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Objective: Plasma-derived von Willebrand factor/factor VIII (pdVWF/FVIII; VONCENTO®, 
CSL Behring) is a high-concentration, low-volume, high-purity concentrate, which contains 
a high level of high-molecular-weight multimers and a VWF/FVIII ratio of ~2.4:1. The SWIFT 
(“Studies with von Willebrand factor/Factor VIII”) program is evaluating pdVWF/FVIII in 
patients with von Willebrand disease (VWD). The long-term efficacy and safety profile of 
pdVWF/FVIII was investigated in this multicenter, open-label, extension study.
Methods: Pediatric, adolescent, and adult patients with VWD who required treatment of non- 
surgical bleeds (NSBs), treatment during surgical events or who were receiving prophylaxis and 
who had completed one of two previous clinical trials of pdVWF/FVIII were included. Efficacy 
and safety analyses were performed for on-demand (n=10), prophylaxis (n=8), or on-demand and 
prophylaxis (n=2) treatment in patients pre-treated with pdVWF/FVIII for ≥12 months.
Results: Seven patients experienced a total of 402 NSBs in the on-demand arm, of which 77 
required treatment and nine NSB events in three patients were considered major. Nine 
patients reported 118 NSBs in the prophylaxis arm, with 96 events requiring treatment and 
seven patients experiencing 12 major NSB events. Excellent or good hemostatic efficacy was 
reported by the investigator for 98.7% (on-demand) and 97.9% (prophylaxis) of NSB events 
treated with pdVWF/FVIII, without relevant differences between subgroups by age. pdVWF/ 
FVIII was well tolerated, and the adverse events seen were mild-moderate and consistent 
with the safety profile for this product seen in other studies. There were no cases of 
anaphylactic reactions and angioedema, development of VWF/FVIII inhibitors, thromboem-
bolic events, or viral infections.
Conclusion: This contemporary comprehensive development program evaluating pdVWF/ 
FVIII across all ages demonstrates long-term safety and efficacy for treatment and prevention 
of bleeds in patients with severe VWD, supporting the benefit–risk profile of pdVWF/FVIII.
Keywords: von Willebrand disease, hemostatic efficacy, safety, prophylaxis, on-demand, 
surgery

Plain Language Summary
Von Willebrand disease (VWD) is an inherited bleeding disorder where the main symptoms 
are mucosal bleeding and heavy menstrual bleeding. Many patients with VWD are success-
fully managed with the synthetic peptide desmopressin acetate (1-deamino-8-D-arginine 

Correspondence: Toshko Lissitchkov  
Specialized Hospital for Active Treatment 
(SHAT) “JOAN PAVEL”, 67A Stoletov 
Blvd, Sofia 1233, Bulgaria  
Tel +35 989 436 9096  
Email t_lissitchkov@yahoo.com

submit your manuscript | www.dovepress.com Journal of Blood Medicine 2020:11 345–356                                                                   345

http://doi.org/10.2147/JBM.S268907 

DovePress © 2020 Lissitchkov et al. This work is published and licensed by Dove Medical Press Limited. The full terms of this license are available at https://www.dovepress.com/ 
terms.php and incorporate the Creative Commons Attribution – Non Commercial (unported, v3.0) License (http://creativecommons.org/licenses/by-nc/3.0/). By accessing 

the work you hereby accept the Terms. Non-commercial uses of the work are permitted without any further permission from Dove Medical Press Limited, provided the work is properly attributed. 
For permission for commercial use of this work, please see paragraphs 4.2 and 5 of our Terms (https://www.dovepress.com/terms.php).

Journal of Blood Medicine                                                                    Dovepress
open access to scientific and medical research

Open Access Full Text Article

Jo
ur

na
l o

f B
lo

od
 M

ed
ic

in
e 

do
w

nl
oa

de
d 

fr
om

 h
ttp

s:
//w

w
w

.d
ov

ep
re

ss
.c

om
/

F
or

 p
er

so
na

l u
se

 o
nl

y.

http://orcid.org/0000-0003-3859-7757
http://orcid.org/0000-0002-8366-5926
http://orcid.org/0000-0002-1674-1423
mailto:t_lissitchkov@yahoo.com
http://www.dovepress.com
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress
http://www.dovepress.com/permissions.php
http://www.dovepress.com


vasopressin, DDAVP). For those patients where DDAVP is not 
effective or is contraindicated, von Willebrand factor/factor VIII 
(VWF/FVIII) concentrates derived from human plasma are the 
treatment of choice. We describe here an extension study, where 
patients who had participated in previous clinical trials for 
a plasma-derived (pd)VWF/FVIII for ≥12 months could continue 
with their treatment regimen. This allowed for evaluation of the 
long-term hemostatic efficacy and safety of pdVWF/FVIII in 
adult, adolescent and pediatric patients who were receiving on- 
demand or prophylactic treatment. Excellent or good hemostatic 
efficacy was reported for 98.7% and 97.9% of bleeding events in 
the on-demand and prophylaxis groups, respectively. No signifi-
cant difference in efficacy was seen between different age 
groups. No adverse events of specific interest to this type of 
treatment (eg, allergic reaction, product inhibitors, infection, or 
thromboembolic events), and the adverse events observed were 
consistent with other treatment products of this type. These 
results indicate that over long-term exposure the efficacy and 
safety of pdVWF/FVIII were maintained, with similar efficacy 
and safety to that observed in the previous studies, even in 
patients with most severe VWD.

Introduction
Von Willebrand disease (VWD) is an autosomal dominant or 
recessive inherited bleeding disorder resulting from an 
abnormality, either quantitative or qualitative, of von 
Willebrand factor (VWF).1–4 The disease is usually classified 
into three types (types 1–3) on the basis of clinical and 
laboratory phenotypes. Type 1, accounting for the large 
majority of cases (70% to 80%), involves partial quantitative 
defects, while type 3 is characterized by a virtual absence of 
VWF in plasma.5,6 Type 2 variants consist of qualitative 
defects and can be sub-classified into 2A (lack of high- and 
intermediate-molecular-weight multimers/decreased binding 
to platelets), 2B (lack of high-molecular-weight multimers/ 
increased affinity for platelets), 2M (normal multimer dis-
tribution/decreased affinity for platelets), and 2N (normal 
multimer distribution/decreased affinity for coagulation fac-
tor VIII [FVIII]).3

Patients with VWD experience excessive and frequent 
mucocutaneous bleeding episodes (epistaxis, menorrhagia 
and gastrointestinal bleeds); in severe cases, particularly in 
type 3 VWD, spontaneous bleeds into joints, soft tissues 
and other sites may occur.1

The aim of VWD therapy is to treat and prevent bleed-
ing episodes, depending on the particular clinical situation. 
The treatment of choice for most patients with mild symp-
toms is administration of the synthetic peptide desmopres-
sin acetate (1-deamino-8-D-arginine vasopressin, DDAVP), 

which induces the release of VWF from its endogenous 
stores.1 However, for those with more severe disease or in 
whom DDAVP is contraindicated, the treatment of choice is 
VWF/FVIII concentrates derived from human plasma.7 

VWD patients who do not respond to DDAVP, and for 
many patients with type 2 VWD where DDAVP is not 
sufficiently effective or contraindicated, and for all type 3 
VWD patients, the treatment of choice is VWF/FVIII con-
centrates derived from human plasma.7

Plasma-derived VWF/FVIII concentrate (pdVWF/FVIII; 
VONCENTO®, CSL Behring, Germany) is a high- 
concentration, low-volume, high-purity concentrate, which 
contains a large proportion of high-molecular-weight multi-
mers and a VWF/FVIII ratio of ~2.4:1.8 pdVWF/FVIII is 
licensed by the European Medicines Agency (EMA) for the 
prevention and treatment of hemorrhage or surgical bleeding 
in adult, adolescent and pediatric patients with VWD.9

The SWIFT (“Studies with von Willebrand factor/ 
Factor VIII”) program evaluated the hemostatic efficacy 
and safety of pdVWF/FVIII in pediatric (0 to <12 years of 
age; SWIFTLY-VWD study), or adolescent and adult (≥12 
years of age; SWIFT-VWD) patients with VWD type 1, 
2A, or 3 in whom treatment with a VWF product was 
required for prophylactic therapy, hemostatic control dur-
ing surgery, or control of a non-surgical, spontaneous, or 
traumatic bleeding event.8,10 Following the completion of 
these studies, patients who had participated in either 
SWIFTLY-VWD or SWIFT-VWD were able to transition 
to an extension study (SWIFT-VWDext). The aim of this 
study was to build on the results of the previous studies to 
assess the long-term efficacy and safety of pdVWF/FVIII 
in pediatric, adolescent, and adult patients with VWD and 
to assist the clinical understanding regarding the use of on- 
demand treatment versus set prophylaxis treatment with 
a VWF product.

Materials and Methods
Study Design
The interventional, open-label extension study, SWIFT- 
VWDext (NCT01224808), was conducted in six centers in 
Bulgaria, Germany, Russia, Ukraine [one center each], and 
Poland [two centers] between October 2010 and March 2014. 
Pediatric (<12 years), adolescent (12 to <18 years), and adult 
(≥18 years) patients that participated in and completed either 
the SWIFTLY-VWD study (NCT01213446) or the SWIFT- 
VWD study (NCT00941616) were included.11 On entry to 
this extension study, patients continued with the treatment 
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regimen (on-demand or prophylaxis) they were on when 
completing the SWIFTLY-VWD or SWIFT-VWD studies. 
pdVWF/FVIII (containing either 1200 or 2400 IU VWF: 
RCo and 500 or 1000 IU FVIII:C per vial, respectively) 
was used in this study. One patient in the on-demand arm 
did not experience any bleeding events during the study and 
was therefore excluded from all analyses. The patient dis-
position of the extension study is shown in Figure 1.

This study was carried out in accordance with the 
International Conference on Harmonization Good Clinical 
Practice guidelines, the Declaration of Helsinki and standard 
operating procedures for clinical research and development at 
CSL Behring and was compliant with the respective 
Committee for Medicinal Products for Human Use (CHMP) 
Guidelines.12 Ethics approval, individual informed consent 
(either from the patient, or from their legal guardian if the 
patient was under the relevant age of consent [12 or 18 years] 
as applicable in participating countries), and approval by 
independent ethics committees/investigational review boards 
of the participating centers (Ethics Committee for Multicenter 
Trials, Bulgaria; Ethics Committee of the State of Bremen, 
Germany; Bioethics Committee, Wroclaw, Poland; Ethics 
Committee at State Budget Educational Institution of Higher 
Professional Education, Barnaul, Russia; Ministry of Health of 
Ukraine, Ukraine) were obtained prior to enrollment.

Dose and Dose Regimen
The general dosing recommendation for the treatment or 
prevention of spontaneous or trauma-induced hemorrhage is 
25–50 IU VWF:RCo/kg b.w. and 60–80 IU VWF:RCo/kg b. 
w. for surgeries. The dosage and treatment rationale was based 
on the guidelines from the European Medicines Agency,13 as 
well as the data collected from previous clinical studies of 
efficacy, which were conducted with pdVWF/FVIII in VWD 
patients (Table 1). Each patient’s treatment regimen and indi-
vidual dose were determined by the investigator, based on the 
reason for use (ie, as prophylaxis, to treat a major bleeding, 
provide prophylaxis for surgery, etc.) and severity of VWD.

Efficacy Assessments
The clinical efficacy parameters assessed in the study were 
pdVWF/FVIII usage, hemostasis assessment (overall every 
3 months by the investigator and for each non-surgical 
bleeding [NSB] event and surgical event by the investigator 
and patient), blood product transfusion requirements, and 
surgeon’s assessment of blood loss during a surgical proce-
dure (“less”, “equivalent” or “more” compared to the 
expected blood loss from a patient without a bleeding dis-
order undergoing the same procedure). The severity of NSB 
events was assessed by the investigator as “major” or 
“minor”. “Major” NSB events included any bleeding into 

Figure 1 Patient disposition. 
Notes: aIncludes 3 pediatric patients <12 years of age; bIncludes 1 adolescent (12 to <18 years of age) 
Abbreviation: N, number of patients.
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a joint or muscle, or a mucosal bleeding of the gastro- 
intestinal tract (excluding nasal or oral bleeding). All other 
NSB events were classified as “minor” unless the investiga-
tor assessment noted otherwise.

Clinical assessments of hemostatic efficacy were based 
on a four-point efficacy grading scale: “excellent” if 
hemostasis was achieved/cessation of bleeding occurred; 
“good” if slight oozing or partial but adequate control of 
bleeding occurred and no additional product was required 
for unplanned treatment; “moderate” if moderate bleeding 
or moderate control of bleeding occurred and additional 
product was required for unplanned treatment; “none” in 
cases of severe uncontrolled bleeding.

For prophylactic treatment, the patient was to perform 
a daily assessment of each NSB event as well as an overall 

monthly assessment. Additionally, an overall hemostatic 
efficacy assessment was performed by the investigator, 
based on the previous 3 months of pdVWF/FVIII usage, 
the number of NSB events that occurred during that 
3-month period, and additional treatment requirements.

Safety
All patients who received at least one dose of pdVWF/ 
FVIII were included in the safety analysis. Safety assess-
ments included the reporting of serious adverse events 
(SAEs), the presence of VWF and/or FVIII inhibitors, 
laboratory parameters, such as biochemistry, hematology, 
and urinalysis, and a physical examination and vital signs 
assessment. All medications taken 30 days prior to screen-
ing and during the entire study duration were recorded.

VWD phenotype, presence of FVIII and VWF inhibi-
tors, and the investigation of seroconversion for virus mar-
kers (indicative of hepatitis A virus [HAV], hepatitis B virus 
[HBV], hepatitis C virus [HCV] and human immunodefi-
ciency virus [HIV] infection) were assessed/conducted in 
a central laboratory (Medilys Laborgesellschaft – Asklepios 
Institut, Hamburg, Germany). Presence of FVIII inhibitors 
was analyzed using the Bethesda method (Nijmegen mod-
ification). The presence of VWF inhibitors was analyzed 
using a Bethesda method-based assay with VWF:RCo 
activity; in addition, VWF:Ag and VWF:CB were deter-
mined for each inhibitor test. HAV- and HBV-negative 
patients were vaccinated prior to the first dose of pdVWF/ 
FVIII. Virology reference samples were collected at Day 1 
and at the final visit, but were not analyzed since analysis 
was not deemed necessary for this study.

Statistical Procedures
Continuous variables are summarized using descriptive 
statistics: mean and standard deviation (SD), and/or med-
ian and range. Numbers and percentages are presented in 
frequency tables for categorical variables. Missing data 
have not been replaced (ie, summaries are based on the 
observed data). No formal statistical tests were performed.

Results
Patients
A total of 20 patients were enrolled in the study. This 
included 18% of patients who completed the SWIFTLY- 
VWD study (three children aged <12 years), and 77% of 
patients who completed the SWIFT-VWD study (two ado-
lescents [12 to <18 years] and 15 adults [≥18 years]). Of 

Table 1 Guidelines for Dosage During the Efficacy Component 
of the Study

Indication Dose 
(IU/kg 
b.w.) 
VWF: 
RCo

Dose 
Frequency

Target FVIII:C/ 
VWF:RCo (%)

NSB events 25–50 Initial VWF:RCo peak level 

>50%, FVIII:C >30%

25 Subsequent 
(every 12–24 h)

VWF:RCo/FVIII:C 
trough levels of >30% 

until bleeding stops 

(usually 2–4 days)

Prophylaxis 25–40 1–3 times 

weekly

Trough >1%

Prophylaxis 

for 
menorrhagia

25–50 On Day 1, Days 

1 and 2, or Days 
1, 2 and 3 per 

cycle

VWF:RCo/FVIII:C 

peak levels >30%

Minor 

surgery

60 Daily VWF:RCo/FVIII:C 

trough levels of >30% 

until healing is 
complete (usually 

2–4 days)

Major 

surgery

60–80 Initial VWF:RCo peak level 

>100%, FVIII:C >60%

30–60 Subsequent 

(every 12–24 h)

VWF:RCo/FVIII:C 

trough levels of >50% 
until healing is 

complete (usually 

5–10 days)

Abbreviations: b.w., body weight; FVIII:C, factor VIII:coagulant activity; IU, international 
unit; NSB, non-surgical bleeding; VWF:RCo, von Willebrand factor:ristocetin cofactor.
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these patients, ten participated in the prophylaxis arm 
(including three children), eight in the on-demand arm 
(including one adolescent), and two in the prophylaxis and 
on-demand arm (including one adolescent). The two patients 
in the prophylaxis and on-demand arm, who had received on- 
demand treatment throughout the SWIFT-VWD study, 
started on prophylaxis treatment in this extension study, but 
were switched back to on-demand treatment at the discretion 
of the investigator following non-compliance with the pro-
phylaxis regimen (one patient was switched at month 3 and 
the other patient at month 6). Patient characteristics are listed 
in Table 2. Overall, 18 patients (90%) completed the exten-
sion study. One patient in the on-demand arm died due to 
stomach ulcer in combination with pneumonia after partici-
pating for 754 days; data from this patient prior to death are 
included in the analysis. Additionally, one patient in the 
prophylaxis arm was withdrawn after 633 days because of 
a surgery at an external hospital that could not fulfil the 
sponsor’s requirements. The duration of study participation 
in these patients ranged from 7 to 34 months.

Hemostatic Efficacy
On-Demand Arm
Seven patients (including one adolescent) who were trea-
ted on-demand experienced a total of 402 NSB events, 
resulting in a median (Q1; Q3) number of NSB events per 
patient of 35.0 (1–150). Of the total 402 NSB events, 325 
did not require any pdVWF/FVIII administration. Three 
patients experienced a total of nine major NSB events, 
including one major mucosal and six joint events. The 
seven patients in the on-demand arm experienced a mean 
of 22.34 (SD 24.28) and a median 12.71 (range 0.96–-
57.25) NSB events per year. Overall, 70 out of the 77 
medicated NSB events were treated at home (90.1%) 
while seven NSB (9.1%) were treated in the hospital. 
Hemostatic efficacy was assessed by the investigator as 
excellent or good for 98.7% NSB events treated with 
pdVWF/FVIII, and as moderate for the one remaining 
event (Table 3). Additionally, the hemostatic efficacy was 
assessed by the patient/legal guardian as excellent for 
34.6% of the 107 assessed bleeding days, as good for 

Table 2 Baseline Characteristics

Variables Prophylaxis N=10 On-Demanda N=7 Prophylaxis and On-Demand N=2 Overall N=19

Age, n (%)
6 to <12 years 3 (30.0) 0 0 3 (15.8)
12 to <18 years 0 1 (14.3) 1 (50.0) 2 (10.5)

≥18 years 7 (70.0) 6 (85.7) 1 (50.0) 14 (73.7)

Sex, n (%)
Male 8 (80.0) 2 (28.6) 2 (100.0) 12 (63.2)

Female 2 (20.0) 5 (71.4) 0 7 (36.8)

Ethnic origin, n (%)
Caucasian 10 (100.0) 7 (100.0) 2 (100.0) 19 (100.0)

Age [years]b

Mean (SD) 35.8 (23.0) 29.7 (12.2) 28.0 (17.0) 32.7 (18.5)
Median (range) 37.0 (6–70) 27.0 (17–51) 28.0 (16–40) 30.0 (6–70)

Weight [kg]b

Mean (SD) 63.0 (27.7) 67.7 (14.0) 86.5 (19.1) 67.2 (22.8)

Median (range) 73.7 (20.0–97.8) 60.0 (55.0–86.0) 86.5 (73.0–100.0) 73.0 (20.0–100.0)

BMI [kg/m2]
Mean (SD) 23.2 (5.8) 24.1 (4.4) 27.4 (3.9) 24.0 (5.1)
Median (range) 25.5 (13.2–30.2) 22.8 (20.0–32.0) 27.4 (24.7–30.2) 24.7 (13.2–32.0)

VWD type, n (%)
Type 1 1 (10.0) 1 (14.3) 0 2 (10.5)

Type 2A 2 (20.0) 0 2 (100.0) 4 (21.1)

Type 3 7 (70.0) 6 (85.7) 0 13 (68.4)

Notes: aOne patient in the on-demand arm did not experience any bleeding events during the study and was therefore excluded from all analyses; bAt Day 1 of the 
extension study. 
Abbreviations: BMI, body mass index; n, number of patients with characteristic; N, total number of patients; SD, standard deviation; VWD, von Willebrand disease.
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21.5%, and as moderate for 43.9% (those bleeding days 
with moderate efficacy were all associated with menstrual 
bleedings, predominantly in one patient).

The majority of bleeding events either required no 
pdVWF/FVIII treatment (80.8%) or only one (10.7%) or 
two (6.7%) infusions of pdVWF/FVIII. The remaining 
seven NSB events (1.7%) required a median of three 
infusions (range: 3–8).

Patients in the on-demand arm had a median pdVWF/ 
FVIII dose of 54.6 IU VWF:RCo/kg b.w. per infusion 
(range: 40.0–86.0 IU VWF:RCo/kg b.w.).

The hemostatic efficacy for the one adolescent patient 
(excellent 64.0%; good 36.0%) in the on-demand arm was 
similar to that seen in the total on-demand arm (excellent 
45.5%; good 53.2%). No children were included in the on- 
demand arm.

Prophylaxis Arm
Nine (90.0%) patients in the prophylaxis arm reported 
a total of 118 NSB events, 96 of which required treatment. 
The median (Q1; Q3) number of NSB events per patient 
was 8.0 (1–19). Seven patients experienced a total of 12 

Table 3 Investigator’s Assessment of Hemostatic Efficacy per Treated Non-Surgical Bleeding Event

Bleeding Type Number of NSB Events Hemostatic Efficacy per Treated NSB Event; n (%) of NSB 
Events

Excellent Good Moderate

On-demand group (N=7)
All bleedings 77 35 (45.5) 41 (53.2) 1 (1.3)

Spontaneous 73 33 (45.2) 39 (53.4) 1 (1.4)

Trauma 1 1 (100) – –
Post-surgery 3 1 (33.3) 2 (66.7) –

Major 9 6 (66.7) 3 (33.3) –

Minor 68 29 (42.6) 38 (55.9) 1 (1.5)
Joint 6 5 (83.3) 1 (16.7) –

Mucosal 69 29 (42.0) 39 (56.5) 1 (1.4)

Muscle 2 1 (50.0) 1 (50.0) –
Other 0 – – –

Prophylaxis group (N=10)
All bleedings 96 70 (72.9) 24 (25.0) 2 (2.1)

Spontaneous 76 56 (73.7) 18 (23.7) 2 (2.6)

Trauma 19 13 (68.4) 6 (31.6) –
Post-surgery 1 1 (100) – –

Major 12 5 (41.7) 7 (58.3) –

Minor 84 65 (77.4) 17 (20.2) 2 (2.4)
Joint 4 2 (50.0) 2 (50.0) –

Mucosal 84 64 (76.2) 18 (21.5) 2 (2.4)

Muscle 3 – 3 (100) –
Other 5 4 (80.0) 1 (20.0) –

Prophylaxis and on-demand group (n=2)
All bleedings 97 62 (63.9) 35 (36.1) –

Spontaneous 93 61 (65.6) 32 (34.4) –
Trauma 4 1 (25.0) 3 (75.0) –

Post-surgery 0 – – –

Major 6 2 (33.3) 4 (66.7) –
Minor 91 60 (65.9) 31 (34.1) –

Joint 3 1 (33.3) 2 (66.7) –

Mucosal 91 60 (65.9) 31 (34.1) –
Muscle 3 1 (33.3) 2 (66.7) –

Other 0 – – –

Note: Bleedings with missing investigator’s assessment for efficacy and those for which no treatment was needed are not included. 
Abbreviations: n, number of bleeding events; N, total number of patients; NSB, non-surgical bleeding.
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major NSB events, including five major mucosal and four 
joint events. The ten patients in the prophylaxis arm 
experienced a mean of 8.36 (SD 9.62) and a median of 
4.37 (range 0–25.97) NSB events per year. One adult 
patient had no bleeding events in the prophylaxis regimen.

Over a 12-month on-demand treatment period in the 
SWIFT-VWD lead-in study, the seven adult patients in the 
prophylaxis arm reported 284 NSB events (median 31, 
range 18–82) including 116 (41%) major bleeds, 278 
(98%) of which required treatment. Thus, these patients 
experienced a major decrease in bleeding frequency after 
switching to prophylactic treatment. Additionally, the 
number of joint bleeds was reduced from 99 in the on- 
demand phase to one while participating in the prophylaxis 
arm of this extension study.

Patients in the prophylaxis arm received a median num-
ber of 109 infusions (range: 19–406) at a median pdVWF/ 
FVIII dose of 42.8 IU VWF:RCo/kg b.w. (range: 28.5–85.8 
IU VWF:RCo/kg b.w.) for prophylaxis. Prophylaxis regi-
mens were as follows: four patients were dosed once- 
weekly, three patients were dosed 2–3 times per week, 
two patients were dosed 3 times per week, and one patient 
was dosed 1–2 times per month (ie, every menstrual cycle). 
The majority of NSB events either required no additional 
pdVWF/FVIII treatment (18.6% of events) or only one 
(71.2%) or two (6.8%) infusions of pdVWF/FVIII with 
a median dose of 60.0 IU VWF:RCo/kg b.w. (range: 
37.1–79.8 IU/kg b.w.) to treat the event. The remaining 
four NSB events (3.4%) required a median of 3.5 infusions 
(range: 3–5). Hemostatic efficacy was assessed by the 
investigator as excellent or good for 97.9% of NSB events 
treated with pdVWF/FVIII (Table 3). The patient’s/legal 
guardian’s assessment of hemostatic efficacy of the 
assessed 111 bleeding days (excellent [72.1%], good 
[23.4%], moderate [3.6%] and none [0.95%]) was generally 
in line with the investigator’s assessment (the one 
bleeding day with efficacy rated as “none” was associated 
with the first day of a nasal bleeding).

The three children had a higher NSB frequency than 
the seven adults in the prophylaxis arm: 58 of the 96 
treated NSB events occurred in these children. The hemo-
static efficacy for the three children assessed by the inves-
tigator (excellent [91.4%] or good [8.6%]) was similar to 
that for the adults (excellent [72.9%] or good [25.0%]) 
participating in the prophylaxis arm. For each 3-month 
interval, the prophylactic hemostatic efficacy was assessed 
retrospectively by the investigator as either excellent or 
good (Table 4).

Prophylaxis and On-Demand Arm
Two patients (one adult and one adolescent) started with 
prophylaxis treatment but were switched to on-demand 
treatment after 3 and 6 months, respectively. These two 
patients reported 50 and 48 NSB events, respectively; all 
events occurred after the patients had been switched to on- 
demand treatment. Six major NSB events (three joint and 
three muscle events) were reported for the two patients.

Hemostatic efficacy was assessed by the investigator as 
excellent or good for all NSB events treated with pdVWF/ 
FVIII (Table 3). Additionally, the hemostatic efficacy was 
assessed by the patients as excellent for 62.9% of the 97 
assessed bleeding days and as good for the remaining 
37.1% of bleeding days; all treated NSB events resolved 
within one day.

Both patients in the prophylaxis and on-demand arm 
received 15 infusions each as prophylaxis treatment, with 
average doses per prophylactic infusion of 22.0 and 30.1 
IU VWF:RCo/kg b.w., respectively. The remaining num-
ber of infusions, 47 and 50, respectively, were adminis-
tered to treat NSB events on-demand, using average doses 
of 24.5 and 32.5 IU VWF:RCo/kg b.w., respectively. None 
of the NSB events required more than one infusion of 
pdVWD/FVIII.

The hemostatic efficacy for the one adolescent patient 
in this arm was similar to that of the adult patients in the 
same arm and to the total on-demand arm.

Surgical Events
During the study, seven patients, including two children, 
underwent a total of 13 surgeries, four patients in the 
prophylaxis arm with one minor surgery each (two tooth 

Table 4 Investigator’s Assessment of Hemostatic Efficacy in the 
Prophylaxis Arm

Hemostatic Efficacy per Patient; n (%) of Patients

Visit N Excellent Good Moderate

Month 3 6 5 (83.3) 1 (16.7) –
Month 6 5 3 (60.0) 2 (40.0) –

Month 9 6 4 (66.7) 2 (33.3) –

Month 12 3 1 (33.3) 2 (66.7) –
Month 15 5 2 (40.0) 3 (60.0) –

Month 18 5 3 (60.0) 2 (40.0) –

Month 21 4 4 (100) – –
Month 24 1 1 (100) – –

Month 27 1 – 1 (100) –

Month 30 1 1 (100) – –
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extractions, circumcision, radiosynoviorthesis) and three 
patients in the on-demand arm with nine surgeries (two 
knee punctures, five tooth extractions, uterine biopsy, cer-
vical conisation), of which three were major (two tooth 
extractions, cervical conisation).

The investigator’s assessment of hemostatic efficacy at 
discharge from the hospital was assessed as excellent for 
11 surgical events (including the three major events) and 
as good for two events. Where available, the patient rated 
the hemostatic efficacy as either excellent or good for all 
days except for two major surgeries (teeth extractions) in 
the same patient which were rated as having moderate 
hemostatic efficacy on the first three days of the first 
event and on the first day of the second surgical event. 
Overall, the investigator assessed the hemostatic efficacy 
during surgical events per day of the hospital stay as 
excellent for 19 days (42.2%), as good for 22 days 
(48.9%), and as moderate for four days (8.9%). The post- 
surgery hemostatic efficacy assessment by the investigator 
was available for 12 surgical events and was excellent for 
eight of the 12 surgeries (66.7%; two major and six minor) 
and good for four surgeries (33.3%; one major and three 
minor).

Blood loss during surgery was assessed as equivalent 
compared to the expected blood loss from a patient with-
out a bleeding disorder undergoing the same procedure in 
the four surgical events that occurred in four patients in the 
prophylaxis arm and seven of the nine surgeries in the on- 
demand arm, and less than expected in the remaining two 
surgeries in the on-demand arm. No patient required blood 
product transfusions during the entire study.

Bleeding Events and Disease Severity
As expected, patients with VWD type 3 experienced more 
NSB events (138) than those patients with VWD type 1 
and type 2A (20 and 112, respectively) (Table 5). Overall, 
0%, 6.25% and 14.5% of NSB events were classed as 
major in patients with VWD type 1, 2A and 3, respec-
tively. The majority of NSB events reported by pediatric 
patients were nasal bleeds; 100% reported as minor in both 
patients with VWD type 3 and 89% reported as minor in 
the patient with VWD type 2A (data not shown).

Safety
The median total pdVWF/FVIII dose received by the 
seven patients in the on-demand arm was 703 IU VWF: 
RCo/kg b.w. (range: 40–4974 IU VWF:RCo/kg b.w.) at 
a median of 14 exposure days (range: 1–66 days), and the 

two patients in the prophylaxis and on-demand arm 
received total pdVWF/FVIII doses of 1482 and 1780 IU 
VWF:RCo/kg b.w. at 62 and 65 exposure days, respec-
tively. The mean (range) treatment duration in the prophy-
laxis arm was 639 (211–848) days; only one patient 
remained in the study for less than 365 days. The ten 
patients in the prophylaxis arm received 5147 IU VWF: 
RCo/kg b.w. (range: 736–34,832 IU VWF:RCo/kg b.w.) at 
a median of 107 exposure days (range: 19–397 days). 
Taking the predecessor studies (SWIFT-VWD and 
SWIFTLY-VWD) into account the patients from the pro-
phylaxis arm received a median of more than 10,000 IU 
VWF:RCo/kg b.w. (range: 1867–48,313 IU VWF:RCo/kg 
b.w.) at a median of 224 exposure days (range: 53–592).

During this extension study, 16 patients (84.2%) 
reported a total of 79 treatment-emergent adverse events 
(TEAEs): seven patients (70.0%) in the prophylaxis arm 
had 55 TEAEs, seven patients (100.0%) in the on-demand 
arm had 21 TEAEs, and the two patients in the prophy-
laxis and on-demand arm had three TEAEs. The most 
frequently reported TEAEs, each reported by three patients 
(15.8%), were anemia, arthralgia, nasopharyngitis, and 
upper respiratory tract infection. No TEAEs leading to 
discontinuation of pdVWF/FVIII and no TEAEs of special 
interest (development of VWF/FVIII inhibitors, virus 
transmissions, hypersensitivity reactions, and embolic 
and thrombotic events) occurred during this study.

Three patients reported a total of five serious TEAEs: 
one patient with diabetes insipidus, gastric ulcer, and 
pneumonia, and one patient each with dysfunctional uter-
ine bleeding and mild carcinoma of the cervix (stage 0; 
resolved with sequelae after 15 days following surgery), 
respectively. The gastric ulcer and pneumonia events led to 
death of the patient; the gastric ulcer was present prior to 
the first pdVWF/FVIII administration, and this was con-
sidered causality for the pneumonia TEAE by the investi-
gator. All TEAEs were considered to be not related or 
unlikely related to pdVWF/FVIII.

Other than TEAEs that are typical childhood diseases, 
there were no major differences in the TEAE reporting 
profile between the three children, two adolescents, and 14 
adults included in the safety population.

Abnormal low laboratory values that were considered 
clinically significant were reported for hemoglobin, hema-
tocrit, mean corpuscular volume, erythrocytes, and mono-
cytes, but for no more than three patients. None of these 
values were considered related to pdVWF/FVIII. All 
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patients had a negative inhibitor titer during the study 
period.

Discussion
This extension study was designed to generate data on 
the long-term efficacy and safety of the high concentra-
tion/low volume, high-purity VWF/FVIII complex con-
centrate pdVWF/FVIII in pediatrics, adolescents, and 
adults with severe VWD. The study aimed to further 
strengthen the clinical safety and efficacy data already 
established for pdVWF/FVIII for long-term use and to 
assist the clinical understanding regarding the use of on- 
demand versus prophylaxis treatment in patients 
with VWD.

In addition to pdVWF/FVIII (VONCENTO®), WILATE® 

(Octapharma AG), WILFACTIN®/WILLFACT® (LFB 
Biopharmaceuticals), and HAEMATE® P (CSL Behring) are 
plasma-derived VWF products approved in the EU for the 
treatment of VWD. These products have varying ratios of 
VWF:RCo to FVIII:C.14–20 The VWF:RCo/FVIII:C ratio for 
pdVWF/FVIII is ~2.4:1.21 A high ratio of VWF:FVIII may 
help to achieve therapeutic VWF plasma levels without 

causing long-term accumulation of FVIII levels, which have 
been associated with an increased risk of thromboembolic 
events.22–26

In all three treatment arms, the hemostatic efficacy was 
assessed by the investigator as either excellent or good for 
at least 97.9% of events, including all major NSB events. 
The hemostatic efficacy assessments by the patient/legal 
guardian during prophylaxis generally matched those by 
the investigator, and were similar between age groups. 
This is in line with results observed for WILATE, where 
efficacy was rated as excellent or good in 96% of all 
treated bleeding episodes and in 96% of surgical proce-
dures performed in VWD patients.14,18 A further single- 
center study of WILATE use in pediatric patients reported 
excellent/good efficacy in the on-demand treatment of 
97.7% of NSBs and 95.1% of surgeries.19 Similarly, 
a post-marketing study of WILFACTIN reported excellent 
or good efficacy for 94.0% of treated major bleeds and 
98.2% of major surgical procedures.20

The median number of NSB events per year in the 
prophylaxis arm (children: 22.2 events; adults: 0.6 events) 
was similar to the median reported in the prophylaxis arms 

Table 5 Type, Location and Severity of Treated Bleeding Event by VWD Type

Bleeding Type Type of VWD

1 2Aa 3b

Number of NSB 
Events

Major Minor Number of NSB 
Events

Major Minor Number of NSB 
Events

Major Minor

All bleedings 20 0 20 112 7 105 138 20 118

Spontaneous 20 0 20 102 3 99 119 10 109
Mucosal 20 0 20 100 1 99 111 3 108

Nasal 2 0 2 55 1 54 44 0 44

Oral 1 0 1 45 0 45 8 0 8
Other 17 0 17 – – – 59 3 56

Muscle – – – – – – 3 2 1

Joint – – – 2 2 0 5 5 0
Trauma – – – 10 4 6 15 6 9

Mucosal – – – 6 0 6 5 1 4

Nasal – – – 1 0 1 2 0 2
Oral – – – 5 0 5 2 0 2

Other 1 1 0

Muscle – – – 3 3 0 2 1 1
Joint – – – 1 1 0 3 3 0

Other – – – – – – 5 0 5

Post-surgical – – – – – – 4 3 1
Oral – – – – – – 2 1 1

Joint – – – – – – 2 2 0

Notes: aIncludes 1 pediatric patient <12 years of age and 1 adolescent 12 to <18 years of age. bIncludes 2 pediatric patients <12 years of age and 1 adolescent 12 to <18 
years of age. 
Abbreviations: NSB, non-surgical bleeding; VWD, von Willebrand disease.
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of the SWIFTLY-VWD pediatric and SWIFT-VWD adult/ 
adolescent studies (23.5 and 1.0, respectively).8,10 In 
patients treated on-demand, the median number of bleed-
ing events per year in this study (12.71 events) was lower 
than in the on-demand arm of SWIFT-VWD (19.5 
events).8 This would be expected, as patients who experi-
enced a higher rate of bleeding during the on-demand 
portion of the SWIFT-VWD study would have transitioned 
to prophylactic treatment in the second stage of that study 
and would have remained on prophylaxis during this 
extension study. Two patients started with prophylaxis 
treatment for 3 months and 6 months, respectively, but 
were switched to on-demand therapy. As a consequence, 
the number of annual bleeds came close to the number 
observed in the on-demand arm.

During this study, the calculated number of minor bleeds 
per year were approximately seven times higher during on- 
demand treatment than in the prophylaxis arm for patients 
≥12 years. In addition, the bleeding rate for NSB events in the 
seven adult patients in the prophylaxis arm in the current 
study were markedly lower than during their on-demand 
treatment period in the SWIFT-VWD study, especially for 
joint and major bleeds. This indicates that a set prophylaxis 
treatment regimen with regular administrations every 2–3 
days may improve bleeding outcomes in these patients.

The efficacy of pdVWF/FVIII observed in predecessor 
studies was maintained in this long-term extension study. 
pdVWF/FVIII was well tolerated and the safety profile 
was consistent with observations in previous studies27–30 

and the safety profiles of other plasma-derived VWF/FVIII 
concentrates.14,17–20,31 Overall, the safety results observed 
in this study support a positive benefit–risk profile of 
pdVWF/FVIII.

Limitations of this study include the low number of 
patients included in this study, particularly pediatric 
patients and patients with type 1 VWD, which may limit 
the applicability of the results to the wider VWD popula-
tion. It would be of interest to conduct further studies in 
a wider range of patients; however, this study was con-
strained by the nature of an extension study.

Conclusion
Long-term pdVWF/FVIII exposure in VWD patients who 
require prophylaxis or on-demand treatment with a VWF pro-
duct was efficacious and well tolerated without affecting the 
benefit–risk profile, even in patients with most severe VWD.

Abbreviations
DDAVP, desmopressin acetate (1-deamino-8-D-arginine vaso-
pressin); FVIII, factor VIII; FVIII:C, factor VIII:coagulant 
activity; IU, international units; NSB, non-surgical bleeding; 
pdVWF/FVIII, plasma-derived von Willebrand factor/factor 
VIII; SAE, serious adverse event; TEAE, treatment-emergent 
adverse event; VWD, von Willebrand disease; VWF, von 
Willebrand factor; VWF:Ag, von Willebrand factor:antigen; 
VWF:CB, von Willebrand factor:collagen binding; VWF: 
RCo, von Willebrand factor:ristocetin cofactor.
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