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Von Willebrand Factor Pathway



Types of Von Willebrand Disease

 Classification

Type 1  Partial quantitative deficiency

Type 2  Qualitative deficiency

Type 3  Total quantitative deficiency

 Diagnostic tests:

                vonWillebrand type

Assay              1       2      3

vWF antigen        Normal    

vWF activity                 
Multimer analysis Normal  Normal  Absent



Autosomal Dominant

Autosomal Recessive

Autosomal Dominant



Clinical Presentation

 Menorrhagia is seen in more 

than 70% of women with 

VWD and a half suffers from 

dysmenorrheal

 type 3 VWD have a severe 

internal and joint bleeding



Von Willebrand Disease

Most common (1:10000) inherited disorder, yet very complex!

Wide variability of presentation

Many present late with complications

Wide variability in practices

 Lack of high certainty evidence to guide decision making!

 Lack of Australian data

 Patients need to be treated with individualized approach 

including their own decisions on choices they have!

Hence the need for VWD guidelines



VWD Guidelines



Overview

 ASH, ISTH, NHF, and WFH formed a multidisciplinary guideline panel.

 Purpose of these guidelines is to provide evidence-based 

recommendations on the management of VWD.

 These guidelines are not intended to be served as a standard of 

care.

 Facilitate individualized therapy

 Primarily intended to help clinicians make decisions about diagnostic 

and treatment alternatives



What is new in these guidelines?

 Similar to previously published guidelines, with an emphasis on the treatment of 

bleeding in VWD. 

 Specific recommendations about the diagnosis of VWD, including diagnostic 

thresholds, are provided in the concurrently published guidelines

 2014 UK guidelines for diagnosis and management of VWD have many similar 

recommendations. However the duration of treatment was not specified. 

 The 2008 US National Heart, Lung, and Blood Institute guidelines also recommended 

desmopressin trials, hormonal management for heavy menses, and VWF levels of 

>0.50 IU/mL for neuraxial anaesthesia.

 Balanced with presence of 3 patient representatives.

 Antifibrinolytics combined with desmopressin were recommended for oral surgery. 

 After major surgery, it was recommended to keep both FVIII and VWF activity levels 

>0.50 IU/mL for 7 to 10 days.



What is new in these guidelines?

 Strength of the evidence is discussed

 For many recommendations, choices are offered to include patient and 

family preferences when a clearly optimal treatment choice is lacking. 

 This empowers patients and their providers to make decisions based on 

individual bleeding history, preferences, and values with the best 

information available at present.

 Focus on the most common inherited forms of VWD

 Highlights the guidelines on the diagnosis and management of platelet-

type VWD from the ISTH Platelet Subcommittee

 Recent reviews on acquired von Willebrand syndrome



These results indicate that 
the ISTH-BAT bleeding 

score does not predict the 
risk of future bleeding, and 
is not useful for counselling 
subjects on their prognosis.

Bleeding assessment tools 
were initially developed to 
triage the need for further 

laboratory tests.



The ISTH Bleeding Assessment Tool and the risk of future bleeding

J of Thrombosis Haemost, Volume: 16, Issue: 1, Pages: 125-130, First published: 24 October 2017, DOI: (10.1111/jth.13883) 

Kaplan–Meier curves of bleeding events according to ISTH Bleeding 
Assessment Tool (ISTH-BAT) cut off and clinical diagnosis. (A) reports 
cumulative incidence of bleeding events in subjects with ISTH-BAT ≤5 and >5. 
(B) reports cumulative incidence of bleeding



Most of the bleeding symptoms on BATs are significant predictors of VWD, 
There is value in assessing multiple bleeding symptoms when eliciting a bleeding 

history. 

Certain bleeding symptoms are more useful predictors than others. 

Future BAT revisions may consider adding a relative weighting to each symptom. 





Regular Prophylaxis

 VWD with a history of severe and frequent bleeds, the guideline 

panel suggests using long-term prophylaxis

 Bleeding symptoms and the need for prophylaxis should be periodically assessed

• Patients on vWF/FVIII prophylaxis showed a 

reduction in bleeding risk and rate compared 

to on-demand treatment.



Desmopressin as prophylaxis

 Desmopressin trial results may be helpful to confirm diagnosis

 Desmopressin may still be useful in some instances of mild 

bleeding for type 2 VWD patients.

 Undergoing major surgery, should not receive desmopressin as 

sole therapy - even a small amount of bleeding may result in 

critical organ damage.

 No need for challenge test : adult patients with type 1 VWD 

whose baseline VWF levels are ≥0.30 IU/mL.

 Type 1 VWD and VWF levels of <0.30 IU/mL – would need trial.



Desmopressin contraindicated in:

Type 3 VWD

Type 2B VWD - may 
cause 

thrombocytopenia as 
a result of increased 

platelet binding.

Active cardiovascular 
disease 

coronary heart 
disease, 

cerebrovascular 
disease 

peripheral vascular 
disease

seizure disorders age <2 years

type 1C VWD in the 
setting of surgery

Preeclampsia
More precaution while 
using Oxytocin and IV 

Fluid



Hyponatremia in Desmopressin use

 Due to free water retention

 Should receive normal saline if IV fluid replacement is 

required

 Free water intake should be restricted

 Education about signs and symptoms of hyponatremia

Intranasal Spray



Benefits of the trial

 Excellent haemostatic efficacy in both surgical and medical 

setting: 94-97%

 Treatment of bleeding episode: efficacy -96% 

 Avoid serious complications in Type2B VWD

Harms and burden of the trial

 Vomiting

 Hyponatremia (4-72%)

 Headache (9%), facial flushing (9%)

 Dizziness, asthenia and peripheral oedema (43%)

Desmopressin trial reduces the risk of not receiving a treatment that may not be 
effective.



Desmopressin as treatment option

 Desmopressin is a valid treatment option (primarily type 1 

VWD) and who have a baseline VWF level of <0.30 IU/mL

 Recommendation: Trial of desmopressin and treating based 

on the results

• 93.4% of whom showed good response

• The treatment was effective with one 

single dose of DDAVP in almost all 

patients



Practical considerations for desmopressin 
trial/challenge and administration

Domain Description

Route
Either IV or intranasal desmopressin (may not be successful because of issues with administration and/or 
absorption. SC route has also been used.

Dose

IV desmopressin: 0.3 μg/kg, maximum dose of 20 μg. 
Nasal spray (150 μg per spray) is given as 1 spray for individuals weighing <50 kg and 2 sprays for individuals 
weighing ≥50 kg.

Timing of laboratory testing

VWF antigen, VWF activity, and FVIII activity levels: immediately before administration of desmopressin, ∼30-
60 min after, and ∼4 h post administration, because in type 1C VWD, there is a rapid decrease in VWF 
levels.

Responsiveness

Definitions: An increase of at least 2 times the baseline VWF level and the ability to achieve both VWF and 
FVIII levels of >0.50 IU/mL Desmopressin responsiveness does not guarantee good haemostasis, Higher levels 
may be indicated based on type of procedure.

Precautions

Risk of hyponatremia: should not be given on >3 concurrent days and not administered to children age <2 yr
Tachyphylaxis occurs after repeated infusions. 
Caution in patients with active cardiovascular disease, pregnancy.



Antithrombotic therapy

 Patients with cardiovascular disease who require treatment with 

antiplatelet agents or anticoagulant therapy, the 

panel suggests giving the necessary antiplatelet or anticoagulant 

therapy over no treatment.

 Limit the length of antiplatelet or anticoagulant therapy as required

 Bleeding is more of a risk in type 2 or type 3 VWD

 Addition of tranexamic acid may be required in patients with a severe 

bleeding phenotype to minimize bleeding.





Management of Surgery: 



Major Surgery

 Targeting both FVIII and VWF activity levels of ≥0.50 IU/mL for at least 3 
days after surgery, as clinically indicated after the surgery

 Type of procedure, and bleeding history as well as availability of VWF and 

FVIII testing.

 WThe specific target levels should be individualized based on the patient, 

type of procedure, and bleeding history as well as availability of VWF and 

FVIII testing.

 Magnitude of the desirable or undesirable anticipated effects of 

maintaining a FVIII activity level of ≥0.50 IU/mL Vs VWF activity level of 

≥0.50 IU/mL for at least 3 days after major surgery.

 Overall, the available evidence is very low.



Minor surgery/invasive procedures

 Increasing VWF activity levels to ≥0.50 IU/mL with desmopressin or factor 
concentrate with the addition of tranexamic acid

 Type 1 VWD: Tranexamic acid alone rather than targeting VWF activity 

levels ≥0.50 IU/mL with patients with with baseline VWF activity levels of 

>0.30 IU/mL and a mild bleeding phenotype undergoing minor mucosal 

procedures

 Type 2 VWD (including patients with type 2B VWD) will also require 

treatment with VWF concentrate rather than desmopressin

 Type 3 VWD will require VWF concentrate. Desmopressin is 

contraindicated

 For Dental procedures, may consider use of local haemostatic measures 

(eg, gelatin sponges



Biostate Presentations

 Recombinant VWF: Vonicog alfa – Veyvondi- EU, US, Canada and Switzerland

 TGA approved for management of bleeding, surgical bleeding and surgical prophylaxis



MINOR SURGERY MAJOR SURGERY

Dose (FVIII) and interval 30 IU/Kg every 24hrs 50 IU/kg every 12-24hr

Pre-op target FVIII:C and VWF:RCo >50 IU/dL FVIII:C and VWF:RCo near 100 

IU/dL

Maintenance target FVIII:C and VWF:RCo >30 IU/dL FVIII:C and VWF:RCo >50

IU/dL

Duration 1-5 days until bleeding risk has 

passed

5-10 days until bleeding risk has 

passed

Borderline FVIII, VWF:Ag and RCo >30-50IU/dL. No therapy

DDAVP if response

DDAVP if response 

VWF concentrate

Mild-mod 

type 1

FVIII, VWF:Ag and VWF:RCo >15 IU/dL DDAVP if response 

VWF concentrate

DDAVP if response 

VWF concentrate

Severe 

type 1

FVIII>10 IU/dL and VWF:Ag<15 IU/dL DDAVP if response 

VWF concentrate

VWF concentrate

2A or M VWF:RCo to VWF:Ag <0.6-0.7 DDAVP if response 

VWF concentrate

DDAVP if response 

VWF concentrate

2B VWF:RCo to VWF:Ag <0.6-0.7 and

enhanced low dose RIPA

VWF concentrate VWF concentrate

2N FVIII <40 IU/dL and FVIII:C to VWF:Ag

<0.5. Low VWF:FVIIIB

DDAVP if responsive (t 1/2) VWF 

concentrate

VWF concentrate

3 FVIII <10 IU/DL and/or VWF:Ag <5 IU/dL VWF concentrate

(consider continuous infusion)

VWF concentrate

(consider continuous infusion)

The addition of Tranexamic acid should be considered in all situations



Biostate Dosing Guide



Menorrhagia

How we define? >80mL, passing clots >2.5cm diameter, changing pad 

or tampon hourly or developing anaemia

 Should be managed with multidisciplinary approach. 

 73% good response to the combined oral contraceptive pill.

 Tranexamic acid orally 1g qid d1-4 of menstruation

DDAVP may be used for a maximum of 3 days

 Intrauterine progesterone contraceptive device

 Iron supplementation should be considered if there is evidence of iron 

deficiency anaemia



Heavy menstrual bleeding

 Either hormonal therapy (CHC or levonorgestrel-releasing intrauterine system) or 

tranexamic acid over desmopressin

 Multiple options can be combined, especially if control of heavy menstrual bleeding 

is less than optimal with the initial therapy with tranexamic acid.

 Desmopressin is not effective in type 3 and many type 2 VWD patients and is 

contraindicated in type 2B VWD.

 Levonorgestrel-releasing intrauterine system

 Development of multidisciplinary clinics

 Other benefits with use of hormonal therapy

 Use of VWF concentrate in selective patients

Should tranexamic acid, hormonal therapy (ie, levonorgestrel-releasing intrauterine 
system or hormonal contraceptives), or desmopressin be prescribed?



Broaden the approach in management

Rule out common pelvic pathologies, such as fibroids 
and polyps, especially those not responding to first-line 
treatment.

Special consideration for those who are at high risk of 
endometrial hyperplasia/malignancies.

Women age >35 years

Polycystic ovaries

High BMI

Diabetes

Hypertension



Evidence:

 No comparative data for evaluating tranexamic acid vs hormonal therapy.

 No difference between desmopressin and hormonal therapy

 Menstrual flow was higher in the desmopressin group

 Levonorgestrel-releasing IUD helps 

 Better control of heavy menstrual bleeding, 

 Improved QOL, 

 Haemoglobin

 Shortened duration of menstruation.

 The expulsion rate for a levonorgestrel-releasing IUD- 15%, and the malposition rate -10%.

 Research needs: Comparative studies mono Vs Combined

QOL improvement

Lev containing IUD- acceptability, expulsion, spotting rates



Obstetric issues

• Management of pregnancies should occur in consultation with the nearest 
HTC centre and in an obstetric unit with appropriate facilities

• VWF and FVIII rise during pregnancy and should be repeated in the 
third trimester between 32-34 weeks.

• Levels of FVIII and VF:Rco >50 IU/dL are considered adequate for 
delivery

• VWF concentrate should be used to achieve these levels

• If necessary maintain them for 5-7 days post partum

• Mode of delivery should be decided on obstetric grounds

VWF cover for neuraxial anesthesia during labor? 
What should be the target VWF activity? 



 No comparative studies

Complications of the epidural procedure was 6%

 Experience with 110 women whose VWF levels were increased 

to 0.50 - 1.50 IU/mL Vs 34 women whose levels were increased 

to >1.50 IU/mL. In both groups, 100% of women were able to 

receive the epidural procedure.

 Panel did not recommend targeting higher VWF levels due to 

lack of evidence.

Obstetric issues





Obstetrics: postpartum management

 Tranexamic acid may be given systemically via the oral or IV route. The 

oral dose is 25 mg/kg (typically 1000-1300 mg) 3 times per day for 10 to 

14 days or longer if blood loss remains heavy.

 Safe while breastfeeding

 Outcomes evaluated included vaginal hematoma, thrombotic 

complications, and blood loss. 

 No studies evaluated the risk of major bleeding, need for other 

medical procedures, or mortality.

 Reduced the risk of secondary postpartum haemorrhage 

 Tranexamic acid may also reduce the risk of primary postpartum 
haemorrhage, Pr PPH, Need for Tx, vaginal haematomas

In women with VWD, should tranexamic acid be prescribed (or not) during the postpartum 
period?



Obstetrics: postpartum management

 Ideal VWF activity level to prevent PPH is not known

 Women without VWD often have VWF activity levels of >1.50 IU/mL by 

the time of delivery. 

 Raises the question of whether women with VWD are at greater risk of 

postpartum haemorrhage if they do not achieve these same 

physiologic levels.

 Additional research needs: 

 Efficacy of tranexamic acid in the prevention and treatment of PPH 

in women with VWD, including the optimal duration of therapy

 Clinical trial on prevention of PPH 

 Basic science research on understanding fibrinolysis in the 

postpartum period.



Platelet-type von Willebrand Disease (PT-VWD) 

 PT-VWD is a rare autosomal dominant platelet bleeding disorder. 
(55 pts).

 Frequently misdiagnosed and inappropriately treated. 

 Currently, there are no clear guidelines for the diagnosis and 
management of PT-VWD pts.

 Tests essential are: platelet count and size, ristocetin-induced 
platelet agglutination with mixing studies, and sequencing of 
platelet GP1BA gene. 

 Platelet transfusions and von Willebrand factor-rich concentrates (if 
VWF is low) are the most effective treatments. 

 This consensus may help to avoid misdiagnosis and guide 
appropriate management of patients with this disease.



VWF inhibitors

 In multi-transfused patients with type 3 VWD:  Frequency 5–10% but not seen 

in other VWD subgroups. 

 Loss of response to VWF concentrate, occasional anaphylactic reaction.

Recommendations:

 Traditional mixing studies are unreliable method for inhibitor screening in 

type 3 VWD and measurement of in vivo recovery should be considered if 
an inhibitor is suspected.

 Management: High dose rVIII infusion, rVIIa, platelet transfusion and 
tranexamic acid.

James et al, 2013; Mannucci, 2001 



Limitations of these guidelines

 The limitations of these guidelines, still recommendations 

with low or very low certainty in the evidence.

 Updating or adapting recommendations locally.

 Plans for updating these guidelines.

More collaborative work needed

 ongoing surveillance for new evidence, review by 

experts, and regular revisions.



Take Home Messages:

 Clear diagnosis of VWD is very important

 Prophylaxis for frequent recurrent bleeding pts 

 Desmopressin trials to determine therapy is preferred

 Use of antiplatelet agents and anticoagulant therapy, in clinical context

 Target VWF and factor VIII activity levels for major surgery >.50IU/L

 Effective use of Tranexamic acid

 Management options for heavy menstrual bleeding – Hormonal IUDs are 

most useful

 Management of VWD in the context of neuraxial anaesthesia during labor

and delivery 

 Management in the postpartum setting tranexamic acid is safe.



India’s Moon Mission Chandrayan 3: Moon landing in south pole



Thanks ! 
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