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AGENDA

e Recognition and diagnosis of congenital bleeding disorders
* Von willebrand disease - Rare inherited bleeding disorders — inherited platelet disorders

* Principles of hemostatic management

CLOT ® Von Willebrand disease

FORMATION
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® Congenital abnormalities of platelet count
and function

CLOT FORMATION
IN THE COAGULATION

Haemophilia,

Rare bleeding disorders
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DIAGNOSIS OF BLEEDING DISORDERS

Personal and familial bleeding history - consanguinity

Clinical pattern
Biological abnomalities

Genetic testing
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BLEEDING ASSESSMENT TOOLS

The ISTH-SSC bleeding assessment tool scores the following symptoms

1. Epistaxis 9. Menorrhagia

2. Cutaneous bruising 10. Post-partum haemorrhage

3. Bleeding from minor wounds 11. Muscle haematomas

4. Oral cavity bleeding 12. Haemarthrosis

5. Gastrointestinal bleeding 13. Central-nervous system bleeding
6. Haematuria 14. Other bleeding problems

7. Dental extraction bleeds

8. Surgical bleeding

A score of 2 6 in women, 2 4 in men and 2 3 in children required further testing.

An online version of the ISTH bleeding assessment tool is available at https://bleedingscore.certe.nl

ISTH, International Society on Thrombosis and Haemostasis; SSC, Scientific and Standardization Committee
Rodeghiero F, et al. ] Thromb Haemost. 2010,8:2063-5



BLEEDING ASSESSMENT

Personal and familial anamnesis

Clinical examination

Bleeding score

aPTT, Prothrombin Time, Thrombin Time, Fibrinogen
Full Blood count
Blood smear

* Factor Xl, VIII, IX
* Factor XllI

* PFA-100 (ADP)
e Von Willebrand

* Platelet function (aggregation, secretion...)

* Fibrinolysis *  Whole blood (TG, TEG)

Lee A. Transfus Apher Sci. 2019
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BLEEDING OF UNKNOWN CAUSE (BDUC)

Scurvy
Gingivitis, loose teeth
Perifollicular purpura

Corkscrew hairs

Amyloidosis
Macroglossia
Periorbital purpura
Cardiac abnormalities
Peripheral neuropathies

Liver disease

Senile purpura

Connective tissue
disorder
Skin laxity
Joint hypermobility
Joint
Dislocation
Delayed wound healing

HHT

J
/ Telangectasia - lips, mouth, nose, skin
Epistasis / Gl bleeding

Petechiae and Ecchymoses

Pattern / distribution

Myeloproliferative Disorder

Hepato - splenomegaly

Cushing'’s Syndrome
Moon face
Buffalo hump
Obesity
Abdominal striae

Hypothyroidism
Hair loss
Myxedema
Weight gain
Bradycardia
Goitre
Abdominal striae

Figure 1. Clinical features associated with inherited and acquired causes of mild to moderate mucocutaneous bleeding. HHT, hereditary hemorrhagic telangiectasia.

BDUC: quite frequent
30-40% of hemostasis work-up
Contrast : positive hemorragic anamnesis and

the few biological abnomalities
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VON WILLEBRAND DISEASE VON WILLEBRAND DISEASE
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Hjordis Sundblom was the first person &///
described in the medical literature with ORIGINALARTIKLAR:
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Fin) were affected. Erik Adolf von Willebrand
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L UL investigated Hjordis and her family.

56660H $4ETERODERLD died from
Dman OQhvinna icke-blodare @ kuna med lindrig blodar: hosongs severe .
it 7,0 Aot e i Flesding: In 1926, he published the landmark

paper that first described the disorder,

Fig. 2.

titled “Hereditar pseudohamofili”
(“hereditary pseudohemophilia”).

She died at age 14 after heavy menstrual
bleeding during her fourth menstrual period.

Lassila R and Berntorp E, Haematologica 2026



VON WILLEBRAND FACTOR

PROTEIN PACKAGING AND STORAGE

Dimerization Multimerization Packaging & Storage
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Plasma VWF circulates in a globular form, and elongates )ir
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SECRETION

in response to shear stress.
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\ ADAMTS13 isa metalloprotease enzyme
that processes VWF. It binds to the A2 domain
N M and cleaves ultra-large VWF multimers.
S .\\ \\ ‘ !




VON WILLEBRAND FACTOR

GPlba Collagen GPIIb/llla

(platelets) 1, 11,1V, Vi Heparin (platelets) ADAMTS13
Bl B S o (regulation)

VWEF is an adhesive
protein that binds
to multiple targets.

Image created with ChatGPT



THE MULTIPLE FUNCTIONS OF VWF

Required properties of VWF to be fully effective

e Sufficient amounts

3. FVIII protection
 Multimeric structure
* Binding capacity to

* Collagen Platelet

* Platelets
* Factor VIII (protection)

2. Platelet
aggregation

GPllbllla

Platelet Platelet

1. Platelet adhesion GPIb

Endothelium .

GPIbIXV

o -

Collagen



PHYSIOLOGICAL VARIATIONS OF VWF In ~20-30% of Type 1 VWD patients,

VWF may normalize with age due
to physiological increases in VWF.

It remains unclear whether
this ameliorates bleeding

symptoms or not.
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Fig. 1. VWI:Ap (green dots, blue line), :E
250 - VWERCo (purple squares, red line), and |
FVIILC {green triangles, green line) during | s 4 400 —
pregnancy in patients with VWD type L. = . . E’
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Figure 1. von Willebrand factor (U/dL) related to blood

groups in younger, older, and centenarian individuals.

Fig. 1. VWI:Ag (green dots, bluc line), Closed circles represent blood group type O, open circles
VWEF:RCo (purple squares, red line), and
FVIILC (green triangles, green line) during ty pe non-0.

pregnancy in patients with VWD type 1.



PHYSIOLOGICAL LOW VWEF IN BLOOD GROUP O

Table 1. Influence of ABO Blood Group on vWF:Ag Values in
Volunteer Blood Donors

vWF:Ag
vWF:AG Geometric Mean
ABO Type n Geometric Mean + 2SD
0] 456 74.8 35.6-157.0
A 340 105.9 48.0-233.9
B 196 116.9 56.8-241.0
AB 109 123.3 63.8-238.2

The groups were statistically significantly different from each other as
follows: O vA,B,andAB, P < .01; AvAB,P< .01;BVvA, P < .05.

Gill et al. Blood 1987


https://www.semanticscholar.org/author/J.-Gill/3603363

VON WILLEBRAND DISEASE

The most common inherited bleeding disorder.

Genetic Prevalence Population Screenings Symptomatic VWD

Affects men and women

Global genetic prevalence 2. = Early pediatric screening o Estimates vary with clinical
estimates using genomic 7? studies in Italy identified setting and definition of
datablases SLIIigelyst higher al a prevalence of 1%.%5 abnormal bleeding.
: : : prevalence, likely owing to
ESt | mated to occurin 1 IN 1000 people und]agnoséd cases and ‘ 1987: Low VWF levels + family s Follow-up study identified bleeding
Y variable penetrance.® " history of bleeding.* symptoms in 10% only (0.1% overall).¢
T mm— 1993: Low VWEF levels + persor;al weef) Original study included personal 5
: ype d family hist f bleeding. bleedi t 1% I1).
HeterogeneOUS dlsease T —— and family history of bleeding eeding symptoms (1% overall)
/1000 /1000 /1000 /1000 /10% /10° A majority in both studies had . 2005: Canadian study on primary care
Overall VWD: Type O blood. evaluations showed 0.1% prevalence.”

~1.5% ~1% ~0.1%

Bleeding symptoms ranging from mild bruising to severe hemorrhage

Complexity of tests leading it to be under-diagnosed, over-diagnosed and misdiagnosed



SYMPTOMS OF VWD

Bleeding symptoms in von Willebrand disease ’/fee'

Bleeding symptoms and severity are heterogeneous and vary
0 with VWD subtype, VWF levels, and individual differences.

\ °
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Ty A
Most common mucocutaneous bleeding Y

> R AR S s
\ T | Easy bruising "L?:e‘%i:‘ge'(‘;t&“;)' Epistaxis OrI)allégLr'nigi;lal

\

Leebeek N Engl J Med. 2016 ;375(21):2067-2080

CTJ Heavy menstrual
bleeding

' oral/gingival bleeding
Epistaxis

Bleeding from
minor wounds

Cutaneous

Dental extraction bleeding
Post-operative bleeding
Postpartum hemorrhage
& Gastrointestinal*
- Muscle hematoma*

Hemarthrosis*

) Central nervous system*

No VWD
B Overall VWD

Graph based on reported
estimates collated from
different sources.'***

*More common in Type 2
and Type 3 VWD.



WO M E N and bleeding disorders

IITIZITLY _von
Willebranad
| G 10 Disease
(VWD)
10% of women with
hea\(/jy menstrual Most common
periods may have a women who get tested bleeding disorder in
bleeding disorder for bleeding disorders women

VWD is more frequently diagnosed among females due to the unique
challenges related to:

. O Heavy Menstrual 3 Childbirth
Bleeding @>/>




GYNAECOLOGICAL BLEEDS IN VWD

(a) Menarche hagmorrhage (%) (b) Menorthia (%6)

50 - 21/48* 24/34*
45 - (44%) 80 - (71%)
35 60 (52%) (53%) 50/109
30 - 50 1 (46%)
2ol 5/35 401
15{ (14%) 2/31 6/114 Sg :
10 - (7%0) (7%) 104

o] , __E. o , _ _

RBDs VWD Haemophilia Controls RBDs VWD |-Iar—.:-mophi|ia Controls
carriers carriers
(c) Bleeding during pregnancy (%) (d) Post partum Lleeding (%)
50 (2?0? ) i 9/24
. o 42%
25 - 4;"109 :g | ( o) (38%)
20 4 @1%) 35 - 9/34
30 - (26%%)
15 4 25 A
104 117 2/34 ?g 1
6% 69 i
< (6%) o/2a (6%) o
o (0%) g y
RBDs VWD Haemophilia Controls RBDs VWD Haemophilia Controls
carriers carriers

e 32-70% of women with VWD experience heavy menstrual bleeding
* Low VWEF patients also experience significant bleeding phenotype despite mild plasma VWF reduction.

Siboni et al. Haemophilia 2009;15:1291-1299, James P, Hematology Am Soc Hematol Educ Program 2020; 2020 (1): 547-552



PATHOPHYSIOLOGY OF VWD

Secondary
quantitative
deficiency of FVllic
not efficiently
protected

Primary
quantitative or
qualitative defect of
VWF

FVIIl deficiency in patients with VWD results from an

ineffective protection by VWF

Mucosal and Joint and muscle
cutaneous bleeding bleeds
symptoms Post-op bleeds



CLASSIFICATION AND TRANSMISSION OF VWD

TABLE 1. Classification and inheritance of von Willebrand disease.

Type

Type 1

Type 2

Type 3

Subtype

1

Vicenza

2B

2M

2N

Mechanism

Partial quantitative deficiency of VWF

Accelerated clearance of VWF
(often due to p.R1205H mutation)

Decreased platelet-dependent function associated
with loss of high and intermediate molecular weight
VWF multimers

Increased affinity for platelets Glycoprotein Ib

Decreased platelet-dependent function associated
without loss of high molecular weight VWF multimers

Defective binding to FVIII

Virtually complete absence of VWF

Adapted from Castaman G. 2020.¢

Lambert C. BJH 2025

Mode of Inheritance

Autosomal dominant -
incomplete penetrance

Autosomal dominant

Autosomal dominant

Autosomal dominant
(some rare recessive forms)

Autosomal dominant

Autosomal recessive

Autosomal recessive



CLASSIFICATION OF VWD

Normal multi
Type 1 SaRAlion
Absent HMW
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ASH ISTH NHF WFH 2021 guidelines on the diagnosis of von Willebrand disease. Blood Adv 2021; 5 (1): 280-300
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Low VWF Type 1 VWD

Diagnosis

Plasma VWEF levels consistently 30-50 1U/dL

Plasma VWF levels consistently <30 IU/dL

VWF gene sequence variations

Detected in 40% to 64% of patients

Detected in majority of patients (up to 91.8%)

Pathogenic mechanism

Predominantly due to reduced VWF synthesis/
secretion within EC. Subtle enhanced clearance in
some cases.

Depending upon VWF gene mutation, can be
attributable to a major impairment in VWF synthesis
and/or markedly enhanced VWF clearance
(type 1C VWD)

Response to DDAVP

Consistent and reproducible plasma VWF responses,
with levels sustained >50 IU/dL at 4 h

Variable responses, related to the nature of the
underlying VWF mutation. Complete response,
partial response, or failure to respond may be seen.
In patients with type 1C VWD, VWF half-life may
be <4 h.

Need for DDAVP trial

No need for routine DDAVP trial but confirm plasma
VWEF:Ag levels and duration of response at time of
first therapeutic use

DDAVP trial should be performed and should include
plasma samples at 4 h post-DDAVP to ensure no
rapid fall-off in plasma VWF levels

Plasma VWF half-life

Some low VWF patients have elevated VWF:pp/
VWEF:Ag ratios consistent with subtly increased
VWEF clearance

Related to underlying VWF mutation, but patients
with type 1C VWD may have markedly enhanced
VWEF clearance with half-lives <4 h

ABO effect

Blood group O is strongly overrepresented

The effect of ABO blood group is less significant

Impact of aging

Plasma VWF levels increase with age and often correct
into the normal range (>50 1U/dL)

Depending on underlying VWF gene mutation,
plasma VWF levels may increase with age, but often
remain <50 IU/dL

Not clear whether age-related VWF correction
necessarily equates to resolution of bleeding

phenotype

Unknown whether age-related increase in plasma
VWEF levels attenuates bleeding risk

Lavin M. Blood. 2019 Feb 21;133(8):795-804.




ALGORITHM FOR TESTING VWD

VWEF levels <30 iu/dl

Type 1 VWD

VWF:Ag 1
RCo/AG20.6 | \\yr jevels 3050 iu/dl
Response to low
Low VWF dose Ristocetin
* platelet-type
VWF:Ag ! or N
RCo/Ag <0.6
) /Ag »( Type 2 VWD Secondary tests
Initial tests RIPA
Significant VWI?:AQ Mu!timersl Loss of HMW multimers
BAT score VWF:RCo Genetic studies
VWF:CB Type 2A
EVIILC Isolated low VWD
' FVIIL:C Wi 2D
or mild FVIII

deﬂciency Normal or

reducedRIPA |L__,( Type 2M
W[ cmemcreie
VWF:Ag <3 iu/dl
» Type 3 VWD

Normal HWW multimers
Fig 3. Suggested VWD diagnostic algorithm with defined threshold cut-offs. Adapted from UKHCDO guidelines."'

Fogarty H, et al. Br J Haematol. 2020 Nov;191(3):329-339.



ALGORITHM FOR TESTING VWD

CONFIRMING THE DIAGNOSIS OF VWD
To make a diagnosis of VWD, The ASH ISTH NHF WFH 2021 guidelines® require:

© -0

Laboratory
with expertise £
@ Expertise

Accuracy

@, Precision
@ Trust

VWF:Ag or
platelet-dependent
VWEF activity (1U/dL)

Abou-Ismail et al. RPTH 2026

bleeding
symptoms*

Physiologic Factors

‘ May increase VWF levels * May decrease VWF levels

Exercise Normal aging
Normal .
Physiology i ?
Stress Estrogen rise Blood Type O
eg. phlebotomy, eg. pregnancy,
stress in children, menstrual cycle
psychological stress changes
= ( =
Exogenous Estrogen Cigarette Medications ~ Mechanical
Causes eg. contraceptives, Smoking eg. ciprofloxacin, Devices
hormonal replacement valproic acid eg. ECMO, LVAD

== g i

Atherosclerosis Liver Disease = Hypothyroidism Autoimmune

Disease
.

t ':”:e.
Inflammation Anemia Cardiac Disease Neoplasms
e.g. trauma, infections, eg. acute blood

eg. aortic stenosis, ~ /Acauired YWS may occur
acute illness, obesity, loss from HMB

secondary to MPNs, Wilms
severe mitral tumor, paraneoplastic antibodies.
inflammatory conditions regurgitation

Pathologic
Causes

Conversely, other neoplasms
may elevate VWF due to
inflammation.

“ER——-



TREATMENT OF VWD

TREATMENT GOALS

Individualizing care

'i
. . . Available Treatment Options
Treating acute bleeding episodes -
A Preventing bleeding episodes
<3
-7

Preventing periprocedural &
/ peripartum bleeding

@ Improving quality of life




HEMOSTATIC TREATMENT

ON DEMAND: in case on bleeding events, trauma

PREVENTIVE : before surgery, invasive procedures, delivery, high bleeding risk

PROPHYLAXIS: regular hemostatic treatment in severe bleeding phenotype



THERAPEUTIC OPTIONS

GENERAL SPECIFIC

* Antifibrinolytics (+++) e DDAVP

 Estroprogestative contraception/ «  Pd-VWF/EVIII concentrates
IUD releasing levogenestrel

. * Recombinant VWF concentrates
* Iron supplementation

_ _ _ . * Platelet transfusion (Type 2B)
 Avoidance of drugs interfering with

the platelet function



ANTIFIBRINOLYTICS

Efficient in muco-cutaneous bleeds

Cheap

Dosage: 15-20mg/kg 3-4 times/day in adults
IV, orally, mouth wash

Contra-indicated in urinary tract bleeding
Dose adapted to the renal function

Duration adapted to the hemostatic challenge

Inhibition of Fibrinolysis

Activation of Fibrinolysis

Fibrin-degradation { Fibrin-degradation
products products

Manucci, NEJM 1998



DESMOPRESSIN (DDAVP) — MINIRIN®

DDAVP: 1-deamino-8-arginin vasopressin

P < : = @ Hyponatremia
Release of von Willebrand bz Seizures
factor / FVIII Intravenous Cardiac disease exacerbation
* O 3 /k (contraindicated)
x 2 to 4 circulating levels 2 Tachyphylaxis
of VWF and FVIII (drug may become ineffective
after 3-5 consecutive days)
~— — In most HTCs, DDAVP is avoided in

f A DDAVP trial is recommended to document response

prior to use. However, it may not be necessary in mild
Type 1 VWD as the majority typically respond.
( L o °
DDAVP response definition:
e > 2x VWF/FVIIl increase from baseline ' AND
e Sustained increase to > 0.50 IU/mL for = 4 hours
\_ Y,




DDAVP TESTING

Table 5. Practical considerations for desmopressin trial/challenge and administration

Domain Description

Route Desmopressin trials may be performed with either IV or intranasal desmopressin, but intranasal desmopressin trials may not be successful because of
issues with administration and/or absorption. Subcutaneous administration has also been used.

Dose IV desmopressin is given as 0.3 pg/kg, with a maximum dose of 20 p.g. The desmopressin nasal spray (150 g per spray) is given as 1 spray for

Timing of laboratory testing

Responsiveness

Precautions

individuals weighing <50 kg and 2 sprays for individuals weighing =50 kg.

VWEF antigen, VWF activity, and FVIII activity levels should be determined immediately before administration of desmopressin, ~30-60 min after
administration of desmopressin, and ~4 h postadministration, because in type 1C VWD, there is a rapid decrease in VWF levels.

There are multiple definitions of desmopressin responsiveness.'?®'%° The panel considered that an increase of at least 2 times the baseline VWF level
and the ability to achieve both VWF and FVIIl levels of >0.50 IU/mL were required to consider the patient responsive to desmopressin. Desmopressin
responsiveness does not guarantee, however, that the level achieved is adequate to prevent bleeding in all procedures (eg, higher levels may be
indicated based on type of procedure).

Because of the risk of hyponatremia, desmopressin should not be given on >3 concurrent days and is generally not administered to children age <2y. In
addition, tachyphylaxis occurs after repeated infusions. Caution is advised when desmopressin is used in patients with active cardiovascular disease.
Additionally, desmopressin trials should be avoided in pregnancy.

ASH ISTH NHF WFH 2021 guidelines on the management of von Willebrand disease. Blood Adv. 2021

DDAVP testing is not needed when lowest historical VWF:Act > 0.30 IU/ml.

The OPTI-CLOT Studly Group, RPTH 2022



REPLACEMENT THERAPY IN VWD

VWEF:RCo/FVIII ratio

VWF:RCo half-life*
(median hours, range)

@ When to use VWF concentrate

e Preferred in Type 2 and Type 3 VWD )

e Used in Type 1 VWD when DDAVP is
ineffective or contraindicated

e Generally preferred for major bleeding
and major surgery

e Can be given as intermittent boluses or
continuous infusion

@ Available products

2 Plasma-derived VWF =9 Recombinant VWF

(PAVWF) () (rvWF)
e Viral inactivation step @ No risk of viral transmission
e Widely available ) Conltains ultra-large VWF
: multimers
” Half—hfe i e Longer half-life ~22 h
e Contains FVIII e Does not contain FVIII

Choose product > @ Dose appropriately > Monitor response

Dosing principles

e In vivo recovery (IVR) = rise in VWF or FVIII after
infusion per IU/kg

e Approximate IVR of VWF activity per IU/kg

VWF:RCo: ~1.5-2.5 IU/dL —
e Baseline/target calculations may not perfectly i
predict response

e Fixed-dose guidance is commonly used
e Individualize dosing when the patient’s IVR is known

Abou-Ismail et al. RPTH 2026

(&, Monitoring and safety

e Clinical and laboratory monitoring are essential

e When possible, check peak and trough
VWEF/FVIII levels

e Aim for effective hemostasis

@ Avoid excessive levels to reduce
thrombotic risk




REPLACEMENT THERAPY IN VWD

Monotherapy Dual therapy

(Pure exogenous VWF) (Exogenous FVIII-VWF)

Exogenous VWF

Exogenous VWF

Exogenous FVIII

1 Protection r!
Wilate
g (1000vWF/1000 FVIII)

Wilfactin

(1000U VWF) Haemate P

(2400VWF/1000 FVIII)

Endogenous FVIII



SURGERY IN VWD

Core principle

Where to manage

~ e Individualize goals according to patient e Prefer an experienced center with rapid
risk, bleeding .phenotype, a_nd procedure- VWF/FVIII testing.
) — related bleeding/thrombotic risk. e Use a multidisciplinary approach in
VA = e Plan care according to procedure severity collaboration with a hemophilia
i and expected duration of hemostatic support. treatment center.
Hemostatic options
Antifibrinolytics DDAVP VWEF concentrate
- e Useful adjunct for minor e Option for Type 1 e Required when DDAVP is
= and major procedures; responders in minor unsuitable, ineffective, or
) 4 may be used alone in procedures; if used for when stronger/prolonged
- selected minor procedures. 2-3 consecutive days, support is needed.

tachyphylaxis may develop.

Assess risk = Choose hemostatic strategy —> Monitor and adapt

Target levels Monitoring

e Major procedures: aim peak VWF/FVIII e Check clinical hemostasis and laboratory
80-100% response

e Then maintain trough levels 50-100% during e Adjust duration of replacement therapy to
( ’ pealnes: = - procedure bleeding risk
s, Misorprosedurss: aliyea VWF/FV!" R0k e Balance bleeding control with thrombosis
e Lower targets may be acceptable during prevention
maintenance phase

Abou-Ismail et al. RPTH 2026



DELIVERY AND POST-PARTUM IN VWD

u Type-specific physiology

‘0 Risk of postpartum hemorrhage (PPH)

® Women with VWD have a higher risk of PPH than the general
population.
Type 1VWD Type 2VWD @ 'Normal” VWF levels may be insufficient; higher hemostatic

targets may be needed.
® VWEF/FVIII often rise toward @ Pregnancy- or DDAVP-

normal in the 3rd trimester, related increases may - -
but usually not to the reflect dysfunctional ﬁ Delivery planning

supranormal levels seen in VWF and may not provide ® Assess VWF and FVIII late in pregnancy.
womeR without VWD, adequate hemostatic . @ Plan delivery in an experienced center with
® Levels fall back to baseline support. Erg mm multidisciplinary coordination.
within ~3-21 days postpartum. @ For neuraxial anesthesia, including catheter
removal: aim VWF/FVIII 2 50 IU/dL.

“é Treatment options

Desmopressin VWF concentrate Tranexamic acid
///‘. ® Option for selected @ Use when DDAVP is @ Useful adjunct for postpartum
DDAVP responders, ineffective or contraindicated. bleeding prevention.
mainly Type 1 VWD. @ Preferred for Type 2/3 VWD % e Particularly helpful for delayed
® Use only if appropriate or higher bleeding-risk postpartum bleeding and
‘ and no contraindication. situations. mucosal bleeding.
Assessrisk > [:%:f) Plandelivery > Provide hemostatic (1 Monitor
] support === postpartum
@ Monitor closely after delivery because VWF/FVIII levels fall rapidly postpartum.
Postpartum : : ; P
@ Continue or adapt hemostatic support according to bleeding risk.
N management

® Postpartum management should be individualized.

Abou-Ismail et al. RPTH 2026



FUTURE THERAPIES IN SEVERE VWD

; )
I I
B N |
piatelat cogpat : emicizumab VGA039 o
' 2 ~ & ! ene thera ene editing/siRNA
@ : c  Mim8 marstacimab g% :( C el )Cg = )
' |3 NXT007 ETx148 | S | @ @
BT200 : 8 | Inno8 concizumab | o 8 . , .
! S | Bi8 fitusiran gl @ VWFexpression gz;rsgzif;egs
Aﬁ? VWF S BIVVoOf ZPl-sdAb2 2l g
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: . : C antifibrinolytics )
: fibrin formation /7" /7, : siPlg
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KB-V1 3A1 2 i

p/atelet adhesion & aggregation

Denis C et al. Blood Advances 2026



INHERITED RARE BLEEDING DISORDERS

Lambert C. BJH 2025

TABLE 2. Summary of rare inherited bleeding discrders.

Deficiency

Fibrinogen
Prothrombin
Factor V

Combined
Factor V + VI

Factor VII
Factor X
Factor X|

Factor Xl

*Prevalence is higher in countries with consanguinity.
TAsymptomatic levels based on EN-RBD study.

Estimated prevalence

of severe form**

1

1

: 60 - 1.000.000

: 2.000.000

:1,000.000

:1.000.000

: 500,000

:1.000.000

: 1.000.000

: 2.000.000

*Mild (heterozygous) forms are more frequent.

Minimal haemostatic
levelst

>1 g/L
>10%
>10%

>40%

>20%

>40%

>20%

>30%

Available products

PDC, Cryoprecipitate, FFP
PCC, FFP
FFP, Platelet concentrates

Desmopressin + FFP
Factor VIl concentrate + FFP

Recombinant FVlla, PDC, PCC, FFP
PDC, PCC
PDC, FFP, Antifibrinolytics

PDC, Recombinant FXIII,
Cryoprecipitate, FFP

PDC, plasma derived concentrate; FFF, fresh frozen plasma, PCC, prothrombin complex concentrate.
Adapted from Cassini A, et al. 2024 and Peyvandi F, et al. 2012.9"°



Plasma half-life, therapeutic target levels, available treatment, and therapeutic dosages for each RCD (on demand and prophylaxis)

Trough levels

Deficient factor Plasma half-life Previously reported EN-RBD* Available treatment On-demand dosages Long-term prophylaxis dosages
Fibrinogen 2-4d 0.51g/L 1g/L Cryoprecipitate 15-20 ml/kg 1 bag/10 kg/7-10d
FFPT 15-30 ml'kg —
Fibrinogen concentrate 50-100 mg/kg 20-30 mg/kgiwk
Prothrembin 3-4d 20%-30% =>10% FFPT 15-25 ml/kg —_
PCC 20-40 U/kg 20-40 U/kg once/wk
FvV 36h 10%-20% 10% FFP+ 15-25 ml/kg 20 mltkg 2 times/wk
Platelet transfusions could be considered, with particular attention on alloimmunization —
FV and FVIII FVIIl 10-14 h 10%-15% 40% FV deficiency: (see above) mild FVIIl deficiency: DDAVP moderate and severe FVIIl deficiency: Usually no need for prophylaxis
pd- or rFVIIl concentrates
FVII 46 h 10%-15% =20% FFPt — 10-15 mlL/kg 2 times/wk
pd-FVll concentrate 30-40 U/kg 3040 U/kg 3 times/wk
rFVila 15-30 pg'kg every 4-6 h 20-40 mg/kg 2-3 times/wk
FX 40-60 h 10%-20% =>40% FFPT 10-20 ml/kg —
PCC 20-30 U/kg 20-40 U/kg 2 times/wk
pd-FX/FIX concentrate 10-20 U/kg 20 Urkg/weekly
pd-FX 25 U/kg 25 U weekly
FXI1 50h 15%-20% — FFPt 15-20 ml/kg Not indicated
pd-FXI coneentrate 15-20 U/kg
FXIN 9-12 d 2%-5% 30% Cryoprecipitate 2-3 bags 1 bag/10 kg/3 wk
FFPt 3-5 ml/kg —
pd-FAIIl concentrate 20-40 U/kg 2040 Uikgl4 wit
FXI-A 35 U/kg 35 Urkg/4 wk (2-3 wk in pregnant women)
Vitamin K dependent Prothrombin, FVII, FIX, FX (see specific factors) Vitamin K1 10 mg for minor bleeding 5-20 mg/daily (orally) 5-20 mg/wk (parenteral)
d-factor PCC 20-30 U/kg —
FFPt 15-25 ml/kg —

Menegatti et al. Treatment of rare factor deficiencies other than hemophilia. Blood. 2019 31;133(5):415-424.



INHERITED PLATELET DISORDERS (IPD)

Three Major Categories of
Inherited Thrombocytopenias

i

Thrombocytopenias
predisposing to
additional diseases

Isolated Syndromic

thrombocytopenias

thrombocytopenias

Thrombocytopenia associated

Mainly low platelets, often with Wi ethaiheraielogiter

Associated with risk of organ

Balduini C. Haematologica 2022

® FLI1-related

thrombocytopenia

absent radii)

Wiskott-Aldrich
syndrome
(immunodeficiency, eczema)

platelet dysfunction. systemic features. disease or hematologic malignancy.
e Bernard-Soulier e Jacobsen syndrome / @ MYH9-related disease
syndrome Paris-Trousseau 5 (e.g., kidney/hearing involvement)
thrombocytopenia
® RUNXI1-related familial
e Gray platelet e TARsyndrome platelet disorder
syndrome (thrombocytopenia with

(leukemia predisposition)

ETV6-related

thrombocytopenia
(risk of hematologic malignancy,
particularly in childhood)



INHERITED PLATELET DISORDERS

Unknown

THPO-RT
0.7%

CAMT MYH9-RD
1.3% 10.1%
FPD/AML n
1.3% ETV6-RT ANKRD26-RT
o 0, -
7.8% Kidney

2.3%

. Bone . Kidney failure
Hematological
marrow . . Deafness
- : malignancies
< aplasia Cataract

failure |

Balduini C. Haematologica 2022



TREATMENT OPTIONS FOR IPD

Balduini C. Haematologica 2022

Indications

Platelet transfusions

Splenectomy

All inherited thrombocytopenias. To stop
bleedings when local measures failed.
To prepare patients for surgery

| -Wiskott—Aldrich syndrome

-X-linked thrombocytopenia

TPO-receptor agonists

Hematopoietic stem cell transplantation

Preparation for hemostatic challenges

of patients with:

- MYH9-related disease

- Wiskott—Aldrich syndrome/X-linked
thrombocytopenia

- monoallelic Bernard-Soulier syndrome

- ANKRD26-related thrombocytopenia

Variant of congenital amegakaryocytic
thrombocytopenia (THPO mutation)

| -Wiskott—Aldrich syndrome

-Congenital amegakaryocytic
thrombocytopenia (MPL mutation)
-Severe Bernard-Soulier syndrome

-MECOM-associated syndrome

Gene therapy

-Wiskott—Aldrich syndrome




DIAGNOSIS OF INHERITED PLATELET DISORDERS

Diagnostic Workflow for Platelet Disorders

A 5-Stage Approach to Platelet Phenotype Evaluation

p N
IL':::gll'ato Coagulation CBC and
3 Ky Screen Blood Smear
Testing m) =
& ¥
P )
Global :
Hemostasis /
Platelet L ? :
Function Thromboelastography T-TAS PFA-100 / PFA-200
- P
P I
Basic i
Platelet \ G
Phenotype
L Studies Platelet Aggregation Flow Cytometry Electron Microscopy y
e . N
Extended | : | e
Platelet Rt - = s
Phenotype ° x “ ;

L Studies Immunofluorescence Extended Aggregation Clot Retraction Western Blot Cellular Models )
p N
Molecular |\ ‘

st 3 i Sm B &0 (0
Genetic oo:o.:o;.: 1
| Studies DNA/RNA | sequencing WES | WGS MPA Hatrrme RNA-seq |

Ana Sadnchez-Fuentes, et al. Biomolecules 2025, 15(6), 846
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PRINCIPLES OF CARE IN INHERITED BLEEDING DISORDERS

Comprehensive and multidisciplinary care — individualized care plan

* Specialized haemostasis laboratory

Haematologlst Speclahst nurse
 Haemostatic treatment
* |dentification card __ Gynaecoogst
* |Information and education
Physmtheraplst
The patlent

* Genetic counseling

* Patients’ association

Pai M, et al. Haemophilia 2016;22(Suppl. 3):6—16.



MANAGEMENT OF PREGNANCY AND DELIVERY IN WOMEN
WITH INHERITED BLEEDING DISORDERS

Conception
Before Determine
conception fetus sex

a

Delivery

Week 34

Post-partum

Accurate
diagnosis ?

- Genetic
counseling

- Risk of
transmission

»
»

Prenatal
diagnosis

Image developed by the speaker

- Control haemostasis

- Prepare management plan with
anesthestist, gynaecologist and
pediatrician

- Neuraxial analgesia ?

- Control post-partum bleeds
- Screen neonate
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Thank you for your attention
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