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2021 Von Willebrand disease guidelines

11 diagnosis recommendations covering-

• The role of bleeding assessment tools (BAT) 
in the assessment of patients suspected of 
VWD

• Diagnostic laboratory cut-offs for type 1 
and type 2 VWD

• The role of genetic testing vs. phenotypic 
assays for types 2B and 2N

• The reconsideration, rather than simple 
removal, of a type 1 VWD diagnosis, should 
VWF levels normalize over time

8 management recommendations covering-

• Prophylaxis for severe and frequent bleeds

• Desmopressin (DDAVP) trials to determine therapy

• Use of antithrombotic therapy (antiplatelet agents 
and anticoaguant therapy)

• Target VWF and factor VIII activity levels for major 
surgery

• Strategies to reduce bleeding during minor surgery or 
invasive procedures

• Management options for heavy menstrual bleeding

• Management of VWD in the context of neuraxial 
anaesthesia during labour and delivery

 • Management in the postpartum setting with 
tranexamic acidBlood Advances 5(1) 280; open access 

1/12/21



◼ 1926: Erik von Willebrand described a 
bleeding disorder in 23 (16 women and 7 
men) of 66 members of a family from 
the Aland Islands

◼ He  termed this initially “hereditary 
pseudohemophilia”

◼ Hjördis Sunblom, age 5 was the index 
case with prominent muco-cutaneous 
bleeding, 9th of 11 siblings

◼ She exsanguinated to death 8 years later 
at the onset of menarche, predeceased 
by  3 of her sisters also died from 
bleeding

The Past

In the beginning…...



1924- a 5 y/o girl Hjordis Sundblom, 9th of 11 children 
referred to Erk von Willebrand with bleeding time of 2 
hours!

 1993- researchers identified a single cytosine deletion 
in exon 18 of VWF in surviving family members



Abou-Ismail MY, Kouides PA, 
James PD, Connell NT. von 
Willebrand disease: an 
illustrated review. Res Pract 
Thromb Haemost. 2026 Jul 
11;10(5):106838. PMID: 
42598104; PMCID: 
PMC13471213.



The Present:
VWF has 3 major binding partners involved in the primary and 
secondary stage of hemostasis. Which of the following is not 
a binding partner?

A.Platelets

B.FVIII

C.Collagen

D.Fibronectin

.

The Past: 1957-Marie Inge Nissen and Margreta 
Blomback  described a plasma faction that corrected 
both FVIII and bleeding time



The Present Understanding of VWF from Gene to Protein



The Present Understanding of the VWF life cycle

1. Synthesis
2. Protein 

packaging and 
storage

3. Secretion
4. Clearance



The Present Understanding of the Physiology of VWF in Hemostasis



Present Concept: VWD is an Absolute or Functional deficiency
 i.e. Quantitative or Qualitative i.e.. Hypo/aprotienemia (Type1/3) or Dysproteinemia (Type 2) 

Qualitative 
deficiency due to 
loss of HMW 
multimers or loss 
of function despite 
normal multimer #

Reduction in all 
multimers but 
normal function & 
composition of 
multimers

Complete 
reduction of 
multimers

The Past: 1994 International Society of Hemostasis and Thrombosis proposed a classification of VWD



The Present Understanding of the VWD Subtypes
➢A = Absent 

multimers

➢B = increased 
platelets binding 

➢M= Mad at the 
platelets

➢N =  No binding 
to factor VIII



The Past: 6 subtypes of VWD
The Future….is now!- a 7th was added- Type 1C

J Thromb Haemost. 2026 Jul;24(7):2656-2660.  
PMID: 41786033.



The Past: VWD was termed pseudohemophilia
The Present: We Now Know Its 5-10 times more common than hemophilia





The Future: Increasing Awareness of VWD

Seidizadeh O et al 
Beyond a century of 
discovery: the global 
and persistent burden 
of underdiagnosis in 
von Willebrand 
disease. Res Pract 
Thromb Haemost. 
2026 Jan 
20;10(1):103359. 
PMID: 41732305; 



The PastThe Present Clinical Landscape of VWD



The Recent Past: Subsequent development of a 
standardized ISTH bleeding assessment tool (BAT)

• Well defined symptom (eg. epistaxis 
5/year or > 10 min)

• Summing the symptoms/cumulative score

• Grading the symptom based on degree of 
intervention



Rodeghierio et 
al, JTH 2005; 
3:1-9

1 pt= symptom 
(rigorously 
defined)

2 pts= 
sought provider 
attention

3 pts= 
underwent provider 
intervention

4 pts= 
underwent        
transfusion or surgery

https:// 
bleedingscore
.certe.nl/

Also 
available 
in MedCalc

Evolution of 
the ISTH 
Bleeding
Assessment
Tool 
(BAT)

https://bleedingscore.certe.nl/
https://bleedingscore.certe.nl/
https://bleedingscore.certe.nl/


A 15 year old female is referred from the Emergency Room for 
suspected VWD after presenting with epistaxis requiring packing. She 
also reports heavy menses changing her sanitary pad every 90 minutes 
since menarche at age13 . She also reports “easy” bruising throughout 
childhood and prolonged bleeding from cuts.  What is her bleeding 
score per the ISTH Bleeding Assessment Tool?

A. 3 points

B. 5 points

C. 8 points

D. 10 points



The Present: 
Initial evaluation of patient 1: My Clinical Pearls 

• Be able to do bleeding score in 
your sleep 

• And short version in parents 
and sibs

• Ask for s/s in consideration of 
Hypothyroidism

• Low thyroid hormone can 
decrease VWF biosynthesis

• Take good history for 
superimposed medications/OTCs 
causing platelet dysfunction

“A > H”

• ASA

• Beta lactams

• Clopidogrel

• anti-Depressants

• Vitamin E

• Flavinoids

• Gingko

• and other Herbs:  garlic, birberry, 
ginger,ding quai, ginseng, turmeric, 
meadowsweet, willow

• Besides anti-platelet meds and herbs,  know 
about coumarin containing herbs-motherwort, 
chamomile, horse chestnut,red clover, fenugrek



The Present: The initial “core”  tests of someone with 
suspected VWD (at Rochester General Hospital)

A. CBC, PT, PTT, fibrinogen,  VWF:RCo, VWF antigen, FII, FV, FVIII, closure time

B. CBC, PT, PTT, fibrinogen,  VWF:RCo , VWF antigen, FVIII, bleeding time

C. CBC, PT, PTT, fibrinogen, VWF:RCo, VWF antigen, FVIII, closure time

D. CBC, PT, PTT, fibrinogen, VWF:RCo, VWF antigen, FVIII, closure time, VWF 
multimers



Laboratory testing of VWF activity over the years

Past (poor coefficient of 
variation)- VWF:RCo

• Patient Plasma plus

• Lyophilized Platelets as 
as GpIb source plus

• Ristocetin (to promote 
platelet agglutination) 
then measure 
agglutination

Present- VWF-Gp1bR

• Patient Plasma plus

• recombinant GP1b 
immunologically 
bound to latex or 
magnetic particles

•  Add ristocetin and 
patient plasma, 
measure 
agglutination

Present/Future (now NYS 
approved)- VWF-Gp1bM

• Patient Plasma plus

• recombinant gain of 
function GP1b 
immunologically bound 
to latex or magnetic 
particles

*LOWEST COEFFICIENT OF 
VARIATION*



The Present Evolution of VWF-Platelet Binding Assays:
                         “VWF activity”



Adapted from Ng and DiPaola Blood. 2015;125:2029-2037

The Present  algorithmic approach to laboratory testing- if VWF level < 50% then 
calculate 2 ratios- VWF activity(VWF RCo)/ VWF:Ag and FVIII/VWF:Ag… 

<0.7

>0.7

If FVIII/VWF:Ag <0.7:



VWF testing sequence: VWF profile>multimers>CB activity> RIPA etc.
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My Clinical Pearls of VWD Testing

• Do not stop COC as present formulations are too low of a dose to 
raise VWF levels to any degree of clinical significance

• We need to convince insurers to cover on site testing and have them 
stop trying to save money by sending it to national laboratories 
3000 miles away!

• Remember VWF is an acute phase reactant so be aware of present 
state of health when testing

• Consequently, if levels >50% but <100% we and others have shown 
that there is only 5% chance on re-resting levels may be < 50% so in 
general we do not test if levels > 100%



The Present 
Understanding of 
Variables Affecting VWF 
levels

Schaefer BA,Cheng D, Kouides P. Impact of obesity on factor VIII 
and von Willebrand factor levels in patients with Type 1 von 
Willebrand disease and low von Willebrand factor: An analysis of 
the ATHNdataset. Haemophilia. 2022 Jan;28(1):109-116. PMID: 
34874087

: 5 studies, N=461 total Type 1/Low VWF

2018 Rochester NY study AJH. 

2018 Feb;93(2):232-237



28

So how often should we 

check VWF levels in type 1 

VWD and low VWF?

Consider repeating VWF 

panel every 3-5 years, and 

reconsider treatment plan 

based on the levels 

especially in older patients 

pre-operatively

Moving Forward into the Future….
And to reiterate, stop 
insurers from 
mandating send out 
laboratory testing!! 
Insist on lab app’t at 
WNY Hemophilia 
Center!!



Ideal VWD testing environment- On-site Coagulation Lab

• Phlebotomy, processing and analysis occurring in 
a timely manner

• Most important aspect is prompt 
processing

• Most insurers necessitate testing be performed at 
outside laboratories

• Increased likelihood of inappropriate 
processing

• False positive VWD diagnosis

• Multi-center study in 2020 showed assays 
increased within normal range in 30-50% of 
subjects when re-tested at on-site laboratories

• Consequences of misdiagnosing VWD-

• Inappropriate interventions

• Inadequate therapy

• Increased healthcare costs

• Unnecessary stress to patients and families

• Repetitive VWD testing 29

• Lipton R Misdiagnosis by 
Milkbox Haemophilia 
2003, 9:235-236

• Coyle T, et al. Milk Box 
Misdiagnosis of Von 
Willebrand Disease Is 
Common. Blood. 
2008;112(11):2266..

• Jaffray J, Laboratory 
misdiagnosis of von 
Willebrand disease in 
post-menarchal females: 
A multi-center study Am J 
Hematol. 2020; 
95(9)1022-1029.
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Seidizadeh O, Lillicrap D. Molecular genetic testing in von Willebrand disease: past, present, and beyond. 
Haematologica. 2026 Jan 1;111(1):44-53. PMID: 41496703.

The Future:
Expanding role of genetic 
testing



Case 1 continued- 15 y/o with BAT of 8 presenting to 
ED with epistaxis needing packing and heavy menses 
since menarche
• The patient undergoes testing for VWD: 

• Ristocetin cofactor AKA VWF activity = 26% (normal 40%-120%) 

• VWF antigen = 28% (normal 50%-150%)

• FVIII level = 47% (normal 50%-150%).  

• VWF multimers are slightly reduced but in normal pattern. 

• A presumptive diagnosis of Type 1 VWD was made (definitive diagnosis was then made 
when a second set of levels returned subnormal).  



The Present:
VWD Management
Options



The Present: Management of VWD by subtype



The Present: 
Management of VWD by guidelines



Desmopressin-1-deamino-8-D-arginine vasopressin (DDAVP)
Image result for desmopressin vial

2021 VWD guidelines panel- Patients for whom desmopressin 
is a valid treatment option (primarily type 1 VWD) and who 
have a baseline VWF level of <0.30 IU/mL, the 
panel suggests performing a trial of desmopressin and treating 
based on the results over not performing a trial and

Connell NT Blood Adv. 2021 Jan 12;5(1):301

https://www.google.com/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=2ahUKEwjtlpy90bHgAhVROq0KHdldBsoQjRx6BAgBEAU&url=https://dir.indiamart.com/impcat/desmopressin-acetate.html&psig=AOvVaw1zRmrLuGYslLvxBaTGiKDp&ust=1549904265366728


The Present at the Mary M. Gooley 
HTC: Lower Dose DDAVP
• Standard recommended dose of DDAVP 

based on 5 (!!) healthy controls treated with varying 
doses of DDAVP ranging from 0.1 to 0.4 mg/kg.

•  A dose-response relationship was observed for FVIII:C 
up to 0.3 mg/kg, for VWF Ag up to 0.2 mcg/kg

1. Mary M. Gooley Hemophilia Center experience – “Sham dosing”

a) Cap at 25 mcg IVSS  if weight >80 kg

b) Lower dose 0.15 mcg/kg IVSS in patients with mild VWF deficiency 
if adequate DDAVP trial and prothrombotic risks present and/or worried 
about hyponatremia especially if on SSRI or Ob-Gyn case including 
childbirth 

2. Recent low dose studies with 0.15 mcg/kg sc show adequate fold rise
N VWF:RCO VWF Ag FVIII

Denzili, Turkey 2013 14 3.6 4.0 4.0

Ontario, Canada 2014 40 5.5 3.4 5.3

Akin M, Hematology 2013:18(2);155-
118

Siew DA, et al. Blood Coag Fibrinol 2014 
on-line

Furqan F, Sham R, 
Kouides P. Efficacy 
and safety of half-
dose desmopressin 
for bleeding 
prophylaxis in 
bleeding disorder 
patients undergoing 
predominantly low to 
moderate risk 
invasive procedures. 
Am J Hematol. 2020 
Oct;95(10):E285-
E287.. PMID: 
32628278.



The Past to Present: Evolution of VWF replacement therapy

In patients with VWD with a history of severe and frequent bleeds, the guideline 
panel suggests using long-term prophylaxis rather than no prophylaxis (conditional 
recommendation based on low certainty in the evidence of effects ⨁⨁◯◯).



Past: Plasma VWF Replacement….Present: also rVWF



The Present: Surgical  Management 
My Clinical Pearls:

• Individualize treatment goals 
based on patient levels, bleeding 
phenotype, site of surgery and 
surgical bleed/thrombotic risk

• Communicate orally and with care 
of plan letter

• Low threshold for overnight stay

• We are spoiled and in house 
check levels daily (cost-effective!!)

• Liberal use of anti-fibrinolytics

• Reserve DDAVP for minor 
procedures 

• For moderate/major bleeding risk 
procedures in  Type 1 patients we 
prefer VWF replacement d/t to 
hyponatremia, tachyphylaxis and 
CV risk (in older patients)



Case continued 15 y/o Type 1 VWD

• You counsel the patient and her parents on her new diagnosis. 

Which of the following is not a clinical manifestation/complication of 

VWD in females?

A. Iron deficiency anemia

B. Increased rate of gynecological surgical interventions (dilatation and 

curettage, hysterectomy)

C. Decreased quality of life

D. Increased rate of miscarriage

E. Postpartum vulvar hematoma

Skeith L and the VWD Pregnancy Loss Study 
Group. Pregnancy loss in individuals with 
von Willebrand disease and unspecified 
mucocutaneous bleeding disorders: a 
multicenter cohort study. J Thromb 
Haemost. 2025 Feb;23(2):429-439. PMID: 
39454883.



MenstruationChildbirth

Psychosocial complications             

(Quality-of-life impact)

• Increased prevalence of anxiety          

(-depressive) disorders

•1/3rd to 1/2 have lost time from 

work/school in the past year

• In one study QOL impairment was 

equivalent to a HIV + severe 

hemophiliac
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• Increased prevalence of anxiety          

(-depressive) disorders

•1/3rd to 1/2 have lost time from 

work/school in the past year

• In one study QOL impairment was 

equivalent to a HIV + severe 

hemophiliac

Post-partum hemorrhagePostPost--partum hemorrhagepartum hemorrhage

MenorrhagiaMenorrhagia

Female with VWD

Other menstrual issues:
• Increased prevalence of mid-

cycle pain (Mittlesmerz)  and 

dysmenorrhea

• Risk of hemoperitoneum

•? Increased incidence of 

endometriosis, polyps, fibroids

Other menstrual issues:
• Increased prevalence of mid-

cycle pain (Mittlesmerz)  and 

dysmenorrhea

• Risk of hemoperitoneum

•? Increased incidence of 

endometriosis, polyps, fibroids

Medical and Surgical 

complications
• Iron deficiency anemia

• Increased rate of surgical 

interventions: D&C, hysterectomy

Medical and Surgical 

complications
• Iron deficiency anemia

• Increased rate of surgical 

interventions: D&C, hysterectomy



Case continued (15 y/o Type 1 VWD)  The patient, and her parents are 
informed that there are numerous treatment options for managing her  
heavy menses.

• All the following are front-line options to control heavy menses 
in this patient except?

A.Tranexamic acid (Lysteda TM) 1.3 gram po tid first 5 days of 
menses

B.MIRENA IUD

C.Combined oral contraceptive (COC)

D.Plasma-derived VWF containing FVIII concentrate





Best Therapy 
for VWD- 

related heavy 
periods??

Antifibrinolytic 

therapy

Intranasal 

DDAVP 

(Stimate®)

Oral contraceptive Levonorgestrel IUD

Endometrial 

ablation

HysterectomyVWF/FVIII 

concentrate

Hemostatic Therapies:

Brignardello-
Petersen R et al : 
Blood Adv. 2021 
Oct 21:Blood 
Advances. PMID: 
34673921.

The panel suggests using either hormonal 

therapy (CHC or levonorgestrel-releasing 

intrauterine system) or tranexamic

acid over desmopressin to treat women 

with VWD with heavy menstrual bleeding 

who do not wish to conceive (conditional 

recommendation)



Back to our 15 y/o patient, a year later (age 16)

• Patient undergoes DDAVP trial with robust response

• Parents opt for Intranasal DDAVP for daughter’s heavy 
periods

• Follow-up PBAC score showed decrease from 320 to 
60

• One year later, patient’s pediatrician calls me and tells 
me that she is now pregnant 

• Asks why did I not prescribe COC instead of IN DDAVP 
as she was sexually active then 

• A long silence ensued at my end of the phone call

• Family and patient are concerned about delivery-

• Can she have an epidural ?

• Won’t she bleed after delivery b/c of her VWD?

N.B. She initially underwent 1 and 4 hr IV 
DDAVP trial with <30% decrease from the 
peak VWF level so ruling out Type 1C



Case continued- regarding her pregnancy-

• All the following statements are correct except: 

A.  A VWF level > 50% in the third trimester would clear her for an 
epidural

B.  The VWF levels can begin to fall 3 days post-partum placing the 
patient at risk of post-partum hemorrhage

C. Tranexamic acid can be prescribed prophylactically post-partum to 
reduce risk of hemorrhage

D. Patient should be advised to have an induction to reduce risk of PPH



Pregnancy in VWD

• von Willebrand factor (VWF) and factor 
VIII (FVIII) levels increase in healthy 
pregnancy by 200-250%1

• VWF increases are much less 
pronounced (or absent) in pregnant 
women with VWD2

• Women with VWD have high rates of 
postpartum hemorrhage (PPH), even 
with treatment for VWD3,4

• 5-40% prevalence of PPH compared to    
2-10% prevalence in general population

1 Drury-Stewart et al. PLoS One.  2014 Nov 19;9(11):e112935; 2Castaman G. Mediterr J Hematol Infect Dis. 2013; 5(1): 

e2013052; 3James et al. Haemophilia. 2015 Jan;21(1):81-7; 4Machin & Ragni. Blood Adv. 2020 Jul 28;4(14):3234-3238.

VWF changes in pregnancy in normal 

patients and patients with VWD

Present Issues in VWD related pregnancy:

1. How best to raise level in Type 1 VWD- DDAVP 
or VWF?

2. Optimal target VWF level for epidural? >50.%, 
>100%, > 150%?

3. Optimal target VWF level for delivery? >50.%, 
>100%, > 150%?

4. How long to maintain levels?
3.    Role of tranexamic acid

>Prefer VWF replacement

>Prefer 100-150%

>3-7 d

> For 7-14 d PP

>Prefer >50%



Present Challenges for VWD Patients

• Despite greater awareness in screening women and girls:

• Diagnostic delay for women with VWD still persists since CDC report 22 years ago of 16 years average delay-

• 2024 Alberta Canada study- 14 years diagnostic delay in 178 women 

• Many do not have adequate control of heavy menses once diagnosed-

• 2023 Kingston Ontario Women’s BD Clinic- N=109: only 74 (68%) were satisfied with medical management, and 
only 18 (17%) with first-line therapy

• No agreement on how best to manage peri-partum in terms of target VWF level and how to raise it (DDAVP or VWF product 
and in turn bolus or continuous)

• No consensus on defining severe VWD to warrant prophylaxis or how best to manage AVM-related GI bleeding

• The past decade has seen an explosion of new hemophilia products but not VWD products yet 



Lack of awareness among PCPs and Ob-Gyns and lack of clarity on VWD 
nomenclature & management historically has led inadvertently to distress 

and limited access to the Hemophilia Treatment Centers

Our HTCs were created to largely support males 
with moderate and severe hemophilia

Present Challenges in Improving Care at our Own HTCs!!!

Slide courtesy of Dr. Robert Sidonio, 
Emory HTC, Atlanta GA



• Rochester and Buffalo,                  
in progress

• Through supporting various 
organizations: e.g. NBDF, WFH, WGBD

Present and Future: 
Improving Care at Our Own HTCs and beyond Western NY!

Lim MY, Anguiano KC, Carpenter SL, Funkhouser KB. Building access to care for Women and Girls+ with 

Bleeding Disorders: the WGBD Clinic of Excellence Model. Res Pract Thromb Haemost. 2025 Sep 

30;9(7):103203. PMID: 41208943



The Present & Future  of Angiogenesis and Gene Therapy

Gene Therapy now and beyond



The Bright Future of VWD Research and Care!!....
The Great Promise of the Next Decade for VWD Patients- 
Novel Therapeutic Strategies!!!!..aptamers, bispecifics, MoAbs, Nanoparticles

Casari C, Leebeek FWG, Peyvandi F. Historical, current and future treatments for von Willebrand disease. 
Haematologica. 2026 Jan 1;111(1):54-66. Dec 11. PMID: 41496704



Casari C et al 
Haematologica. 
2026 Jan 
1;111(1):54-66. 
PMID: 41496704
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