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The guideline group was selected to be representative of UK-

based medical experts. MEDLINE and EMBASE were searched

systematically for publications in English from 2002 using the

key word Willebrand. The writing group produced the

draft guideline, which was subsequently reviewed by the A

United Kingdom Haemophilia Centre Doctors Organization

(UKHCDO) advisory committee, a British Committee for

Standards in Haematology (BCSH) sounding board of

approximately 50 UK haematologists, and the BCSH execu-

tive; comments were incorporated where appropriate. The

‘GRADE’ system was used to quote levels and grades of

evidence, details of which can be found in at http://www.bcsh-

guidelines.com/BCSH_PROCESS/EVIDENCE_LEVELS_AND_

GRADES_OF_RECOMMENDATION/43_GRADE.html. The

objective of this guideline is to provide healthcare profession-

als with clear guidance on the diagnosis and management of

patients with von Willebrand disease.

Guideline update

This is a single guideline replacing two separate guidelines

on diagnosis and management respectively, published in

2004 (Laffan et al, 2004; Pasi et al, 2004). Where there has

been no significant change in understanding or practice, the

reader is referred to the earlier guidelines.

Major changes since last guideline

The principal changes have been increased understanding of

the genetic basis of von Willebrand disease, a relaxation of

definition and a focus on how laboratory tests can guide

management.

What is von Willebrand disease?

Von Willebrand factor (VWF) is a large and complex plasma

glycoprotein that is essential for normal haemostasis. It is

well recognized that deficiency of VWF results in a bleeding

disorder that varies in severity according to the degree of

deficiency and the specific characteristics of the molecule and

which may have features of both primary and secondary hae-

mostatic defects. The complex structure of the protein and

the wide range of plasma levels encountered in the popula-

tion make laboratory assessment and diagnosis a challenging

proposition. Since the last guidelines by this group (Laffan

et al, 2004; Pasi et al, 2004), there have been considerable

advances in understanding the genetics, function and clinical

correlates of VWF, which have been incorporated into this

revised and unified document. Here we define von Wille-

brand disease (VWD) as a bleeding disorder that is predomi-

nantly attributable to reduced levels of VWF activity. We

recognize that this is frequently, but not always, attributable

to a defect in the VWF gene (VWF). Our emphasis remains

on practical guidance rather than taxonomic purity.

When patients present with mucocutaneous bleeding

symptoms suggestive of a primary haemostatic disorder, a

quantitative or qualitative abnormality of VWF is a possible

cause or contributory factor. During the initial assessment it

is important to remember that bleeding histories can be

subjective and the disease characteristics can take time to
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evolve; there is also overlap between symptoms suffered by

people with VWD and the normal population (Sadler, 2003;

Tosetto et al, 2013). Figure 1 shows the bleeding symptoms

in an international study of type 1 VWD patients in compar-

ison with unaffected family members (Tosetto et al, 2006).

To improve decisions regarding the significance of bleeding

symptoms, attempts have been made to develop a standard-

ized bleeding assessment tool (BAT), with the Scientific and

Standardization Committee of the International Society on

Thrombosis and Haemostasis (ISTH/SSC) BAT being the

most recent iteration (Rodeghiero et al, 2010; Rydz & James,

2012). These tools can help predict the likelihood of a bleed-

ing disorder being present and have good negative predictive

value but studies evaluating their ability to predict future

bleeding episodes are lacking (Tosetto et al, 2013).

The plasma level of VWF in normal individuals varies

over a six-fold range, from 0�40 to 2�40 iu/ml (Abildgaard

et al, 1980), and VWF levels are approximately 25% lower in

blood group O individuals than in non-O (Gill et al, 1987).

A VWF activity <0�30 iu/ml is usually associated with bleed-

ing symptoms and is more likely to be associated with a

mutation in VWF, however these associations are less strong

for VWF levels between 0�30 and 0�50 iu/ml (Eikenboom

et al, 2006; James et al, 2006). In patients recruited to the

MCMDM-1 VWD study, VWF antigen (VWF:Ag) or VWF

ristocetin cofactor activity (VWF:RCo) values below 0�40 iu/

ml significantly increased the likelihood of type 1 VWD

(Tosetto et al, 2006). Amongst 117 obligate carriers of type 3

VWD (type 3 OC) with VWF <0�5 iu/ml, only 26% had

bleeding symptoms (Sadler, 2003) and a more recent study

(Castaman et al, 2006) did not demonstrate an independent

correlation between bleeding score and VWF:Ag in 70 type 3

OC. These patients are also likely to have a normal physio-

logical rise in VWF in response to stress. Therefore, mildly

reduced VWF activity in isolation may be insufficient to

result in significant bleeding. Nonetheless, some patients with

only mildly reduced VWF levels do have significant bleeding

symptoms: this is likely to reflect interaction with additional

abnormalities in the haemostatic pathway, including mild

platelet defects (Millar et al, 2008a; Daly et al, 2009).

A study of 280 patients with hereditary mucocutaneous

bleeding found abnormalities of VWF and/or platelets in

approximately one-third, whilst the majority had no identifi-

able laboratory abnormality. (Quiroga et al, 2007). Therefore,

while identification of laboratory abnormalities may guide

management, the primary diagnosis remains ‘abnormal

bleeding’; for which risk factors may or may not be identi-

fied. Because VWF levels are relatively easy to measure (in

comparison to platelet function) VWD has often been diag-

nosed in patients with bleeding symptoms and VWF levels

that are only slightly reduced (0�3–0�5 iu/ml), giving the

potentially misleading impression that this is the sole respon-

sible factor.

A Bayesian approach to diagnosis of VWD combining lab-

oratory data, personal bleeding history and family data has

been evaluated: however an area of uncertainty remained

(Tosetto et al, 2008). Thus, caution should be exercised in

diagnosing VWD in patients with borderline VWF levels in

the range 0�3–0�5 iu/ml in order to avoid the burden of an

unnecessary diagnosis and the hazard of failing to complete

further necessary investigations.

Recommendations

• We recommend against the use of reference ranges or

blood group-specific ranges for the diagnosis of von

Willebrand disease (VWD) (2C).

• When investigating a patient with mucocutaneous bleed-

ing a diagnosis of VWD can be made when von Wille-

brand factor (VWF) activity is <0�30 iu/ml (1B).

• Patients with an appropriate bleeding history and VWF

activity 0�3–0�5 iu/ml should be regarded as having pri-

mary haemostatic bleeding with reduced VWF as a risk

factor rather than VWD. We suggest referring to this as

‘Low VWF’ (2C).

• We recommend use of a bleeding score (e.g. Scientific

and Standardization Committee of the International

Society on Thrombosis and Haemostasis bleeding assess-

ment tool) to standardize history taking (2C).

• When reviewing patients and families with an historical

diagnosis of VWD, we suggest confirming the accuracy

of that diagnosis (2A).

• The incidental finding of VWF activity <0�30 iu/ml

should be taken to indicate VWD or acquired von Wille-

brand syndrome (AVWS).

Classification of VWD

The simplified classification of VWD proposed by the ISTH

(Sadler, 1994) is still in common use. Despite the potential

for reclassification based on molecular defects, there has been
Fig 1. Predictive value of bleeding symptoms in diagnosis of type 1

VWD. Reproduced with permission, from Tosetto et al (2006).
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a reluctance to move to a more complex taxonomy; only

minor qualifications were introduced when last reviewed

(Sadler et al, 2006). Table I summarizes how the classifica-

tion is currently applied.

In contrast to type 1 VWD, type 2 variants are usually

linked to VWF and usually have a predictable laboratory and

clinical phenotype. Misclassification remains an issue, typi-

cally between type 1 and type 2M (Nitu-Whalley et al, 2000).

In the MCMDM-1 VWD study a third of the families

recruited with an historical diagnosis of type 1 VWD had

minor multimer abnormalities and a proportion of these

were subsequently classified as type 2 VWD (Goodeve et al,

2007; Budde et al, 2008). However the relevance of subtle

abnormalities in VWF multimer patterns remains controver-

sial and they lack clear clinical significance (Budde et al,

2008; Castaman et al, 2008; James & Lillicrap, 2012).

Classification remains an artificial exercise and although it

is of great use for study and research, it does not completely

define or predict response to therapy and also has a variable

relationship to genetics. From a clinical perspective, any fur-

ther reclassification of VWD subtypes should focus on clini-

cal utility and, ideally, correlate with responses to therapy.

Tests used for the primary diagnosis of VWD

von Willebrand disease cannot be excluded by a normal

activated partial thromboplastin time (APTT). Although the

overall sensitivity of the Platelet Function Analyser (PFA)

for detecting VWD is reported to be 90%, it is close to

100% in type 2 (excluding 2N) and type 3 VWD but lower

in type 1 VWD and may be normal when VWF activity is

0�3–0�5 iu/ml. Factor VIII (FVIII), VWF:Ag and measure-

ments of VWF activity are the initial laboratory tests

required to make a diagnosis of VWD and must be per-

formed if VWD is suspected. A diagnostic algorithm is

shown in Fig 2. Factors that can affect VWF levels (such as

anxiety and needle phobia, the combined contraceptive pill,

pregnancy and strenuous exercise) were discussed fully in

our previous guideline (Laffan et al, 2004). Misdiagnosis can

be minimized by ensuring at least two concordant sets of

results are obtained. Samples should not be put on ice

(Bohm et al, 2006).

Factor VIII assay

Factor VIII is measured using an APTT-based one stage clot-

ting assay or chromogenic assay. Although FVIII half-life is

regulated by VWF and is frequently reduced in VWD, FVIII

levels may be normal in VWD.

Von Willebrand factor antigen

Plasma VWF:Ag levels are measured by immunological

methods, usually by enzyme-linked immunosorbent assay

Table I. Classification of VWD.

Type Description Comments Inheritance

1 Partial quantitative deficiency of

VWF

Includes VWF mutations causing rapid VWF

clearance (e.g. VWF Vicenza) and requires

function:antigen ratio >0�6

Mostly autosomal dominant inheritance when

VWF <0�3 iu/ml. Mutations of VWF in

kindred with levels >0�3 iu/ml show variable

penetrance

2 Qualitative VWF defects

2A Decreased VWF-dependent platelet

adhesion with selective deficiency

of high-molecular-weight

multimers

Some controversy exists regarding classification

of VWF mutations associated with subtle

reductions in HMW multimers

Mostly autosomal dominant

2B Increased affinity for platelet GPIb Should be distinguished from PT-VWD, using

either platelet agglutination tests or genetic

testing. Cases with normal VWF multimer and

platelet count have been described

Autosomal dominant

2M Decreased VWF-dependent platelet

adhesion without selective

deficiency of HMW multimers

This also includes defects of VWF collagen

binding. May be combined quantitative/

qualitative defect

Autosomal dominant

2N Markedly decreased binding affinity

for FVIII

Should be distinguished from mild haemophilia

A

Reduced VWF:FVIII binding defects are more

commonly identified in a compound

heterozygote state with a VWF null allele

rather than the classical homozygous form

3 Virtually complete deficiency of

VWF

Equivalent to <0�03 iu/ml in most assays Autosomal recessive, frequent null VWF alleles.

Bleeding symptoms in 26–48% of obligate

carriers

VWD, von Willebrand disease; PT-VWD, platelet type pseudo-VWD; VWF, von Willebrand factor; VWF, VWF gene; FVII, factor VIIIGPIb, gly-

coprotein Ib; HMW, high molecular weight.
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(ELISA) or by automated immunoturbidimetric methods

relying on latex particle agglutination. The latter may give

falsely high results in the presence of rheumatoid factor.

Von Willebrand factor activity

Assessment of the ability of VWF to bind FVIII is discussed

below. Here we examine the ability of VWF to support plate-

let adhesion by binding to platelet glycoprotein Ib (GPIb)

and collagen.

Binding of VWF to platelet GPIb. Binding of VWF to platelet

GPIb has traditionally been assessed by ristocetin cofactor

activity (VWF:RCo). Ristocetin dimers bind to VWF and

induce a conformational change facilitating VWF binding to

platelet GPIb and thus cross-linking of platelets. Putative

ristocetin binding sites flank the A1 domain, which contains

the GPIb binding region. In the traditional assay the aggluti-

nation of normal fixed platelets is measured in dilutions of

test plasma containing an excess of ristocetin and the

patient’s VWF:RCo is determined by reference to a plasma

standard. The agglutination is dependent on the presence of

high molecular weight (HMW) multimers and an intact

GPIb binding site.

The platelet agglutination method has been automated,

with improvement in sensitivity and reproducibility (Lawrie

et al, 2011). Other approaches to automation have used a

monoclonal antibody to link recombinant GPIb to latex

beads (Lawrie et al, 2011, 2013) or magnetic particles (Cab-

rera et al, 2013). The use of a recombinant GPIb with gain-

of-function mutations can remove the requirement for rist-

ocetin (Flood et al, 2011; Lawrie et al, 2013).

It must be recognized that using ristocetin rather than shear

to induce VWF binding to GPIb is unphysiological. Thus

sequence variations affecting the ristocetin binding sites on

VWF can result in low VWF:RCo estimation in the absence of

a physiological defect of VWF (Flood et al, 2009, 2010).

Assays based on monoclonal antibodies directed against

the VWF GPIb-binding site, sometimes called ‘VWF activity

assays’ have previously failed to detect type 2 VWD (Preston,

1998) and although more recent versions have improved pre-

cision and sensitivity, they are not yet sufficiently reliable to

replace VWF:RCo (Chen et al, 2011; Favaloro et al, 2012).

Pending further data we recommend they are not relied on

for diagnosis.

Binding of VWF to collagen (collagen binding activity, VWF:

CB). The primary collagen binding site of VWF is in the A3

Undetectable VWF:Ag VWF:RCo and/or  

VWF:CB reduced 

RCo/Ag and CB/Ag 

> 0·6 

RCo/Ag or CB/Ag 
< 0·6 

Type 2 

Type 2B, or 
platelet-type 

Response to low concentration 
ristocetin

Normal/reduced RIPA 

Type 1 

Loss of HMW 
multimers, RCo/Ag 
and CB/Ag both low 

Preservation of HMW multimers, 
RCo/Ag low but CB/Ag normal 

(rarely RCo/Ag normal, CB/Ag low)

Type 2M 

Type 3 

VWF:Ag 

VWF:RCo 

VWF:CB 

FVIII:C

If only low FVIII:C, differential 
diagnosis is type 2N or mild 

haemophilia A 

Type 2A 

INITIAL TESTS 

Fig 2. An algorithm for the investigation of

suspected von Willebrand disease. VWF, von

Willebrand factor; VWF:Ag, VWF antigen;

VWF:RCo, ristocetin cofactor activity; VWFCB,

collagen binding activity; FVIII, factor VIII;

FVIII:C, Factor VIII coagulant activity; GPIb,

glycoprotein Ib; HMW, high molecular weight;

RIPA, ristocetin-induced platelet agglutination.
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domain. ELISAs are available to measure binding of patient

VWF to immobilized collagen. VWF:CB is dependent on

the presence of HMW multimers and an intact collagen

binding site: assays using type III and type I/III mixtures of

collagen have been found to give the best sensitivity to

these factors (Favaloro, 2000). Although VWF:RCo and

VWF:CB assess different aspects of VWF function, both are

sensitive to the loss of HMW multimers and both the

VWF:RCo to VWF:Ag ratio and the VWF:CB to VWF:Ag

ratio will be reduced in type 2A disease, though the latter

ratio is better at differentiating type 2A from type 1 disease

(Favaloro et al, 2000).

Recommendations

• In the initial investigation for VWD, FVIII, VWF:Ag and

VWF activity should be measured(1A).

• VWF activity should be assessed by its ability to bind

both GPIb and collagen (2B).

• We recommend against using assays based on monoclo-

nal antibodies directed against the VWF GPIb-binding

site (1B).

Secondary classification of VWD

Types 2A and 2M are qualitative disorders in which VWF

function is significantly more reduced than VWF:Ag. Conse-

quently, the VWF:RCo/VWF:Ag and the VWF:CB/VWF:Ag

ratios are critically important in their differentiation from

type 1. In the MCMDM-1 VWD study the median VWF:

RCo/VWF:Ag ratio for 1166 healthy controls was 1�00 with a

range of 0�59–1�62 (2�5th–97�5th centiles) (Goodeve et al,

2007). In a comparison of collagen-binding assays in 232

healthy controls, the lower limit of normal for VWF:CB/

VWF:Ag was >0�76 for all types of collagen (Flood et al,

2012) and >0�6 for VWF:RCo/VWF:Ag. Thus patients with a

function:antigen ratio <0�6 should be considered to have

type 2 VWD and further tests should be performed for

classification.

Multimer analysis

Plasma VWF multimer distribution can be analysed using

non-reducing sodium dodecyl sulphate agarose gel electro-

phoresis. Following electrophoresis, a number of different

methodologies have been described for VWF multimer

visualization (Krizek & Rick, 2000; Ott et al, 2010; Pruthi

et al, 2010). The gel agarose concentration can be modified

in order to examine either the presence of HMW VWF

multimers (c. 1%) or abnormalities of VWF satellite bands

(1�5–3%).

Von Willebrand factor multimer analysis should not be

performed until a diagnosis of VWD has been established.

Multimer analysis is essential for the strict classification of

type 2 VWD, but if not available, similar information can be

cautiously inferred from the VWF:CB/VWF:Ag ratio (Fav-

aloro, 2007).

Ristocetin-induced platelet agglutination (RIPA)

In normal individuals, low concentrations of ristocetin are

not sufficient to initiate VWF-dependent platelet agglutina-

tion. Platelet agglutination at low ristocetin concentrations

(<0�5–0�7 mg/ml) suggests a pathological enhancement of

the VWF – GPIb interaction, which is characteristic of type

2B VWD and platelet-type pseudo-VWD (PT). Type 2B

comprises a wide spectrum of severity overlapping with nor-

mality and in some patients the only abnormal feature pres-

ent is RIPA positivity. If it is not practical to perform RIPA

on all cases then it should always be performed when the

VWF:RCo/VWF:Ag or VWF:CB/VWF:Ag ratio is reduced or

if thrombocytopenia is present, bearing in mind that this

may miss some mild forms of type 2B VWD (Federici et al,

2009).

VWF-FVIII binding assay (VWF:FVIIIB)

Mutations of the FVIII binding site within the D’ and D3

domains of VWF can impair FVIII binding. If present in the

homozygous state or in trans with a null allele this gives rise

to type 2N VWD in which plasma VWF:Ag, VWF:RCo and

VWF:CB are often normal but FVIII coagulant (FVIII:C) lev-

els are markedly reduced. These mutations may also compli-

cate a type 1 phenotype causing a disproportionate reduction

in FVIII level. The ability of patient VWF to bind added

exogenous normal FVIII can be assessed using an immuno-

sorbent plate-binding assay (Zhukov et al, 2009) but these

assays are technically difficult and genetic analysis provides a

practical alternative.

Making a diagnosis in neonates and children

The diagnosis of VWD in neonates and infants is compli-

cated by pre-analytical variation due to the difficulty in

obtaining an unactivated and uncontaminated venous or

cord sample and the prolonged physiological increase of

VWF following delivery. In a study of full term normal

infants the mean VWF level was 1�53 iu/ml at day 1 of life,

reducing to 1�07 iu/ml at day 180 (Andrew et al, 1987).

Thus the diagnosis of VWD should not normally be

attempted before 6 months of age. However when testing is

clinically necessary, a severe deficiency or function-antigen

discrepancy indicating type 2 disease should be apparent.

Samples from children are particularly prone to the eleva-

tion by stress and if borderline results are obtained they

may need to be repeated when the child is older. Modified

bleeding scores for use in children are available (Marcus

et al, 2011).
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Recommendations

• A function:antigen ratio of <0�6 should be used to iden-

tify patients with type 2 VWD (1B).

• RIPA should be performed on all patients with reduced

VWF:RCo/VWF:Ag or VWF:CB/VWF:Ag ratios or when

thrombocytopenia is present (1B).

• Multimer analysis should be used to distinguish between

types 2A and 2M (1B).

• If multimer analysis is not available then the ratios of

VWF:RCo and VWF:CB to VWF:Ag should be used to

distinguish types 2A and 2M (1B).

Genetic analysis and family testing

Genetic testing

For many patients, phenotypic analysis yields sufficient infor-

mation for VWD classification and thus appropriate treat-

ment. However, certain circumstances, indicated below, may

warrant VWF analysis to help clarify disease type or risk of

disease inheritance, or to facilitate prenatal diagnosis.

Mild or moderate haemophilia A and 2N VWD can be

challenging to discriminate, especially in the absence of a

family history. The VWF:FVIIIB assay can discriminate

between the two disorders, but is not widely available. Analy-

sis of VWF exons 17–25 can identify missense VWF:FVIIIB

mutations in patients that have type 2N VWD; individuals

lacking these mutations should be investigated for sequence

variation in the F8 gene.

Type 2B VWD and PT-VWD patients present with simi-

lar phenotypes and can be discriminated by plasma/platelet

mixing studies or by genetic analysis. All 2B VWD muta-

tions have been identified between amino acid residues

1266–1461 encoded by exon 28 of VWF whilst PT-VWD

mutations affect either the beta hairpin or macroglycopep-

tide regions of GPIba encoded by the central region of

GP1BA exon 2 (Hamilton et al, 2011). Discrimination using

genetic analysis is straightforward and can help guide appro-

priate therapy.

Prenatal diagnosis is occasionally requested by families

with type 3 VWD, particularly where the parents already

have one affected child. Mutation analysis of the index case

can identify the familial mutation(s), which should be con-

firmed to be present in each parent and can subsequently

be sought in a fetus using chorionic villus or amniocentesis

samples. Both sequence and gene dosage analyses may be

required to identify the two VWF mutations although

mutations are not yet identified in all cases (Keeney et al,

2008).

For those patients where phenotypic analysis does not

clarify VWD type, genetic analysis can be used to try and

identify explanatory mutation(s), e.g. some patients with D3

domain missense mutations may present with a pleiotropic

phenotype with reduced VWF-FVIII binding in addition to

reduced VWF-GPIba binding (Hampshire et al, 2010). Simi-

larly, for some affected individuals without a clear family his-

tory of bleeding, VWD inheritance risks for family members

are unclear and genetic analysis may help provide clarity

through identification of mutation(s) that suggest either

dominant or recessive inheritance.

Family testing

When a diagnosis of VWD is made it is appropriate to test

first degree relatives with or without a positive bleeding his-

tory. In this circumstance, a presumptive diagnosis of VWD

may be made on the basis of laboratory findings alone. For

patients with ‘low VWF’ (0�3–0�5 iu/ml), family testing may

be justifiable depending on bleeding and family history.

Recommendations

• Type 1 VWD should not be excluded in children before

the age of 6 months (1B).

• Family testing in VWD is appropriate prior to develop-

ment of bleeding symptoms (2B).

• Genetic analysis should be used where beneficial to clar-

ify diagnosis and aid management (1B).

Management

Haemostatic therapies

Available therapies to correct haemostasis in VWD comprise

the non-concentrate therapies tranexamic acid and desmo-

pressin or concentrates containing either high purity VWF

alone or intermediate purity concentrates containing FVIII-

VWF.

Desmopressin. The pharmacology and clinical use of desmo-

pressin to temporarily elevate FVIII and VWF levels by

releasing endothelial stores have been extensively reviewed

and were discussed in the previous version of this guideline

(Mannucci, 1997; Pasi et al, 2004). Intravenous, subcutane-

ous and intranasal desmopressin all have a UK product

license for the treatment of VWD.

Desmopressin frequently causes flushing and sometimes

hypotension, which are not harmful. Excessive fluid retention

should be avoided by limiting fluid intake to 1 l in the sub-

sequent 24 h. Serum sodium should be monitored if desmo-

pressin is used in children <2 years old or whenever repeated

doses are given. Desmopressin use has rarely been followed

by occlusive arterial events and should not be used in

patients who are likely to have atherosclerosis (Federici,

2008).

Because of its clinical utility, and the wide variation in

response, a trial of desmopressin should be considered in all
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patients with type 1, type 2A, 2M and 2N VWD who do

not have a contraindication to its use. It is also useful in

patients with bleeding and low VWF as a risk factor (‘low

VWF’). In type 2B a transient thrombocytopenia frequently

follows desmopressin administration (Casonato et al, 1999).

This has been regarded as a reason for contraindication and

although no harmful effects have been reported, the thera-

peutic response is usually poor and desmopressin is not rec-

ommended for type 2B VWD (Mannucci, 1988; Federici,

2008).

Doses, routes of administration and responses are given

in Table II. The magnitude of response will depend on the

underlying defect and there are several VWF mutations

(including R1205H Vicenza) that have been associated with

rapid VWF clearance (Casari et al, 2013): it is therefore

important to measure both the peak response at 30–60 min

and the maintenance of response at 4–6 h (Millar et al,

2008b; Castaman et al, 2013). However, even when the

VWF or FVIII response is shortened, most dental extrac-

tions, minor surgeries and deliveries may be successfully

managed with desmopressin (Castaman et al, 2011; Trigg

et al, 2012).

Desmopressin is relatively contraindicated in children

<2 years old. If, after careful consideration, it is to be used in

this age group then fluid restriction, avoidance of hyponatrae-

mic solutions and close monitoring of serum electrolytes and

urine output for at least 24 h after administration is advised.

Tranexamic acid. Tranexamic acid administered topically, as

a mouthwash, orally or parenterally remains a useful therapy

for minor bleeding or surgery (beginning prior to the proce-

dure) either on its own or as an adjunctive therapy to des-

mopressin or concentrates. (Pasi et al, 2004).

Recommendations

• A trial of desmopressin should be carried out in patients

with type 1, type 2A, 2M and 2N VWD with VWF anti-

gen, activity and FVIII measured at baseline, 30–60 min

and 4–6 h (1B).

• When shown to be effective, desmopressin should be

used in preference to blood-derived products where pos-

sible (1B).

• Adults should be warned to limit fluid intake to 1 l in

the 24 h after desmopressin (2C).

• Desmopressin should be avoided in those with known

atherosclerosis (1C).

VWF-containing concentrates. A number of plasma-derived

concentrates containing VWF are available for replacement

therapy in patients whose desmopressin response is inade-

quate for the relevant bleeding episode or surgical procedure

(Batlle et al, 2009). In choosing which concentrate to use,

the plasma source, purification and viral inactivation mea-

sures should first be considered although all currently avail-

able concentrates have an excellent safety record. For

haemostatic activity, the relevant characteristics of these con-

centrates are the multimeric composition of the VWF,

reflected in the VWF:RCo/VWF:Ag ratio, and the amount of

FVIII contained per unit of VWF. A VWF:RCo/VWF:Ag

ratio close to 1 is desirable because it indicates the VWF has

normal multimeric structure and adhesive function, but the

appropriate amount of FVIII is debatable and will vary

according to the circumstance. Some high purity concen-

trates contain virtually no FVIII and if given alone to a

patient with type 3 VWD it will be >12 h before the FVIII

level has risen to normal (Goudemand et al, 1998; Borel-

Derlon et al, 2007).

Comparison of different concentrates yields a uniform

VWF:RCo recovery of 0�021–0�024 (iu/ml)/(U/kg) (Mann-

ucci et al, 1992a) but reveals significant differences in specific

activity (function:antigen) and in their content of HMW

multimers (Budde et al, 2006; Batlle et al, 2009).

Initial (primary) haemostasis is dependent upon elevation

of the plasma VWF:RCo activity to normal, but longer term

secure haemostasis is dependent on a normal level of Factor

VIII (Mannucci et al, 1987; Sakurai et al, 2006). Because

endogenous FVIII production is normal, continued adminis-

tration of large amounts of FVIII may result in an undesir-

ably high plasma FVIII level.

Recommendations

• For replacement therapy a VWF-containing concentrate

manufactured from a safe plasma source with adequate

Table II. Desmopressin doses and response for VWD.

Route of administration Suggested formulation Dose Peak levels achieved

Intravenous infusion over 30–

60 min

4 lg/ml diluted in 100 ml 0�9% NaCl for

infusion

0�3 lg/kg 15 min after infusion

completed

Subcutaneous 15 lg/ml 0�3 lg/kg 60–90 min after injection

Intranasal 150 lg per metered spray >50 kg: 150 lg spray to each

nostril

≤50 kg: single 150 lg spray

1–4 h after administration
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viral testing and inactivation procedures should be cho-

sen (1A).

• For treatment of acute bleeding or emergency surgery, a

VWF-FVIII concentrate or a combination of high purity

FVIII and high purity VWF concentrates should be used

(1A).

Treatment of bleeding episodes

Treatment of acute bleeding episodes. Typical bleeding prob-

lems in VWD are epistaxes, gum bleeding and menorrhagia.

Post-traumatic bleeding can also occur and type 3 patients

can develop spontaneous joint or muscle bleeding. When any

of these are frequent, self-administration of desmopressin

and tranexamic acid can be helpful (Leissinger et al, 2001). If

the patient is non-desmopressin responsive, then acute treat-

ment and secondary prophylaxis using concentrates should

be considered. Hormonal management of menorrhagia

should also be considered, including use of the Mirena coil

(Laffan et al, 2004).

Surgery including dentistry. Management of surgery in

patients with VWD may be straightforward in those with

mild forms of the disease. However, type 3 and type 2 vari-

ants may be extremely difficult to manage and there is no

guarantee that haemostasis will be achieved even when

plasma concentrations have apparently been corrected into

the normal range. In these patients, surgery should be carried

out in a centre where experienced haematology and labora-

tory support is available and after careful consultation

between responsible teams.

Minor surgery including dental work using an inferior

dental block in patients with type 1 disease or ‘low VWF’

(and a minority of 2A and 2M) can often be carried out

using desmopressin with or without tranexamic acid. The

level of VWF:RCo and FVIII required will vary with the par-

ticular procedure but is likely to be satisfactory if >0�5 iu/ml.

The response to desmopressin should be measured unless it

is well known and also when repeated doses are given. The

response to a second dose of desmopressin is, on average,

30% lower than the first but tends not to fall further thereaf-

ter (Mannucci et al, 1992b). Particular care is required when

the endogenous VWF has a shortened half-life and in

patients with type 2N VWD. When desmopressin is contra-

indicated or the response is inadequate, a VWF-FVIII con-

centrate should be used. The recovery of both VWF and

FVIII is approximately 0�02 iu/ml per iu/kg given.

For major surgery in all types of VWD the VWF:RCo and

FVIII should be corrected to ≥1�0 iu/ml preoperatively with

either desmopressin or concentrate(s). In the postoperative

period, recent studies have shown efficacy by measuring and

maintaining VWF:RCo >0�5 iu/ml for 6 d (Mannucci et al,

2013). However, maintaining FVIII >0�5 iu/ml for 7–10 d

using a suitable VWF-FVIII concentrate has also proved

effective (Windyga et al, 2011) and was common practice

before rapid VWF:RCo measurement became available

(Lusher, 1998; Mannucci, 2001). It does not appear necessary

to correct the bleeding time or PFA100 time and these need

not be measured. Surgery should therefore be carried out

only in centres with the ability to perform these measure-

ments with the required frequency.

Tranexamic acid remains a useful adjunctive therapy.

When bleeding persists despite apparently normal

plasma levels of VWF activity, platelet transfusion may be

helpful.

Platelet transfusion is also the treatment of choice in

platelet-type VWD pseudo (PT-VWD) and may be supple-

mented by FVIII-VWF concentrate (O’Connor et al, 2011;

Othman, 2011).

Recommendations

• Factor VIII levels should be monitored regularly in all

major and most minor surgical procedures (1B). The

FVIII plasma concentration should be ≥1�0 iu/ml to

cover major surgery and sustained above 0�5 iu/ml in

the postoperative period (1B).

• The VWF:RCo should be monitored in major surgical

procedures, particularly in the perioperative period

(grade C, level IV). The VWF:RCo should be maintained

above 0�5 iu/ml in the perioperative period (1B).

Prophylactic therapy

Because most cases of VWD are relatively mild and patients

do not suffer from serious spontaneous bleeding, prophylaxis

is rarely indicated. Exceptions include patients with type 3

disease plus haemarthroses, severe epistaxis, women with

menorrhagia, and those with VWD in conjunction with an

on-going risk factor for bleeding, such as angiodysplasia. In

2006 an international survey reported that 74�5% type 3,

17�6% type 2 and 7�8% type 1 patients were receiving pro-

phylaxis (Berntorp et al, 2006). The most frequent indica-

tions were epistaxis/oral bleeding (23�6%), gastrointestinal

(GI) bleeding (23�6%), joint bleeding (21�8%), and menor-

rhagia (7�3%) (Berntorp et al, 2006). Prophylaxis was able to

almost abolish joint bleeding but was less effective against

mucosal bleeding (50–60% reduction). A German cohort

study also reported that prophylaxis was almost completely

effective in abolishing bleeding (Halimeh et al, 2011). Typical

doses were 20–50 iu/kg VWF:RCo given 2–3 times per week.

In these studies a variety of VWF concentrates were used,

but notably, for prophylaxis, a FVIII-containing concentrate

may not be necessary. There are no data to indicate the

appropriate trough level of FVIII or VWF but analogy with

experience in haemophilia seems appropriate. Prophylaxis

beginning at age <5 years is reported to prevent arthropathy

(Berntorp et al, 2010).
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Recommendations

• Prophylaxis should be considered for recurrent bleeding

in all types of VWD (1A).

• In children with type 3 VWD, consider prophylaxis 2–3

times per week at 30–50 iu VWF:RCo/kg when joint

bleeding develops (as for haemophilia). (1A).

• Intermediate purity FVIII-VWF or high purity VWF

concentrates are both appropriate for prophylaxis (1B).

Pregnancy

Levels of VWF and FVIII rise from early in the first tri-

mester of pregnancy and increase with gestational stage,

reaching two to three times those of the non-pregnant

state at term. Levels start to fall soon after delivery,

returning to non-pregnant values within a few weeks (Stir-

ling et al, 1984; Sanchez-Luceros et al, 2003; Mahieu et al,

2007).

Women with VWD whose VWF activity does not rise to

normal levels during pregnancy should be delivered in an

obstetric unit that can easily and quickly access Haemophilia

Centre and comprehensive neonatal care facilities. A plan for

management of delivery and the puerperium should be

drawn up jointly between the obstetrician and Haemophilia

Centre and agreed with the patient. The increase in VWF is

often sufficient to correct the VWF deficiency in women with

type 1 VWD, but not in qualitative or severe VWF deficiency

(Walker et al, 1994; Lee et al, 2006). Pregnancy may exacer-

bate the thrombocytopenia and bleeding tendency in women

with type 2B VWD (Ranger et al, 2012).

Von Willebrand factor parameters should be checked at

booking and at around 34 weeks gestation unless levels have

already been shown to have risen to normal. Neuraxial

anaesthesia, vaginal delivery and Caesarean section can all be

regarded as safe in type 1 when VWF:RCo >0�5 iu/ml. In

type 2 and 3 VWD, restoration of normal haemostasis is not

reliably achievable even following replacement therapy.

Therefore, neuraxial anaesthesia is not recommended for use

in types 2 or 3 VWD irrespective of whether VWF activity

has been restored to apparently normal levels. Patients may

require several days’ treatment, especially after Caesarean sec-

tion. Even if VWF parameters are satisfactory at the time of

delivery, abnormal bleeding may ensue following discharge

from hospital. It is important that women are made aware of

this and advised to seek appropriate medical help should

they develop persistent heavy postpartum bleeding. Throm-

boprophylaxis may be given to patients with adequate cor-

rection of VWF parameters.

Desmopressin is safe both in pregnancy and at delivery

(Ray, 1998; Trigg et al, 2012) but should be avoided in pre-

eclampsia. Repeated administration should be avoided in

view of the sensitivity of the fetus to the effects of hyponatra-

emia.

Tranexamic acid is not contraindicated during pregnancy

or the puerperium; a limited quantity (c. 1%) may be

secreted in breast milk http://www.medicines.org.uk/emc/

medicine/27753, although is unlikely to produce an antifi-

brinolytic effect in the infant.

Where a fetus is at risk of having significantly reduced

plasma VWF activity levels, invasive monitoring procedures,

mid-cavity rotational forceps and Ventouse delivery should

be avoided with early recourse to Caesarean section. Admin-

istration of intramuscular vitamin K therapy can be consid-

ered safe, unless the infant is at risk of type 3 VWD.

Recommendations

• All women with type 2 and type 3 VWD, and women

with type 1 VWD in whom VWF levels are unlikely to

normalize should be delivered in a obstetric unit with

close collaboration between haematology, obstetric,

anaesthetic and neonatal teams and access to 24-h moni-

toring of FVIII-VWF (2C).

• The delivery of women with type 1 VWD can be man-

aged as normal when VWF:RCo activity is >0�5 iu/ml by

34–36 weeks gestation (1C).

• Vaginal delivery or Caesarean section can be performed

when VWF:RCo activity is maintained >0�5 iu/ml and

platelet count maintained >50 3 109/l (2C).

• Neuraxial anaesthesia is not recommended in women

with type 2 and type 3 VWD, or in women with type 1

VWD in whom plasma VWF levels have failed to nor-

malize (1B).

• Intermediate or high purity VWF concentrates, desmo-

pressin and tranexamic acid can be used to support haemo-

stasis during pregnancy, delivery and the puerperium (1B).

VWF inhibitors

Von Willebrand factor inhibitors have been described in

multi-transfused patients with type 3 VWD at a frequency of

5–10% (James et al, 2013) but not in other VWD subgroups.

Patients who develop inhibitors may present with loss of

response to VWF concentrate, sometimes with an associated

anaphylactic reaction (Mannucci et al, 1987).

Inhibitors to VWF cannot be reliably detected by either

conventional mixing tests or ELISA-based assays (James et al,

2013). Poor VWF recovery and/or rapid clearance after infu-

sion of VWF concentrate may therefore be the only indica-

tion of an inhibitor.

Treatment options for type 3 VWD patients with inhibi-

tors include recombinant FVIII administered by continuous

intravenous infusion at very large doses sufficient to main-

tain FVIII levels >0�50 iu/ml (Mannucci et al, 1987), recom-

binant activated FVII (rVIIa) (Ciavarella et al, 1996;

Mannucci, 2001; Boadas et al, 2011), platelet transfusions

(James et al, 2013) and tranexamic acid. Patients with low-
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level inhibitors may still respond to infusions of VWF-con-

taining concentrate but anamnestic responses may be seen. A

case of successful immune tolerance in a 9-year-old boy with

type 3 VWD and inhibitors has been described (Pergantou

et al, 2012).

Recommendations

• Traditional mixing studies are an unreliable method for

inhibitor screening in type 3 VWD and measurement of

in vivo recovery and survival should be considered if an

inhibitor is suspected (2A).

• If there is no response to VWF concentrate or when

anaphylaxis occurs, high dose rVIII infusion, rVIIa,

platelet transfusion and tranexamic acid should be con-

sidered (2A).

Acquired von Willebrand syndrome (AVWS)

Acquired von Willebrand syndrome is the term used to

describe an acquired loss of VWF function. It can arise via a

wide range of mechanisms and should be suspected when a

patient’s current symptoms or laboratory results do not

match their clinical history. The AVWS will respond to

removal of the cause where this is possible, such as aortic

valve replacement, treatment of Wilms tumour or correction

of hypothyroidism. Paraproteins causing AVWS are not eas-

ily removed but AVWS associated with IgG paraproteins fre-

quently responds to intravenous immunoglobulin (Federici

et al, 1998). Other treatment options include VWF concen-

trates, desmopressin, plasma exchange and immunoadsorp-

tion (Tiede et al, 2011).

Topics for audit

Registration for those patients who fulfil diagnostic criteria

for VWD.

Patient registrations with appropriate classification of type

entered.

Proportion of eligible patients who have had test dose of

desmopressin administered.

Proportion of desmopressin test doses that include a mea-

surement of fall-off at 4–6 h.

Proportion of patients registered with mild haemophilia

who have had possible 2N VWD excluded.
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