Von Willebrand Disease:
A Clinical Framework

Beyond the lab value: The intersection of vascular biology,
hemostasis, and the patient experience.




VWF operates at the central crossroads of hemostasis

Injured Vessel Wall

Subendothelial collagen exposure
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direct contact is difficult

The Coagulation System
Preserving Factor VIl contribution to
thrombin generation




VWF is a dynamic mechanical sensor,
not a static factor

1. Folded in Circulation.
In intact vessels, VWF
remains tightly coiled ana
relatively inactive.

2. Unfurled by Shear Force. Vascular
Injury exposes collagen; flowing
blood generates shear forces that
alter VWF's conformation.

3. Platelet Capture. Unfurling
exposes sites that bind platelet
glycoprotein Ib, allowing platelets
to slow, tether, and adhere.



Form dictates function:
Multimer size and carrier status

The Multimer Balance Size Must Be Regulated

The largest multimers contain the
most binding sites and are highly
©-0-6- hemostatically active. If too small,
they fail to capture platelets. If
excessively large, they promote

Short Normal Massive/Tangled pathological adhesion.
The Factor VI Shield Carrier Protein
VWE shields Factor VIl from rapid

premature clearance in the circulation,
preserving its role in secondary

hemostasis.

g



Abnormal biology produces distinct clinical subsets

Type 1

e s Partial reduction. Remaining protein has
Quantitative Deficiency proportionate function.

Type 3

Virtually absent. Most severe deficiency.

Type 2A

- 4 Defect in multimer formation/size.
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Classification

Type 2B

Abnormal, hyperactive platelet binding.

Qualitative Dysfunction (Type 2)
Type 2M

Decreased platelet/collagen binding with
normal multimers.

Type 2N

Defective protection/binding of Factor VIII.

Subtype classification is a clinical map that influences laboratory interpretation,
desmopressin responsiveness, and bleeding risk.



VWD occupies the space between primary and secondary
hemostasis

Dimension VWD Hemophilia
Defect Tvpe Primary hemostasis Secondary hemostasis
P (Platelet-mediated) (Coagulation-factor deficiency)

Mucosal surfaces
(Epistaxis, oral bleeding,
heavy menses, bruising)

Primary Bleeding
Sites

Deep tissues
(Joints, muscles)

The Distinction is Not Absolute.
In Type 3 VWD, the near absence of VWF leaves — the near absamy of VWF leaves

Factor VIl unprotected, resulting in hemarthroses and deep tissue bleeding
resembling severe hemophilia. Type 2N VWD binds Factor VIII poorly, creating
a phenotype mimicking mild hemophilia A.




Diagnosis requires a triad of compounding evidence

Personal &

Bleeding
\ Family Context

Phenotype

Limitation: Bruising and Nature and severity [ \ Inheritance patterns Limitation: Family history is
nosebleeds are common in of mucosal 1  and historical often absent due to
the general population; bleeding. NN aT e O\ pProcedures. variable penetrance, small

family size, or normalized,
unrecognized bleeding.

children may not have
faced a major hemostatic

Diagnosis 4
challenge yet. '

Laboratory Assessment

VWEF quantity, platelet-
dependent activity, and
Factor VIII levels.

Limitation: Improper sample
processing can distort results;
levels fluctuate dynamically.




The 30-50 IU/dL Gray Zone requires clinical
judgment

£ Variables altering baseline VWF: VWF levels vary
continuously and are artificially elevated by ABO blood group,

Age, Stress, Exercise, Inflammation, Pregnancy, and Acute

L__ o Bleeding.
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>50 1U/dL ;- <30 1U/dL
Normal Variation 30 10-904UrcL Definitive Disease
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The Gray Zone:

A mildly reduced VWF level may contribute to
bleeding without fully explaining it. Many in this
range do not have clinically important bleeding.
Co-existing anatomical problems must be
considered.



Treatment targets specific mechanisms of hemostasis

Therapy depends on subtype, prior bleeding history, and the magnitude of the

clinical challenge.

Desmopressin

Releases stored endogenous
VWF and Factor VIl in
responsive patients.

Antifibrinolytic Agents

Protects existing clots;
particularly useful at mucosal
surfaces where fibrinolytic
activity is naturally high.

VWF Concentrates

Direct replacement when
endogenous release is
inadequate, too brief, or unsafe.

Hormonal & Local Therapies

Gynecologic management of heavy
menstrual bleeding; local hemostatic
measures for dental/surgical sites.




The disease is experienced through episodic
hemostatic challenges

Dental Surgery or
Menarche Extraction Childbirth Trauma
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(Often dismissed or (Bleeding frequently
normalized within families as misattributed to surgical
“part of being a woman”). technique).

A person may appear entirely well between these events. Years may pass before these apparently

separate episodes are recognized as parts of the same underlying biological disorder.



The clinical burden extends fel@sShl RIS EMENMPIUERE

The Visible Bleeding The Invisible Burden

Heavy menstrual bleeding Physical: Iron deficiency, chronic fatigue,
impaired concentration.

Recurrent epistaxis (nosebleeds) Psychological: Anticipatory anxiety—

uncertainty about when bleeding will occur

and if clinicians will understand the
diagnosis.

Excessive bruising

Unexpected procedural bleeding Logistical: The requirement for intense
advance planning and coordination for

routine procedures.



Navigating the boundary between normal variation
and disease

e

VWD lies at the intersection of vascular biology, genetics, laboratory medicine, and clinical care.

Because the protein is dynamic and laboratory measurements vary, clinical judgment is
paramount: no single value, symptom, or label can carry the diagnosis alone.

1. The Biological
Problem

What specific part of the
interconnected
hemostatic system is
breaking down?

2. The Clinical
Localization

When the bleeding
phenotype and laboratory
findings disagree, which

carries more weight?

3. The Patient
Context

What does this diagnosis
mean for this patient,
facing this specific
procedure, at this exact
moment?




