males requiring 
treatment for bleeds suggests that male patients who present for 
treatment are more likely to be those with active bleeding problems and 
more severe forms of VWD (ie, types 2 and 3) than female patients.

Pediatric patients constituted a greater proportion of the total 
VWD patients treated at HTC (38%) than at non-HTC (14%) sites; 
overall 80% of the pediatric patients were treated at HTCs. Patients 
who are diagnosed at a younger age may be directed to seek treatment 
from HTCs, which offer comprehensive care and early intervention. 
Also, patients diagnosed earlier in life are likely to have a more severe 
phenotype, prompting referral to coagulation specialists.
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Figure 2: Treatment Patterns by Age within VWD Type. A) Bleeding Events 
(n=148), and B) Surgical Events (n=140) That Required Treatment with Either 
Desmopressin or VWF/FVIII Concentrates.
Desmopressin includes DDAVP and Stimate. VWF/FVIII concentrates include 
Humate-P®, Alphanate® SD/HT, and Koate®-DVI. Note: Numbers refer to 
bleeding/surgical events. FVIII=factor VIII; VWD=von Willebrand disease; 
VWF=von Willebrand factor.

Surgery Type
  (n=number of patients)

Type 1
n=44

Type 2
n=27

Type 3
n=22

Appendectomy 1 2 2
Arthroscopy 1 - 2
Benign prostatic hyperplasia - 1 -
Biopsy 5 2 -
Caesarean section* 3 1 1
Cervical cerclage* - - 1
Carpal tunnel surgery - 2 -
Cholecystectomy 4 4 -
Circumcision - 1 1
Coeliotomy 1 - -
Colectomy 1 - -
Colonoscopy 1 1 1
Cosmetic - 2 -
Dental 14 5 1
Dilatation and curettage* 3 2 -
Evacuation hemarthrosis - - 2
Gastrointestinal tract surgery - 1 1
Hammer toe revision - 1 -
Hemorrhoidectomy - 2 -
Endoscopy 1 - -
Exploratory laparotomy 1 - -
Ganglion cyst removal 1 - -
Gastric bypass 1 - -
Hernia repair 1 - -
Hysterectomy* 4 1 1
Inguinal lymphadenectomy 1 - -
Labor* 2 - -
Leiomyomectomy* - - 2
Nasal surgery 1 1 -
Orthopedic 5 7 7
Pannectomy 1 - 2
Post traumatic - 1 -
Rhinoplasty 1 2 3
Thoracentesis - - 1
Tonsillectomy/adenoidectomy 4 4 2
Trauma - - 2
Tubal ligation* 1 1 1
Not reported 3 1 -
Total no. of surgeries 62 45 33

VWD: Von Willebrand Disease.
 *Obstetrics or gynecology related.

Table 4: Summary of Surgeries by VWD Type.
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White patients comprised a larger percentage of type 1 patients 
than type 2 and type 3 patients, which may represent race-based 
physiologic differences. Previous investigators have shown that there 
are higher VWF:Ag levels in African American women compared with 
Caucasian women, even when blood type has been taken into account 
[6]. In one study of women with menorrhagia, the prevalence of  VWD 
was 15.5% in Caucasian women compared to 1.4% in African American 
women (P=0.0037) [7]. While genetic studies have demonstrated 
distinct differences in poymorphisms of the VWF gene in African 
Americans when compared to Caucasian populations [8], the full 
genetic contribution to the clinical phenotype of VWD in different 
racial groups has not yet been fully described.  

Interestingly, whites also comprised a greater proportion of patients 
treated in non-HTC sites compared to HTC sites which may represent 
disparity in access to care or patterns of health care insurance, for non-
white patients with milder forms of VWD.

As expected, VWF/FVIII concentrate use was least among patients 
with type 1 VWD, who generally have milder manifestations and higher 
baseline VWF:Ristocetin cofactor (RCo) levels, and greatest in those 
with type 3 disease. Desmopressin was used by a greater proportion of 
patients with type 1 VWD, for whom it is typically effective. Regardless 
of where patients were treated, at an HTC or non-HTC, approximately 
the same percentage received desmopressin or concentrate for types 
1 and 3, for either surgery or bleeding episodes. Type 1 patients were 
much more likely to receive desmopressin, and type 3 patients were 
much more likely to receive concentrate, regardless of where they 
were treated. This observation is reassuring, as it is consistent with 
the recommendations from the NHLBI guidelines. Treatment was 
more variable for type 2, with a trend for more concentrate use for 
both bleeding events and surgery at non-HTCs compared with HTCs. 
A somewhat unexpected and potentially concerning finding is that 
desmopressin was reportedly used occasionally to treat bleeding events 
and surgery in a few type 3 VWD patients, both at HTCs and non-
HTCs.

For bleeding events treated with VWF/VIII concentrate in types 
2 and 3 VWD patients, the median dose was 50 IU/kg , and patients 

received a median of 4 doses (type 2 patients) or 6 doses (type 3 
patients). These doses also appear to be consistent with treatment 
recommendations from the NHLBI guidelines.

Although 41% of all VWD patients required treatment during 
the 3-year study period for a surgical intervention, only 16% of 
pediatric patients underwent surgery compared with 52% of adult 
patients. Gynecologic procedures were the most common, followed 
by dental procedures, orthopedic surgeries, tonsillectomies, 
and cholecystectomies. Some of the major surgeries covered by 
desmopressin in type 1 and type 2 patients included cholecystectomies 
(2), hysterectomies (4), tonsillectomies (5), and a gastric bypass 
procedure (1).

Antifibrinolytic therapy with aminocaproic acid was used in 15% 
of patients treated at HTCs compared with 4% of patients treated at 
non-HTC sites for mucosal bleeding. This treatment choice probably 
represents greater familiarity with use of antifibrinolytics by physicians 
at HTCs.

No comparable study of treatment patterns has been reported 
for VWD patients. The findings of this retrospective study of a large 
population of VWD patients treated by HTC- and non–HTC-affiliated 
physicians are noteworthy in that they indicate that VWD patients 
in the US were receiving care that was generally aligned with NHLBI 
guidelines when they were published in 2008, regardless of treatment 
site or patient age. The notable exception is that an unexpectedly 
high number of surgical procedures were carried out at non-HTC 
sites where laboratory testing of FVIII and VWF:RCo levels may not 
be readily available. This practice may place patients at greater risk of 

Product No. of 
Bleeds

Dosage
Median (Range)

No. of Doses
Median (Range)

Type 1*
Intravenous desmopressin 29 0.3 (0.3–2.0) μg/kg 1 (1–9)
Intranasal desmopressin 4 300 (300–300) μg/kg 1 (1–3)
VWF/FVIII concentrates 4 40 (30–50) IU/kg 8 (8–8)
Type 2†

Intravenous desmopressin 21 0.3 (0.3–1) μg/kg 2.0 (1–6)
Intranasal desmopressin 4 150 (150–300) μg/kg 2.5 (2–3)
VWF/FVIII concentrates 28 50 (10–70) IU/kg 4.0 (1–15)
Type 3‡

Intravenous desmopressin 0 Not reported Not reported
Intranasal desmopressin 0 — —
VWF/FVIII concentrates 37 50 (10–70) IU/kg 6.0 (1–30)

FVIII: Factor VIII; VWF: Von Willebrand Factor.
Note: VWF/FVIII concentrates include Humate-P®, Alphanate® SD/HT, and Koate®-
DVI.
*Dosing data not reported/available for 3 events treated with DDAVP and 1 event 
treated with VWF/FVIII concentrates; †Dosing data not reported/available for 3 
events treated with DDAVP and 7 events treated with VWF/FVIII concentrates; ‡ 
Dosing data not reported/available for 2 events treated with DDAVP and 5 events 
treated with VWF/FVIII concentrates.
Table 5: Summary of Desmopressin and VWF/FVIII Concentrate Dosing to Treat 
Bleeding Events by VWD Type
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Figure 3: HTC vs NON-HTC Treatment Patterns within VWD Type. A) Bleeding 
Events (HTCs n=86, non-HTCs n=62), and B) Surgery Events (HTCs n=54, 
non-HTCs n=86) Requiring Desmopressin or VWF/FVIII Concentrate. 
Desmopressin includes DDAVP and Stimate. VWF/FVIII concentrates 
include Humate-P®, Alphanate® SD/HT, and Koate®-DVI. FVIII=factor VIII; 
HTC=hemophilia treatment center; VWD=von Willebrand disease; VWF=von 
Willebrand factor.
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inadequate treatment and bleeding, or place them at increased risk of 
the complications of overtreatment. Since data were not available on 
clinical outcomes, it is not known whether lack of ancillary support 
services at non-HTC sites significantly impacted the care of these 
patients.

The limitations of this study are mostly related to the retrospective 
nature of this analysis. Although selection bias by the reporting 
physician was possible, the method of patient selection was pre-
determined by the study design (month of birth and month of office 
visit) and was implemented to minimize selection bias. In addition, the 
analysis is limited in that it was based on review of patients’ medical 
charts and documentation of VWD treatment in the medical record; 
bleeding episodes treated by patients on home-based treatment 
regimens would not always be documented in the physician’s record. 
For this reason, the study may underestimate the number of bleeding 
episodes that were actually treated over the course of the study, and 
likely explains why the majority of bleeds were treated with intravenous 
desmopressin and not the intranasal form that is generally used as 
home-based therapy. Nevertheless, these data provide an interesting 
overview of the demographics of the VWD patient population seeking 
care within the United States, and the management strategies employed 
to treat bleeding in these patients.

Several findings that merit attention include the racial differences 
noted among the patient population diagnosed with type 1 VWD, which 
await further clinical and genetic studies [8,9]. The racial differences 
noted in the source of care for VWD patients point to disparities that 
also may require further investigation. Finally, the high proportion of 
VWD patients of all types having surgery at non-HTC sites, which may 
lack full laboratory and support services for recommended monitoring 
of replacement factor levels, is a cause for concern although clinical 
outcome studies will be needed to better understand the impact of this 
practice.

Acknowledgments

C.L. and D.N. analyzed and interpreted the data, provided comprehensive
revisions to the manuscript, and gave final approval for submission of the manuscript. 
The authors acknowledge CSL Behring, King of Prussia, PA for providing funding 
for this study, and Market Certitude for survey and statistical analysis and support.  
The authors also wish to thank Erin P. Scott, Ph.D, and Michelle Perate, MS, for 
writing support and editorial assistance, which was supported by CSL Behring.

References

1. Nichols WL, Hultin MB, James AH, Manco-Johnson MJ, Montgomery RR,
et al. (2008) von Willebrand disease (VWD): evidence-based diagnosis and
management guidelines, the National Heart, Lung, and Blood Institute (NHLBI) 
Expert Panel report (USA). Haemophilia 14: 171-232.

2. Auerswald G, Kreuz W (2008) Haemate P/Humate-P for the treatment of von
Willebrand disease: considerations for use and clinical experience. Haemophilia 
14 Suppl 5: 39-46.

3. Berntorp E (2008) Prophylaxis in von Willebrand disease. Haemophilia 14
Suppl 5: 47-53.

4. US Department of Health and Human Services. National Heart Lung and
Blood Institute. The diagnosis, evaluation, and management of von Willebrand 
disease: NIH Publication No.08-5832.; December 2007. 

5. Soucie JM, Nuss R, Evatt B, Abdelhak A, Cowan L, et al. (2000) Mortality among 
males with hemophilia: relations with source of medical care. The Hemophilia
Surveillance System Project Investigators. Blood 96: 437-442.

6. Miller CH, Haff E, Platt SJ, Rawlins P, Drews CD, et al. (2003) Measurement
of von Willebrand factor activity: relative effects of ABO blood type and race. J
Thromb Haemost 1: 2191-2197.

7. Miller CH, Dilley A, Richardson L, Hooper WC, Evatt BL (2001) Population
differences in von Willebrand factor levels affect the diagnosis of von Willebrand 
disease in African-American women. Am J Hematol 67: 125-129.

8. Bellissimo DB, Christopherson PA, Flood VH, Gill JC, Friedman KD, et al. (2012) 
VWF mutations and new sequence variations identified in healthy controls are 
more frequent in the African-American population. Blood 119: 2135-2140. 

9. Flood VH, Gill JC, Morateck PA, Christopherson PA, Friedman KD, et al. (2010) 
Common VWF exon 28 polymorphisms in African Americans affecting the VWF 
activity assay by ristocetin cofactor. Blood 116: 280-286.

Citation: Leissinger CA, Nugent D (2013) Treatment and Management 
Patterns of Patients with Von Willebrand Disease in the United States. J Blood 
Disorders Transf  4:152. doi:10.4172/2155-9864.1000152

http://www.ncbi.nlm.nih.gov/pubmed/18315614
http://www.ncbi.nlm.nih.gov/pubmed/18315614
http://www.ncbi.nlm.nih.gov/pubmed/18315614
http://www.ncbi.nlm.nih.gov/pubmed/18315614
http://www.ncbi.nlm.nih.gov/pubmed/18786009
http://www.ncbi.nlm.nih.gov/pubmed/18786009
http://www.ncbi.nlm.nih.gov/pubmed/18786009
http://www.ncbi.nlm.nih.gov/pubmed/18786010
http://www.ncbi.nlm.nih.gov/pubmed/18786010
http://www.nhlbi.nih.gov/guidelines/vwd/vwd.pdf
http://www.nhlbi.nih.gov/guidelines/vwd/vwd.pdf
http://www.nhlbi.nih.gov/guidelines/vwd/vwd.pdf
http://www.ncbi.nlm.nih.gov/pubmed/10887103
http://www.ncbi.nlm.nih.gov/pubmed/10887103
http://www.ncbi.nlm.nih.gov/pubmed/10887103
http://www.ncbi.nlm.nih.gov/pubmed/14521604
http://www.ncbi.nlm.nih.gov/pubmed/14521604
http://www.ncbi.nlm.nih.gov/pubmed/14521604
http://www.ncbi.nlm.nih.gov/pubmed/11343385
http://www.ncbi.nlm.nih.gov/pubmed/11343385
http://www.ncbi.nlm.nih.gov/pubmed/11343385
http://www.ncbi.nlm.nih.gov/pubmed/22197721
http://www.ncbi.nlm.nih.gov/pubmed/22197721
http://www.ncbi.nlm.nih.gov/pubmed/22197721
http://www.ncbi.nlm.nih.gov/pubmed/20231421
http://www.ncbi.nlm.nih.gov/pubmed/20231421
http://www.ncbi.nlm.nih.gov/pubmed/20231421

	Title
	Corresponding author
	Abstract
	Keywords
	Abbreviations
	Introduction
	Methods
	Study design and patient charts
	Data collection forms
	Data analysis

	Results
	Patient characteristics
	Treatment patterns: desmopressin and vwf/fviii concentrateuse for bleeding and surgical events
	Treatment patterns by gender
	Dosing patterns: desmopressin and vwf/fviii concentrate usefor bleeding

	Discussion
	Acknowledgments
	Table 1
	Table 2
	Table 3
	Table 4
	Table 5
	Figure 1
	Figure 2
	Figure 3
	References



