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VWD: Clinical and Lab Diagnos G

Background 2016 (1) e

VWD is the most common inherited bleeding
disorder and iIs due to quantitative (VWD3 &
VWD1) and/or qualitative (VWD2A, VWDZ2B,
VWD2M, VWD2N) defects of VWF: in severe forms
of VWD3, VWD1 & VWD2N FVIll is also reduced

Despite the complex and heterogeneous nature of
the VWF defects, nowadays all VWD types can be
managed efficiently in most patients.
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* Correct VWD diagnosis and classification cannot
be always available in several Centers to provide
the best therapeutic approach.

 Differently from HA easily classified (severe,
moderate, mild) by baseline FVIII levels, clinical
severity of different VWD forms is not well
defined within types so far.
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More Than One Test Always Needed

Basic Tests

Specific tests

Additional tests

Patient & Family History
Bleeding Score
Bleeding Time

PFA 100

PTT

FVIII:C

VWF:Ag
VWF:RCo
VWF:CB
VWF:RCo/Ag
VWF:CB/Ag
VIII:C/VWF:Ag

RIPA test
VWEF.FVIIIB
Multimeric analysis
Molecular genetics
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Based on Several Assays

Ospedale Luigi Sacco
AZIENDA DSPEDALIERA - POLO UNIVERSITARID
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NIH US Guidelines
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Heterogeneity of VWD Patien:

Based on Cohort Studies s;%,'iT

Bleeders versus Non Bleeders Heterogeneous VWD Cohort:
Italian Registries (RENAWI)
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Diagnosed VWD: the tip of the iceberg?

Federici AB et al, Blood 2014; 123: 4037-44.
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(Bleeding History, Low VWEFE Activity, Inherite

Criteria for Correct Diagnos|

SCORE
S!mEtDm -1 1] 1 2 3 4
Epistaxis - Mo or frivial = & or more Consultation Packing or Blood transf or
|oss than 5 than 10 only Cauterization or  Replacement therapy or
{ ) Antifibrinolytic Desmopressin
Cutaneous - Mo or frivial =1 cm and no Consultation
(<1 cm) frauma only
Bleeding - Mo o frivial > 5 or more Consultation Surgical Blood transf or
minar wounds |oss than 5 than 5 only hemostasis Replacement therapy or
{less than 5} Desmopressin
Oral cavity - Mo Refered at Consultation Surgical Blood transf or
least one only hemostasis or  Replacement therapy or
Antifibrinolytic Desmopressin
Gl bleeding - No Associated Spontanecus Surgical
with ulcer, hemostasis,
portal hyp.. Blood fransf,
hemarhoids, Replacement
N . tharapy,
angiodysplasia Desmopressin,
Antifibrinolytic
Tooth Nao bleeding Mone done Referred in Referred in Resuturing or Blood transf or
extraction in at least 2 or no bleed. <25% of all »25% of all packing Replacement therapy or
axtraction in 1 extraction procedures procedures, no Desmopressin
intervention
Surgery Mo bleeding  Mone done or Referred in Referred in Surgical Blood transf or
in atleast two  no bleed. in 1 <25% of all =25% of all hemostasis or ~ Replacement therapy or
surgeries surgery surgeries procedures, no Antifibrinolytic Desmopressin
intervention
Menarrhagia - Mo Consultation Antifibrinolytics, D&C, Iron Blood transf or
only Fill use therapy Replacement therapy or
Desmopressin or
Hysteractomy
Post-partum Mo bleeding Mo deliveries Consultation D &C, Iren Blood transf or Hysteractomy
hemorrhage in at least two or no only therapy, Replacement
dalivaries bleeding in 1 Antifibrinolytics therapy or
delivery Desmoprassin

Tosetto et al ITH 2006
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* First-level laboratory tests
« Second-level laboratory tests



VWF:RCo

(Platelet Aggregometric Metho
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Normal Fixed Platelets + Patient Plasma Dilutions + Ristocetin [1 mg/mL]

Parameters That
Influence the VWF:RCo
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(VWF:Ag
Multimeric Pattern (2A & 2B)

_Mutations in the A1 Domain (2M)
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(Ristocetin Induced Platelets Agglutinati
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Normal VWD 2A VWD 2B
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Platelet Rich Plasma from Patients + RISTOCETIN [0.2-2.0
mg/ml] Ruggeri ZM et al, JCI 1978
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A 1B HE/IIF
2A 2B 2E




Bound FVIII:C

VWEF:FVIIIB

(Binding Assay - ELISA)
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The assay for VWF pro-peptide measures In
circulation the amount of protein cleaved from
PRE-PRO-VWEF synthesized in Endothelial Cells

Usefulness of this assa

Increased VWF:pp/VWF:Ag ratio identifies those
patients with shortened VWF survival

Shortened VWF survival can also be observed
during the infusion trial with DDAVP
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AZIENDA OSPEDALIERA - POLO UNIVERSITARID

€

E>30]

w

s 30 - 400‘ 400

-

" 20l N VWD TYPE | B0 ¢ o 350 >30

2 ' ’ Y

a 0' 20’ 30' 60  2h 300 30-

8 10 N it

N e \ _ T 250 f\ E 25] N\
2 ol s 3 [\ fal
4001 5 g200] | \* £ 20,

= o— VIIIR: AG £ F ‘ g

5 300- ~——— VIlIR:RCo - g g

I 100 = 10|

= 200

: 50 5]

= 100+ d

> 0

ke o | 4

Time (h) Time (h)

0’ 20’ 30’ 60’ 2h
TIME AFTER DDAVP

Ruggeri et al, Blood 1982 Federici AB et al, Blood 2004; 103: 2032-2038
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* Additional and automatic assays
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VWF:CB

(Collagen Binding Activity)

* Evaluates VWF capability to bind to collagen

- Mimics VWEF interaction with sub-endothelial collagen
matrix at site of vascular injury

* Dependent on VWF multimeric size

- Collagen binds more readily with HMWM
- Studies show VWF:CB can serve as a surrogate measure
for presence of HMWM

* When tested with VWF:Ag and VWF:RCo can
iImprove differentiation between VWD types 1,
2A, 2B and 2M
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Abbreviation for VWF activity Description

VWF:RCo Ristocetin Cofactor activity: all assays that use
platelets and Ristocetin

VWF:GPIbR All assays that are based on the Ristocetin-
induced binding of VWF to a recombinant WT
GPIb fragment

VWEF:GPIbM All assays that are based on the spontaneous
binding of VWF to a gain-of-function Mutant
GPIb fragment.

VWF:Ab All assays that are based on the binding of a
monoclonal antibody (mAb) to a VWF Al domain

epitope

Bodod et al on behalf of ISTH-SSC-SC on VWF JTH 2014
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Used In Italian Registry e
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VWF:CB VWF:Ag PD-VWFact FVIII:C
|
<1 U/dL
VWF:CB/Ag PD-VWFact/Ag FVIIIIVWF:Ag
>0.6 > 1
liisvE] <06 <06 ” <
Platelet counts and
RIPA VWF HAW VWFpp/Ag FVIIIVWF activities VWE:FVIIIB
Multimers after DDAVP test

< 0.8 mg/mL Absent Present /\

Short half life Responsive Not Responsive

-
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« Severe or mild VWD types: outcomes
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Aims of the RENAWI-2

?-;.‘95 O O Prepublished online April 30, 2014;
e doi:10.1182/blood-2014-02-557264

The bleeding score predicts clinical outcomes and replacement therapy in
adults with von Willebrand disease: a prospective cohort study of 796
cases

Augusto B. Federici, Paolo Bucciarelli, Giancarlo Castaman, Maria G. Mazzucconi, Massimo Morfini,
Angiola Rocino, Mario Schiavoni, Flora Peyvandi, Francesco Rodeghiero and Pier Mannuccio Mannucci

To evaluate the incidence, types and severity of spontaneous
bleeding episodes requiring DDAVP and/or VWF concentrates
in a large cohort of VWD patients

To characterize bleeding phenotype in different VWD types and
to predict clinical outcome in these patients.
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Bleeding Phenotype in VAWE

Evidence-Based Methods
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Ospedale Luigi Sacco
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Restricted Cubic Spline Curve Cox’s Proportional Hazard Model
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Federici AB et al, Blood 2014; 123: 4037-4044
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The bleeding score predicts clinical outcomes and replacement therapy in
adults with von Willebrand disease: a prospective cohort study of 796
cases

Augusto B. Federici, Paolo Bucciarelli, Giancarlo Castaman, Maria G. Mazzucconi, Massimo Morfini,
Angiola Rocino, Mario Schiavoni, Flora Peyvandi, Francesco Rodeghiero and Pier Mannuccio Mannucci

The bleeding score (BS) correlates with VWF
levels in VWD and helps to predict clinical
outcomes in adult patients with VWD.
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Current Perspectives in 2016

 BS and of specific tests for VWF activities should be
always used together in Adults to identify VWD
patients with bleeding phenotype

* More specific and automatic lab tests should be
available in most laboratory world-wide for a rapid

VWD diagnosis of bleeding individuals
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Current perspective 2016

Questions?

t

augusto.federici@unimi.



