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Introduction

The Nordic Haemophilia council has established its bylaws 
in 2008, and the original members include the hemophilia 
centers operating in Sweden, Norway, Denmark, Finland 
and Iceland (www.nordhemophilia.org). The members 
are medical doctors who treat both pediatric and adult 
populations, and are involved in the laboratory. In 2017, also 
the Baltic states of Estonia, Lithuania and Latvia have been 
recently offered the opportunity to take part and network in 
the meetings. The council has as the main aims of hosting 

Nordic meetings, establishing local guidelines and fostering 
scientific interactions in the geographical region.

The recognition and diagnosis of von Willebrand disease 
(VWD) originated from Finland, the Island of Åland, from 
the first report and innovation by Dr. Erik von Willebrand 
in 1926 (1). The early development in diagnostics and 
treatment took place in the Nordic countries, mainly 
Sweden, by Inga Marie Nilsson and Margareta Blombäck, 
the legacy of which is continued internationally. Since 2011, 
when the Nordic Guidelines on VWD were published (2),  
some new developments in the following aspects have 
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ensued: organization, clinical practice, laboratory 
diagnostics, including alternative hemostatic mechanisms, 
and new management opportunities. The main changes have 
included: (I) the strategic and standardized improvement 
in provision of care across Europe, including the Nordic 
and Baltic countries, implementing the multidisciplinary 
approach; (II) the standardized assessment of bleeding 
history of the patient and the family; (III) von Willebrand 
factor (VWF) assessment from ristocetin cofactor activity to 
utilization of the platelet binding site of glycoprotein (GP) 
Iba, and exploration of global coagulation and thrombin 
generation assays; IV) focus on other, mainly platelet-
derived causes of mild/moderate bleeding phenotype; and 
(V) pure VWF-containing concentrate has become available 
in the Nordic market (Wilfactin®). We will address all these 
issues in this short report of Nordic perspective.

Organization of care in bleeding disorders

During the same period, which has elapsed from our practical 
guidelines in 2011 (2), the organization of care in bleeding 

disorders has been upgraded at the European level (3).  
The activities of European Association of Haemophilia 
and Allied Disorders (EAHAD, year 2008) have been 
initiated with (I) the prospective safety surveillance register 
(EUHASS) with every 3-month reporting; and (II) the 
harmonization of the treatment centers by the common 
criteria of comprehensive care centers (EHCCC) and 
haemophilia treatment centers (EHTC) (EUHANET 
in year 2014). The main criteria for EHCCC include: 
(I) the patient numbers: at least 40 patients with severe 
haemophilia and/or allied disorders; (II) 24/7 access to 
expert care; (III) 24/7 access to coagulation laboratory; and 
(IV) active research initiatives (www.EAHAD.org, www.
EUHASS.org, www.hclocator.org).  

All Nordic centers take part in these EAHAD activities, 
and each country has at least one center with the EHCCC 
status; Sweden with its largest population has 3 EHCCC-
status centers. The Nordic Haemophilia Council together 
with EUHASS surveyed the Nordic haemophilia centers 
with regard to their VWD patient numbers. The estimated 
numbers are as follow: 73 type 3, 409 type 2 and 725 
type 1 VWD patients. Data on type 2 VWD subtypes are 
available from 3 centers: 163 type 2A, 68 2B, 27 2M and 5 
2N (Table 1).  

Clinical standardized assessment

Along the EUHANET project, the comprehensive and 
treatment centers have been launched in Europe based on 
the defined criteria of EAHAD (www.EUHANET.org). 
The active use of bleeding score (BS) assessment (Bleeding 
Assessment Tool of International Society of Thrombosis 
and Haemostasis, BAT-ISTH, Tosetto BS, and recent BS 
to be used among pediatric population) assists in grading 
the severity of the bleeding tendency, and excluding any 
bleeding tendency, which is not of clinical or diagnostic 
importance (4,5). However, the BS fails to differentiate 
VWD from other bleeding disorders. To conclude, 
females gaining more than 5 points (beyond the weakened 
hemostasis related to menorrhagia and bleeds during 
delivery, which can also occur without VWD, typically 
in platelet function defects) and males gaining more than  
3 points (several sites of bleeds) fulfill the criteria of VWD, 
assuming their laboratory assessment is compatible with 
this diagnosis (1). The family history can be subjective in 
uncertain cases, and may need the objectivity of patient 
files. As an example, sometimes in deviation from true 

Table 1 Estimated numbers of VWD patients reported by the 
Nordic Haemophilia Council members and EUHASS activities in 
year 2016

Diagnosis Number (%)
Patients treated with 
annually VWF or VWF/
FVIII concentrates

Type 3 VWD 73 (6.0) 46

Type 2 VWD 409 (33.8) 58

2A 163 (39.9)

2B 68 (16.6)

2M 27 (6.6)

2N 5 (1.2)

Unknown 146 (35.7)

Type 1 VWD 725 (59.9)* 7

VWD type unknown 3 (0.2) 0

Total 1,210

Centers included were Aarhus and Copenhagen, Denmark; 
Helsinki, Finland; Gothenburg, Malmö and Stockholm, Sweden. 
The data are from years 2014–2016. *These number represents 
the patients who received clinical attention, not the total number 
of type 1 VWD. The distribution of the type 2 VWD subtypes is 
based on the reports by three centers (Helsinki, Gothenburg, 
Malmö).
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mucocutaneous and spontaneous bleeds, bleeds that do not 
associate with a bleeding disorder, need further assessment. 
These include local, such as surgical or postpartum bleeds, 
which due to arising complications may achieve the 
misconception of a bleeding phenotype among the family 
members. The role of a coagulation expert in providing 
genetic and diagnostic counseling and clinical guidance, for 
the future clinical approach is very important (6).

Upon appropriate bleeding phenotype, the clinical 
evaluation should be compared with the laboratory 
assessment. When there is concordance in both assessments, 
the diagnosis of VWD as the underlying bleeding disorder 
is clear. The VWD subtyping needs more commitment 
(Table 2). Sub-typing will rarely have an impact on the 
patient management, excluding type 2B and 2N, but family 
issues associated with genetic counseling should be the 
main motivation for the subtyping, unless this is performed 
within the setting of a research project. In the subtype 2B 

the use of desmopressin is not recommended due to the 
risk of inefficacy and deepening thrombocytopenia by the 
release of functionally impaired VWF. One differential 
diagnostic issue is the recognition of mild hemophilia A 
versus type 2N VWD with the deficient FVIII binding, 
wherein the genotypic diagnosis will usually provide the 
definite answer.

One clinical aim should also be the re-evaluation of 
historical diagnoses, to focus on the bleeding history, and 
remove any unnecessary concern of a bleeding disorder in 
the absence of significant bleeding tendency within a family 
and individuals. The modestly low VWF levels alone may 
get improved during aging, and blood group O may in fact 
offer protection from thromboembolic diseases (7,8). The 
re-evaluation will assist to reach management decisions 
concerning the thrombotic risk or disorders, which increase 
in prevalence among the aging population or populations 
with many thrombotic risk factors and co-morbidities, 

Table 2 Characteristics and differential diagnosis of VWD types and subtypes

VWD 
type

Frequency 
(% of VWD)

Bleeding 
phenotype

Genetic 
inheritance

Response 
to DDAVP

First line VWF assays
Second line VWF 
assays

Genotyping

1 70 Mild to 
moderately 
severe

Autosomal 
dominant

Good VWF activity < 
0.35 IU/dL; Activity to 
Ag ratio ≥0.7; VWF:CB 
normal; VWF:CB to 
Ag ratio ≥0.7

High RIPA variable 
decreased or normal; 
VWF multimers for 
equivocal cases, all 
MWM present

Not indicated

2A 10–15 Moderate to 
moderately 
severe 

Autosomal 
dominant 
or 
recessive

Mild to 
moderate

Activity to Ag ratio 
<0.7; VWF:CB to Ag 
ratio <0.7

High RIPA decreased; 
high & intermediate 
MWM missing

Exons 20–27

2B <5 Moderate to 
moderately 
severe

Autosomal 
dominant

Not 
indicated

Activity to Ag ratio 
<0.7; VWF:CB to  
Ag ratio <0.7

Low RIPA increased, 
high RIPA decreased; 
high MWM usually 
missing

Exon 28

2M <10 Significant Autosomal 
dominant

Mild to 
moderate

Activity to Ag ratio 
<0.7; VWF:CB normal; 
VWF:CB to Ag  
ratio ≥0.7

High RIPA decreased; 
all MWM present

Exons 29–52

2N Uncommon Mild to 
moderate

Autosomal 
recessive

Suboptimal Activity to Ag ratio 
<0.7; VWF:CB normal; 
VWF:CB to Ag  
ratio ≥0.7

VWF:FVIIIB 
decreased; all MWM 
present

Promoter

3 Rare, but 
high in 
Scandinavia

Severe Autosomal 
recessive

No 
response

Virtually absent VWF Virtually absent VWF Whole gene

CB, collagen binding; DDAVP, desamino-8-arginine vasopressin; MWM, molecular weight multimers; RIPA, ristocetin-induced platelet 
aggregation; VWF, von Willebrand factor; VWF:FVIIIB, VWF-factor VIII binding.
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including atrial fibrillation (7). The priority of pure VWF 
containing concentrate can be motivated to avoid elevated 
(>190 IU/dL) FVIII concentrations, which in the non-
bleeder population associate with enhanced thrombotic risks 
and is sustained at least in the recovery period after major 
surgery with the use of FVIII containing VWF concentrates, 
e.g., at least up to 30 days after hip replacement, even under 
effective thromboprophylaxis (9,10).

New laboratory perspectives

The proper identification of VWD and differentiation of 
its major types are important for optimal treatment and 
require a panel of different VWF assays, including VWF 
activity. The Nordic centers collaborate because some tests, 
i.e., VWF multimers and VWF:FVIII binding assay are 
not available at all laboratories. We present the diagnostic 
algorithm followed by the Nordic centers in association 
with clinical suspicion for VWD in Figure 1. 

The clinical utility of traditional ristocetin cofactor 
(VWF:RCo) assay is compromised by the large assay 
variability, suboptimal sensitivity and high VWF detection 
limit (11). The new VWF activity assays, being independent 
of ristocetin and lyophilized platelets, may overcome these 
disadvantages, and have become available also in the Nordic 
countries (12,13). These VWF activity assays rely either on 
the gain-of-function GPIb mutants that bind VWF without 
the site-specific change of the charge caused by ristocetin 
(general name: VWF:GPIbM) or on a monoclonal antibody 
that recognizes the functional GPIb-binding epitope on 
VWF (general name: VWF:Ab). External quality assessment 
(EQA) programs in Europe, involving Nordic treatment 
centers, report an increasing trend for laboratories to 
incorporate the new VWF activity assays into the routine 
practice. The VWF:GPIbM test benefits from its simplicity, 
comparability with VWF:RCo, but improved diagnostic 
accuracy at the very low VWF levels (14). Although the 
VWF:RCo activity method is not yet replaced in official 

Figure 1 Diagnostic algorithm of the laboratory approach to VWD in accordance with clinical bleeding score assessment. *, ristocetin-
induced platelet aggregation (RIPA) in whole blood by Multiplate or in platelet-rich plasma by light transmission aggregometry. In each 
assessment anemia should be excluded as red blood cells contribute to VWF function under blood flow.
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bleeds 

Suspicion for VWD

VWF activity
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FVIII:C
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PFA
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<0.7  ≥0.7
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decreased
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recommendations for VWD testing, the number of 
correlation studies between VWF:RCo and VWF:GPIbM 
is increasing, and it will probably reach the guidelines as the 
data are quite convincing (15). 

Platelet function tests in whole blood

Evaluation of the severity of VWD types based on 
traditional plasma assays remains difficult. No blood 
flow and shear-forced based clinical assays are available 
for routine use. Evaluation of VWF-dependent platelet 
function in whole blood can add to screening and provide 
support for the challenging diagnostics. PFA-100 and 
PFA-200 (Platelet Function Analyzer) indeed show high 
sensitivity for severe VWD, but have been questioned for 
the screening of mild VWD and 2N VWD (16). While 
some Nordic centers have demonstrated an added value of 
PFA in all mild VWD types (e.g., Nummi et al., in press), 
others have removed it from their otherwise complete 
laboratory test battery of VWD. It is to be noted that the 
complete panel of plasma based VWD tests and additional 
global coagulation assay do not explore VWF function 
under physiologic blood cells and flow conditions, which 
the newest microfluidic assays do and are suggested for the 
future evaluation of primary hemostasis (17). 

Multiplate® is the new generation of whole blood 
aggregometry with potential diagnostic value in VWD (18).  
Recent studies on Multiplate have demonstrated both (I) 
agreement with Born aggregometry and (II) diagnostic 
accuracy of ristocetin-induced platelet aggregation (WB-
RIPA) in VWD (19,20). Further studies are required to 
improve diagnostic capability and demonstrate correlation 
of Multiplate with patient clinical features. So far, some of 
the treating centers have used Multiplate either as a rule out 
test (19), or as a diagnostic test by means of validated, in-
house WB-RIPA (e.g., Nummi et al., in press). It is likely 
that the simplicity of Multiplate encourages other centers 
to include WB-RIPA in their diagnostic test repertoire 
for VWD in the future. However, lately there have been 
problems associated with the Multiplate collagen reagent 
used for differential diagnostics. The liquid collagen reagent 
from another source can be used in Multiplate to assess 
platelet receptors for collagen.

VWF multimer analysis

The size distribution of VWF multimers, determined 

by gel electrophoresis, followed by Western blotting, is 
performed for subtyping of VWD, and can differentiate 
types 2A and 2B, from 2M and type 1 VWD (20). 
In addition, some centers prefer routine testing of 
VWF multimers in all type 3 patients as part of their 
comprehensive laboratory evaluation because of the 
concern of residual replacement therapy and the sensitivity 
limits of the VWF:Ag assay. Acquired VWD is associated 
with variable multimeric patterns, depending on the 
underlying etiology, and such, testing may add to the 
optimal management of these patients, including patients 
with the aortic valve stenosis and impaired hemostasis.

VWF multimer analysis is not available in all Nordic 
countries. The assay is complex, time consuming, 
requires specialized equipment and technical expertise, 
and is not standardized. New rapid and semi-automated 
assays, providing quantitative determination of VWF 
multimers have been developed to standardize the 
method and overcome technical difficulties (21,22). EQA 
programs need to assess their diagnostic accuracy before 
implementation into routine diagnostics. This initial 
testing of the semi-automated method has now reached the 
Nordic and Baltic countries, and data are soon expected to 
be published.

Global coagulation tests

Global hemostatic assays, i.e., viscoelastic coagulation 
analyses and thrombin generation (TG), are increasingly 
used in perioperative, emergency and elective assessment 
of bleeding tendency and show also potential in evaluating 
clotting capacity beyond factor levels in inherited bleeding 
disorders (23,24). Most data are available in hemophilia 
patients with inhibitors and with modified reagents (i.e., 
kaolin, diluted Innovin), but deviations of being able 
or unable to correlate the observations with the clinical 
phenotype are reported (25,26). One should consider the 
contribution of platelets in trauma and surgery settings, as 
they may better reflect the hemostatic capacity of VWD 
patients. However, the requirement of platelets in the TG 
assay restricts evaluation in multicentre settings. In contrast, 
standard rotational thromboelastometry is of low diagnostic 
value in VWD (27).

Indeed, TG assays are not in routine clinical use, 
and little is known about TG in VWD. Moreover, 
laboratories and clinicians also need to deal with many 
pre-analytical variables affecting TG test results, as well 
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as significant both intra-patient and inter-laboratory 
variability of the data due to lack of standardization. 
There is an on-going multicenter effort in the Nordic 
countries for standardization of TG by Calibrated 
Automated Thromboelastography (Zetterberg et al., 
under preparation). Recent data have demonstrated a clear 
discriminative power for TG in VWD, with seriously 
impaired TG and potential use in clinical practice (27,28). 
Although FVIII has a clear role in TG capacity in VWD, 
this does not seem to be the main cause for the low 
TG capacity in type 3 VWD (Szanto et al., ISTH-SSC  
meeting 2016). 

Genotyping

The genotyping of VWD needs centralized analysis with 
specialized expertise. A cohort of 10 type 3 patients from 
Finland have been genotyped, indicating little genetic 
heterogeneity with mainly two mutations of common 
genetic origin among these type 3 cases (29). The same 
patients have been later included also in the prospective 
study, entitled ‘Type 3 von Willebrand Disease International 
Registries and Inhibitor Prospective Study (3WINTERS-
IPS)’ organized on behalf of the European Group on 
VWD3 and approved by the VWF ISTH Scientific and 
Standardization Committee and EAHAD.

Genotyping is available in some laboratories of the 
Nordic countries or the service is outsourced. The impact 
of genotyping is in the differential diagnosis, i.e., VWD 
types 2N and 2B for differentiating from platelet-type 
VWD and mild to moderate hemophilia. In addition, 
genetic testing should be undertaken in VWD patients 
having inconsistent clinical/laboratory findings, and in all 
type 3 cases in connection with genetic counseling. The 
multidisciplinary approach is recommended, involving 
coagulation experts from the clinic, both coagulation and 
genetic laboratories and genetic counselors. They should 
together provide information on the personal and familial 
risks associated with type 3 VWD and on management 
strategies, and for identification of relatives who are carriers 
of the disease-causing mutation. Also, in uncertain mild 
cases the genotyping is helpful, but the multimer analysis 
together with VWF antigen gave compatible data in 
exclusion of type 1 disease in the European VWD study (30). 
The broader next generation sequencing will likely spread 
and provide new insights with a comprehensive package 
analysis covering also differential diagnostics.

New management opportunities

The management algorithm followed by the Nordic 
treatment centers is presented in Figure 2. The upgraded 
European view on the management of bleeding disorders 
includes the comprehensive and multidisciplinary approach, 
also in patients with VWD. The physiotherapeutic and 
rehabilitation programs, vascular access, and comorbid 
conditions, including arthropathy and hepatitis causing 
specific VWD-associated demands need focus. Women’s 
issues, pregnancy planning with the obstetric team and 
delivery and its recovery call upon hemostatic personalized 
planning. Moreover, dietary and psychological consulting 
and avoidance of drugs (i.e., melatonin, serotonin receptor 
uptake inhibitors, omega 3 fatty acids) benefit certain 
patients. One concern of VWD is the repetitive bleeds to 
the gastrointestinal track, which create a viscous circle of 
anemia due to inefficient iron metabolism, which obviously 
should be based on the laboratory assessment. Because of 
limited absorption and slow response of the oral iron, these 
patients acutely benefit from intravenous iron. The every 
other day dosing has been recently recommended to enhance 
the outcome of the therapy (Schrier SL, Auerbach MA. 
Treatment of iron deficiency anemia in adults. Up to Date, 
Sep 2017). In addition, the loss of other coagulation factors, 
including FXIII needs to be excluded, at least if the major 
bleeding episodes have been reoccurring. Sometimes acute 
platelet infusions and modifiers of angiogenesis are of value. 

The international study group on VWD prophylaxis 
network has confirmed the role of prophylaxis for the 
patients in need (31). These patients had a clear bleeding 
phenotype, and represented mainly type 3, around 60% of 
them on regular prophylaxis. In the Nordic region, regular 
prophylaxis is available for all patients with VWD, who 
have a clinically significant bleeding phenotype and do not 
benefit from desmopressin. It is interesting, however, that 
only around 50% of type 3 patients need prophylaxis due 
to their bleeding manifestations of gastrointestinal, joint 
bleeds and severe nose or menstrual bleeds, whereas in the 
other 50% the bleeding phenotype is mild and the patients 
are not motivated to use prophylaxis (29). This illustrates 
that new phenotypic and laboratory assessments are needed 
to gain better understanding of the compensatory role of 
platelets and other regulators of coagulation (32).

The VWD-indicated concentrates in their historical 
order include (I) FVIII and VWF (1:2 ratio); (II) FVIII and 
VWF (1:1); and (III) VWF alone (Figure 2). There is good 
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evidence on all of them to manage prophylaxis (33). The 
choice of concentrate under major bleed or urgent surgery 
in a patient without regular prophylaxis in type 3 or some 
type 2 patients with a severe clinical bleeding phenotype 
differs. The distinction is that the pure VWF concentrate 
may need additional (initial) support by FVIII, before it 
rises to the hemostatic levels which the supplemented 
VWF will carry, this usually takes 6–12 h. In contrast, in 
the patients who are at risk of thrombosis, FVIII levels 
should be followed up and the dosing of the replacement 

therapy should be tailored accordingly. The use of pure 
VWF concentrate provides the way to control the natural 
FVIII levels. The novel recombinant VWF is also devoid of 
FVIII and it has entered the phase III extension studies, and 
the data of this platelet VWF—like ultra-large molecule 
(Vonvendi®) will be of interest in the future (34). 
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