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No-profit, investigators initiated, multicenter, European-Iranian 

observational, retrospective and prospective study on patients with 

diagnosis of Type 3 von Willebrand Disease.

(3WINTERS-IPS, registered at www.clinicaltrial.gov as NCT02460458)



Study objectives

• International network among European (125 cases) and Iranian (125 cases) Centers

• Prospective enrollment of the 250 VWD3 patients using a common database online

• Detailed information about previous bleedings and exposure to VWF concentrates

• Bleeding severity score of VWD3 calculated with a common questionnaire

• Plasma and DNA samples from all the 250 patients for centralized analyses

• Confirmation of the diagnoses using centralized tests

• VWF gene defects with VWF phenotype and risk of anti VWF inhibitors

• Common methods for anti-VWF antibody determination and for gene analyses in 
VWD3

• Frequency and sites of bleeding in VWD3 followed-up for 2 years 

• Efficacy assessment of the VWF concentrates used to treat VWD3 using the most 
objective criteria for efficacy.



• Inclusion Criteria
• All ages, both genders

• Informed Consent obtained (parents will sign for children)

• Previous documented Diagnosis of VWD3 (VWF antigen: undetectable or <5 
U/dL)

• Detailed information on inherited pattern, history of bleeding, previous 
exposure to blood products

• Availability of plasma and DNA samples at enrolment

• Exclusion Criteria
• Patient who, at the enrolment, are not available for follow-up



•A total of 16 
Investigational sites will be 
initially involved in this 
project in:
• 8 European countries: 

France, Germany, 
Hungary,Italy, Netherland, 
Spain, Sweden, UK and 

• other 7 sites in Iran.

• P. Eshghi IR – 01 

• M. Karimi IR – 02 

• G. Tooghe IR – 03 

• MR. Baghaiepour IR – 04 

• B. Keykhai IR – 05 

• Z. Badiee IR – 06 

• H. Hoorfar IR – 07

(M. Ghanavat since 2020 )
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MILESTONES:2012-2022
• M1:     Implementation of network, database, website

• M2:     Inclusion of at least 150 VWD3 patients

• M3:     Inclusion of all the 250 VWD3 patients

• M4:     Implementation into database of prospective CRF

• M5:     Inclusion of confirmed VWD3 into prospective study (at least 150)

• M6:     Report on the use of VWF concentrates (on demand versus prophylaxis) on the VWD3 patients 
prospectively observed for 2years(Quantities, Efficacy and Safety)

• M7:     Ethical approvals and start of additional 2-year extension prospective phase&new database of
prospective CRF for the data collection during the extension

• M8:     Report on the use of VWF concentrates (on demand versus prophylaxis) on the VWD3 patients 
prospectively observed for the previous(2017–2018) 2years (Quantities, Efficacy and Safety)

• M9:     Report on the use of VWF concentrates (on demand versus prophylaxis) on the VWD3 patients 
prospectively observed for the additional(2021–2022) 2years(Quantities, Efficacy and Safety)

• M10:   Global evaluation on the use of VWF concentrates(on demand versus prophylaxis) on patients 
with confirmed VWD3 diagnosis prospectively observed for 4years (Quantities ,Efficacy and Safety)











WHAT HAS BEEN PUBLISHED OR PRESENTED 
TILL  10-2022?







• The 3WINTERS-IPS is the first extensive, multicenter
investigation of type 3 patients that systematically
collects clinical and laboratory phenotypic data

•Aims and method of study:
• Bleeding symptoms in VWD type 3 patients :

• Frequency and the Severity across age and sex groups
• Compare with type I
• To investigate any possible clustering of bleeding

symptoms
• Bleeding score (BS) using the MCMDM-1VWD bleeding

questionnaire



• 106 patients of Iranian descent



Bleeding symptoms

• VWD type 3:
• Males had a higher frequency of hemarthroses and hematomas than females

• Epistaxis was the most frequent clinically relevant bleeding symptom ,followed 
by menorrhagia in females

• VWD type3 comparing with type 1:
• Surgical, post-extraction and post-partum bleeding, and menorrhagia were not 

specifically over-represented in type 3 VWD. 
• Deep hematomas, hemarthroses, oral cavity, and CNS bleeding were 

overrepresented (>five-fold) in type 3 VWD. 



Increased bleeding scores were evident for all age-classes and even in pediatric cases 



Relationship between bleeding severity and VWF:Ag in 
the two merged cohorts

adjusted for age, sex, and ABO blood type



Bleeding symptom clusters



• The 3WINTERS-IPS and the MCMDM-1 VWD cohorts were:
• Similar as for sex distribution

• Differed significantly in terms of age of diagnosis and severity of clinical 
presentation.

• The ABO composition was also noticeably different, with an excess of blood O 
group patients in the type 1 MCMDM-1 VWD cohort

• Severity:
• the BS emphasizes the importance of a bleeding disorder as a determinant of 

the “severity” (e.g., amount of blood loss) of a single symptom.

• total number of bleeding symptoms gives more importance to disease as a 
risk factor for “bleeding tendency” in all body tissues.



J Thromb Haemost. 2022;20:1106–1114. doi:10.1111/jth.15658



Introduction 
• Objectives:

• To investigate  the VWFpp/VWF:Ag and FVIII:C/VWF:Ag ratios on the pathophysiological 
mechanism underlying type 3 VWD

• Association of VWFpp with bleeding severity

• Defentions:
• type 3 VWD :confirmed by a centrally measured VWF:Ag ≤ 3 IU/dl
• Missense defects included missense variants, gene conversions (not leading to null variants), 

small insertions and small deletions that do not alter the reading frame. 
• Null defects included variants that introduce a stop codon, splice variants, large deletions, 

large insertions, small insertions, small deletions, indels, or small duplications which alter the 
reading frame and thereby cause a premature stop codon.

• Other mutations: partial molecular diagnosis(excluded from the statistical analysis)

• Groups:
• Homozygous/compound heterozygous for missense variants OR for null variants, 
• Compound heterozygous for null/missense variants

• Analyses were repeated by considering European and Iranian patients separately



Participants

** were considered separately for secondary analyses





Results & conclusion
• The VWFpp level as well as the VWFpp/VWF:Ag ratio were Clearly higher 

in patients with missense variants > heterozygous for a null and a missense 
variant > null variants.So in the patients with missense variants:
• Increased clearance of secreted mature VWF plays a role in the pathogenesis

• An increased VWFpp/VWF:Ag ratio is indicative of the presence of missense variants

• Strongly reduced levels of VWF measurements (VWF:Ag and VWFpp) were 
seen in all groups :
• In the patients with missense variants there is a combination of intracellular 

retention, secretion defect, or fast clearance of mutant protein from the circulation

• Higher than the normal reference range without any difference between 
patients with homozygous/compound heterozygous for null or missense 
variants  in FVIII:C/VWF:Ag ratio :
• FVIII:C/VWF:Ag ratio does not discriminate missense from null alleles



• Patients with missense variants:

• Milder bleeding phenotype with a slightly lower BS than patients
homozygous/compound heterozygous for null variants (11.5 vs.
14.0; P = .501).

• However, there was no association between VWFpp level and the
bleeding symptoms represented by the BS in none of the genetic
groups . (r = .024; P = .778)

• the European population showed the highest number of different
variants, which were distributed along the VWF, whereas the Iranian
population has the highest number of homozygous carriers of
variants, which were mainly localized at the VWF amino-terminal end

Results & conclusion
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• In 22 patients, no or only one variant was found.

• 48 /154 different variants were novel, more in iranian (EU/IR = 18/30) .

• 5 variants (p.Arg1659, p.Arg1853, p.Arg2535, p.Cys275Ser, and delEx1_Ex5) were found in both European and Iranian VWD3 patients



Distribution of alleles among the 154 
different unique variants  (EU/IR = 

101/58) were divided into 3 groups:

G1: found only in a single patient, either 
in the heterozygous or homozygous state 
(1 or 2 alleles)

G2: found in 2 or 3 patients (up to 4 
alleles)

G3: found in more than 3 patients (5 or 
more alleles)






