What “von Willebrand Disease” Names
When one name contains many diseases

Adapted from the clinical analysis by William Aira.
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' The labelis real.

The name is singular. The biology is plural. “Von Willebrand disease” (VWD) sounds " The borders are not
like one disorder. It is better understood as a diagnostic family: a |

category applied to inherited bleeding conditions in which von Willebrand factor | pertectly sharp.
factor (VWF) biology is quantitatively or qualitatively abnormal.




VWF anchors primary hemostasis
and dictates the bleeding phenotype
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1. Anchoring platelets to 2. Supporting platelet aggregation 3. Stabilizing factor VIl|
exposed subendothelium. under high shear stress. In circulation.

Clinical Connection

Because VWF is central to platelet adhesion, the phenotype is primarily mucocutaneous: epistaxis, easy
bruising, oral bleeding, heavy menstrual bleeding, and prolonged bleeding after dental work or surgery.




VWD contains two distinct dimensions
of diagnostic complexity

The Complexity Map

Boundary Uncertainty

Where does disease end and normal variation begin?

VWF levels fluctuate based on blood group, age,
pregnancy, stress, and inflammation. A mildly reduced
value may be normal variation, inherited risk, or both.




Classification organizes biological diversity

| Classification | Type

Quantitative

(Partial)
| wes  Quontiatie
Type 2A Qualitative
I Type 2B Qualitative
Type 2M Qualitative
Type 2N Qualitative

jinto actionable reasoning

' Near-complete absence of
VWF “replacement therapy

(loss of large multimers)

Specific Defect

| Clinical Implication

Often responds well to
desmopressin (highly heterogeneous)

! Usually requires VWF-containing

Partial deficiency of VWF

Loss of high-molecular-

“weight multimers

Cautious use of desmopressin

Increased platelet binding
(can worsen thrombocytopenia)

Defective platelet/collagen

binding without multimer loss

f May be mistaken for mild
“hemophilia A

Impaired factor VIl binding

The purpose of classification is not to end reasoning. It is to make reasoning safer.




Diagnostic thresholds create categories,
but biology does not create cliffs

\ 0.6% - 1.3% of the population . -

~ Laboratory Abnormality (Reduced VWF levels)

A }E ~ . ~ - :'_.: N
. ~1in1,000 individuals _

Y Symptomatic Bleeding Disease 4

~1in 10,000 individuals

Referral-Center Disease

These are not interchangeable numbers. A laboratory value
identifies vulnerability; it does not, by itself, define disease.




The ‘Low VWF’ spectrum:
Navigating the gray zone of normal variation

The 2021 diagnostic guidelines recommend diagnosing patients in the 30-50 |U/dL range as
“type 1 VWD" if an abnormal bleeding phenotype is present. This remains debated due to the tension
between biologic specificity and avoiding diagnostic delay (especially for heavy menstrual bleeding).
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The lower the VWF level and the stronger the bleeding phenotype, the

more likely the label reflects clinically meaningful VWF-mediated bleeding.



Not every VWF abnormality reflects
inherited von Willebrand disease

Congenital Pathway

Lifelnng history
Family patterns b

Genetic VWF variance

Inherited VWD

Acquired Pathway

Late-onset bleeding

J

No family history

Structural trigger

Aortic stenosis creates shear
F multimers. This creates an

the loss of the largest VWF mul
acquired type 2A-like "'J,u,_ that may improve after
valve replacement.

The name ‘von Willebrand’ can point toward a congenital disorder
or an acquired syndrome requiring underlying evaluation.



Diagnosis is a convergence of five domains,
none of which stands alone

Phenotype

« Assessed via

Biology

« Excludes better

explanations (e.g., structured
purely bleeding tools, but
gynecologic highly variable.

causes).

Clinically Measurement

1 . Laboratory assays

MeanlnngI fluctuate gased gn
VWD physiological

states.

Clinical
Context

« Accounts for age,
pregnancy, and
surgical history.

Inheritance

« Family history and
genetics may be
unknown or
incomplete.

Each domain contains noise. The diagnosis is strongest when the whole pattern points in the same direction.



Reflect & Apply: Lab-driven versus
phenotype-driven clinical profiles

| R N Ry |
Patient A: Lab-Driven A Patient B: Phenotype-Driven V
- VWF 35 |U/dL » Current VWF levels normal
- Blood group O - Litelong heavy menstrual bleeding
- Mild lifelong epistaxis » Postpartum hemorrhage
- No surgical bleeding (post-dental - Excessive post-dental bleeding
extraction) - Several relatives with similar
- No known affected relatives mucocutaneous bleeding
\ )

In Patient B, current normal VWF levels do not erase a lifelong pattern of VWF-compatible bleeding. They

prompt questions about the timing of measurements, age-related change, and physiologic modifiers.



VWD is a framework for reasoning,
not a single mechanism

First described by Erik von Willebrand in 1926 in the
Aland Islands, the name represents a pre-molecular
construct. Modern testing has refined the category, but
it has not made the borders perfect.

In practice, “von Willebrand disease”
names a defect in biology that is:

- Expressed variably

- Influenced by physiology

- Classified heuristically

- Diagnosed probabilistically

- Treated pragmatically

The framework must remain accountable to the patient over time. The best

clinicians honor both truths: The name is singular. The biology is plural.




