The Evolution of
von Willebrand
Disease
Classification

Drawing Lines Across
a Biological Spectrum

Von Willebrand Disease classification
is not a perfect map of nature. It is
a clinical instrument.

This deck deconstructs the history,
biology, and clinical logic behind
VWD thresholds to reveal how
medicine converts a continuous
biological reality into actionable
decisions at the bedside.




The central classification problem

VWF levels and bleeding symptoms do not naturally divide into neat populations. They are continuously distributed. The primary task of
clinical medicine is to superimpose a usable structure over this biological complexity to interpret labs, anticipate risk, and choose therapies.
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The first durable conceptual divide
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Loss of high-molecular-weight

(HMW) multimers.
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Absence of large multimers disrupts

hemostasis.
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Increased VWF-platelet binding.

| I

. -
Often presents with loss of large multimers
and sometimes thrombocytopenia.

Impaired Factor VIII (FVIII) binding.
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Clinically mimics mild hemophilia A;
requires specific testing to distinguish.
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These subtypes were not created for taxonomic elegance They emerged because
distinct failure mechanisms demand entirely different clinical actions.



The illusion of precision
in laboratory thresholds

A patient at 29 IU/dL and a patient at 31 IU/dL
are not biologically transformed by crossing a line.
They are separated by a label, not by disease biology.
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The 30 to 50 IU/dL diagnostic dilemma

The Gray Zone (30-50 IU/dL): Modestly low levels are El
common enough in the population that they frequently

: coincide with trivial, common bleeding symptoms
y purely by chance. Inheritance is less clear; identifiable
variants are inconsistent.
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The conceptual tension: Does this 30-50 range represent a true disease (Type 1 VWD) or merely an incidental risk factor (Low VWF)?



Moving the boundary shifts the clinical burden

The 2021 guidelines moved symptomatic patients in the 30-50 IU/dL range

fl_'_t_he “Low VWF” category into the “Type 1 VWD” category.
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Minimizing diagnostic delay, preventing missed patients,
and improving access to care (obstetric planning,

Risk of overdiagnosis, medicalization of mild symptoms,
and the psychological impact of a disease label.

nsurant:e. treatments).
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Diagnostic boundaries are scientific, but they
are also deeply value-laden and practical.
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VWEF levels rise with age,
inflammation, and pregnancy.

A single VWF level is a snapshot,
not a permanent verdict.

inical Questions for the Moving Target

.
= When was the patient tested?

2. Has the clinical phenotype
evolved?

3. Does the bleeding history
= remain meaningful despite
normalized laboratory levels?
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Genetics provides clarification

and complication

Explains Type 2
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. Distinguishes influenced by incomplete penetrance,
Type 2N from environmental modifiers, ABO blood

Hemophilia A group, and endothelial biology.
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The history of classification moved from phenotype, to protein, to genotype—but it never escaped the need for clinical judgment.



Thresholds dictate the epidemiology i R

The disease itself does not change; Epidemiological Funnel
the denominator does. Mild ) . >
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Bleeding history requires i e sat
relational interpretation

Bleeding Assessment Tools , _
standardized the clinical phenotype, 2™V h'iﬁ:ﬂg
but they have severe limits. Lab Underreporting
results cannot be treated as isolated because eci
proof without relational context.
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|_Diagn::asis requires integrating
lab proof with nuanced clinical
history. Bleeding scores replace
vague terms, but they cannot
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No single diagnostic
element is sovereign
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Strategic principles of VWF replacement s
Therapy, like classification, requires dynamic clinical judgment rather than fixed ' "
algorithms. When endogenous VWF cannot be released safely, exogenous Avoiding
therapy is supplied. | unnecessary

overcorrection s

P e

1 Achieving adecjuate

—

(Restoring primary hemostasis, e
supporting FVIIl) G g
|. - !

. L ) 2
{2 4y
L - —

' Variables Guiding the Balance '

e O

Immediate FVIIl | Anticipated
correction need treatment duration

Potential for FVIIl __ |

accumulation —o Thrombotic risk

I_L L Patient comorbidities =——




i i

The clinical
Instrument

The history of VWD classification is
the history of converting a
continuous, context-dependent
hemostatic system into usable
categories. These categories simplify,

VWD categories are real
enough to guide care,
communicate risk, and
select treatments.

But they are not rigid
enough to replace
clinical jJudgment.

organize, and decide.
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