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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

VWEF 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

e Exclusion Criteria
e 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,ltaly, Netherland,
Spain, Sweden, UK and

e other 7 sites in lran.




Phase 1 (36 Months)

Retrospective registries
an VWD3 patients

Euro{gan vwo§= 125

W e W

1) Bleeding history with:
- bleeding score
2) Basic VWF and FVIII
3) Presence of inhibitors
4) Exposure to concentrates

Phase 2 (12 Months)

Central confirmation

of VWD3 diagnosis
in expert labs

At least
—- 150 VWD3

250

VWD3 confirmed

Phase 3 (24 Months)

Clinical prospective
observation study on
the management in
confirmed VWD3 only

Central lab evaluation

1) VWF:Ag and FVIII activities
2) Anti-VWF inhibitors
3) Molecular defects
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150 VWD3

1) Repeated BAT

2) Number and types of
bleeding patients

3) Surgery

4) Prophylaxis

5) Efficacy and safety of VWF
concentrates

6) Inhibitors




EXTENDED PHASE
(24 months)

Additional clinical prospective
observation on previously
VWD3-confirmed & observed
cases

Starting VWD3 cases: 149

1. Number & type of bleeding
events

Number & type of surgeries
Treatments administered
(type, brand, units) with focus
on efficacy & safety of VWF
concentrates (recombinant /
plasma-derived)
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M1.:
M2:
M3:
M4:
MS5:
Mé6:

MILESTONES:2012-2022

Implementation of network, database, website

Inclusion of at least 150 VWD3 patients

Inclusion of all the 250 VWD3 patients

Implementation into database of prospective CRF

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

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)

MO9:

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)



Phase 1 of the study (October 2011-October 2014)
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Wr1a Network and Databass of the stugy —

WP1b Ethical approval of the Study

WP2  Recruliment of VWD3 patients

WP3  Bleeding history and basic lab tests

Milestones
M1 Implementation of network, database, website October 31¢, 2014
M2 Inclusion of at least 150 VWD3 patients
M3 Inclusion of all the 250 VWD3 patients




Phases 2 and 3 of the study (October 2015-April 2018)

October 31, 2015
Milestones October 31, 2016
M4 Implementation into database of prospective CRF
M5 Inclusion of confirmed VWD3 into prospective study (at least 150)
MG Report on VWD3 management with or without inhibitors
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WPic Regulatory process for the study
WPid Study inidiation and patients’ recruitment

WP2 Collection of retrospective data & blood
sample withdrawal for YWD3 diagnosis confirmation

WPla«e Confirmation laboratory tests (phenotype)

WP3f  Confirmation laboratory tests (genotype]
WP4d Number type, risk factors of bleeds in patients
with confirmed VWD diagnosis

WP3 Guantity, efficacy, safety of different VWF
concentrates {on demand / prophylaxis)

WP& Ethical approval of the IWINTERS IPS-
EXTENDED protocol amendment

WPT kdentification of VWD patients with recurrent
GIB through objective criteria

WP Report on the use of VWF concentrates in
VWD2 patients with or without recurrent GIB

January 31%_ 2019 |MG
October 31¥, 2013 ] M5 October 12% , 2020
October 31, 2012 | M1




DED2 J. Oldenburg Bonn Germany
DED3 A. Tiede Hannowver Germany
M.F. Lopez Fernandez A Corufa Spain
Fl01 R. Lassila Helsinki Finland
FRO1 J. Goudemand Lille France
M. Troassaert Nantes France
GBO1 C. Hay Manchester UK
HUD1 l. Bodo Budapest Hungary
P. Eshghi Tehran Iran
M. Karimi Shiraz Iran
M. Baghaipour Tehran Iran
B. Keikhaei Ahvaz Iran
Z. Badiee ELET Iran
M. Ghanavat Esfahan Iran
F. Peyvandi Milano Italy
A. Tosetto Vicenza Italy
G. Castaman Firenze Italy
R. Marino Bari Italy
J. Eikenboom Lieden The Netherlands
F. Leebeek Rotterdam The Netherlands
E. Zetterberg Malmo Sweden
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WHAT HAS BEEN PUBLISHED OR PRESENTED
TILL 10-2022°




Background: Von Willebrand disease type 3 (VWD3) is of major interest because of severe clinical presentation, need for
replacement therapy with VWF/FVIII concentrates and the risk of anti-VWF inhibitors developing after treatment,

Aims: To evaluate in large cohort of VWD patients the relationship between standardised phenotypic, genotypic, clinical
data and bleeding tendency, response to therapy with VWF/FVIII concentrates and the risk of anti-VWF inhibitor
development.

Methods: 3WINTERS-IPS is a multicenter, European and Iranian observational, retrospective and prospective study on
patients with VWD3. Patients meeting the enrolment criteria were enrolled at each participating centre and data entered
into the project database.

Results: 251 VWD3 cases are included on the database with a gender distribution 106/145 (M/F); median age 27 (1-75)
yr and median bleeding score (BS) 12 (1-33). Median (range) of local lab test were: VWF:Ag 1.9 (<1-7) IU/dL; FVIII:.C
2.3 (<1-15) IU/dL. Anti-VWF antibodies are reported present in 11. Molecular genetic analysis was undertaken at local
sites in 55 patients all from EU sites. Of these, 31 (567%) are compound heterozygous (CH), 19 (35%) are homozygous
(H) and 5 (9Y%) are apparently heterozygous with only one mutation found. In the CH group, there is a full range of
mutation types including large deletions, small deletions/insertions, missense and nonsense mutations and splice site
changes. One CH case had 2 missense mutations, both resulting in loss of a cysteine (p.C1227R and p.C2283R). Of the
H group, 6 (31%) had splice and 5 (26%) had nonsense mutations. Of the 4 H with missense mutations, 2 resulted in loss
of cysteines p.C2212R and p.C2362F and 2 had p.N2548Y. One H case had a gene conversion involving p.Q1311",
Conclusion: This initial data confirms that VD3 is phenotypically and genotypically heterogeneous.




> J Thromb Haemost. 2020 Sep;18(9):2145-2154. doi: 10.1111/jth.14886. Epub 2020 Aug 25.

Bleeding symptoms in patients diagnosed as type 3
von Willebrand disease: Results from 3WINTERS-
IPS, an international and collaborative cross-
sectional study
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e 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 |
* To investigate any possible clustering of bleeding
symptoms
* Bleeding score (BS) using the MCMDM-1VWD bleeding
guestionnaire



Enrolled in 3Winters Study,
MN=265

Imcarmplets dinical f labaratary data
M=93

Evaluated for symptoms frequency,
=223

WRUF-Ag » T MU DL at sampld ing
MH=4%

L 3

w

Evaluated for symptoms and laboratory
phenotype correlation, N=178

* 106 patients of Iranian descent



Bleeding symptoms

A MALE FEMALE B MALE FEMALE
* 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

[N N N N N - o= | 0 [ 0 ' | I | | | | W (= | ha | el [ NN

: 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.



o
S
W 30_
o)
o

0-15 15-30 30-50 50-70 ~70
Age (years)

study £ 3WINTERS-IPS EJ MCMDM-1vWD



>

—
L=

Bleeding Score
L O 2 N W s GO O~ @ ©

Relationship between bleeding severity and VWF:Ag in
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Bleeding symptom clusters

A
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e The SWINTERS-IPS and the MCMDM-1 VWD cohorts were:

e 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.
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ORIGINAL ARTICLE

Von Willebrand factor propeptide and pathophysiological
mechanisms in European and Iranian patients with type 3 von
Willebrand disease enrolled in the SWINTERS-IPS study
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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 |U/dI

* 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

265

SWINTERS-IPS patients 52

Excluded because no
________________________ » genetic analysis was

performed (lack of DNA)
or due to multiple
missing data
213
43
Excluded because on
________________________ 3 prophylaxis with VWF
concentrate at sampling
time or this information
was missing
170
147* 8** 15**
VWF:Ag = 3 IU/dL and VWF:Ag = 3 IU/dL and VWF:Ag = 3 IU/dL and
identified variant no variant identified identified variant

** were considered separately for secondary analyses



TABLE 3 Main study group stratified by type of VWF variants in European and Iranian patients

European type 3 VWD patients, n (%)*  VWF:Ag (IU/dl) FWIIEC (10/dl) VWFpp (1U/dl)

Homozygous/compound 0.5i0.5to 1.8) 26(22t040) 37(3.0to7.3)
heterozygous for missense
wariants, B (12.3)

Homozygous/compound 0.510.5 to 0.5) 24(20t03.2) 1.2(0.6t05.2)
heteroczygous for null variants,
43 (71.7)

Compound heterozygous for 0.510.5to 1.5) 29(20to 7.8) 41(11tcB.2)
missense-null variants, 5 (8.3)

Other, 4 {6.7) 0.5 (0.5 to 1.8) 21{1.8t02.7) 392(1.21t0119)

Median difference (95% CI). P - 0.3 [-04t01.1) 0414 2.3-0.28to0 3.6) 0190
mizsense vs. null

Median difference (5% CI), - -0.2 (7.0 to 14.0) D.712 0 (-0.6 to 1.4) 0.BSS
P missense vs. compound
miizsense-null

Iranian type 3 VWD patients, n (3%)® VWF:Ag (u/dl) FWIIEC (1u/dl) VWFpp (1u/dl)

Homozygous/compound 0.510.5 to 0.5) 26(1.6t03.3) 27(1.2t04.7)
heterozygous for missenze
wariants, 12 [13.8)

Homozygous/compound 0.510.5 to 0.5) 22117 to 2.6) 1.2(0.&to 27)
heterozygous for null variants,
73(83.9)

Compound heterozygous for 0.5 a7 2.4
missense-null variants, 1 (1.1)

Other, 1 (1.1} 0.5 14 31

Median difference (5% C1). P —
missense vs. null

0.3 (-03 to 0.8} 0.271 0.8 (-01 to 2.9) 0.072

P mizsense vs. compound - 0.178 1

mizsense-null®

FWVII:C/VWFAg

40(28tx49)

44(3.41058)

454010 7.3}

41(1.5t05.4)
-0.8 (-2 to 0.4) 0.228

0.4(-51to 6.0})0.122

FVIILC/VWF:Ag
5.2 {3.2 to 6.6)

42(3.5t05.2)

7.4

28
0.6(-04 to 1.8)0.229

0.178

VWFpp/VWF:Ag

4717t 12.7)

24(1.2t06.7)

27(2.2to 13.4)

5.5 (2.4 to 9.7)
1.0(-2.0te 5.5) 0483

-01(-11 0t 11.8)1

VWFpp/VWF:Ag
54 (2.4 t09.3)

24(1.2t054)

5.2

6.2
1.6(-0.2 to 5.8} 0,042

BS

16.0(15.0to 24.3)

18.0(13.5 to 23.5)

19.0 (10.5 to 24.5)

18.5 (8.8 to 20.8)
0 (-5.0 to 6.0) 0.98%

-2.0(-11.0 to 13.0) 0.607

BS
75(4.31t012.3)

11.0 (4.0 to 17.0)

15.0

-35([-7.0to 2.0) 0.283

0.284



Results & conclusion

* The VWFpp level as well as the VWFpp/VWEF: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
* Anincreased 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/VWEF:Ag ratio does not discriminate missense from null alleles



Results & conclusion

e 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
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[T hhe 23 10del CIRESdup p.Pl.EﬁH.-'I.Hm-ﬂ‘IaH'LEBM 58932insT p.R2E35" -
a1l _F12dal L= 15-31 del ¢ 231|}-:|||p pEaGE" p.ﬂ.‘l!‘l 1" B2 Tdel RSN 1 =T . alEdel
oo P.OSES" o OV e M _0Eded BETIEE0 o, fapior REITEG P 2B
oI 16Bk pESas pATIT  cazizezdup  POTIE | poasa c.T8T4dup
CAdE- 3';:?-‘]' C. 1945+ 16>T 2393 _2296dup el
pEI8* £.2017_201 Adel e 2397 _2400dup pE1598°
P2 p.avoE" c2430 24 1delinsd RIS
CATES o 210043TC paCB10” p.E1&60°
C.BTd+1GA c.22AZF-2AG 2647 1G>0
o RESIW 3285 F307delinsTCC
C.IATe+3T>C
. 3406_3407del
Dol Ex 1.5 Del Ex 14_15 Del Ex 35_52

In 22 patients, no or only one variant was found.
» 48 /154 different variants were novel, more in iranian (EU/IR = 18/30) .
* 5variants (p.Argl659, p.Argl853, p.Arg2535, p.Cys275Ser, and delEx1_Ex5) were found in both European and Iranian VWD3 patients
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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)
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