Normal VWF Variation:
The Moving Baseline

The laboratory value is measured once.
The patient has been changing for years.

CLINICAL CONCEPTS IN VON WILLEBRAND DISEASE



The most common diagnostic error is treating a
laboratory result as a permanent biological trait.
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(Several years later)

Assuming valid assay performance, none of these values are wrong.
They all belong to the exact same person. Each describes the biology of a particular moment.



Every VWF value answers one of two distinct questions.

The Management Question The Diagnostic Question
How much VWF is measurable today? Does today's value represent the patient’s
underlying hemostatic state?
Focus: The biological snapshot. Focus: The underlying trajectory.
Clinical Use: | Immediate treatment, surgery, delivery Clinical Use: | Evaluating lifetime baseline health,
planning, acute bleeding, or replacement requiring integration of bleeding phenotype,
monitoring. family history, and sampling circumstances.

Takeawa; Interpretation begins by knowing which question is being asked.J




The baseline is not a fixed point. It is a shifting trajectory.

VWEF is exquisitely sensitive to physiologic state, age, endothelial activation, and clearance. Its
circulating level is a dynamic interaction of synthesis and clearance, not a static number.

Stable Determinants:
Inherited variation, ABO
blood group (set the

underlying distribution).

\ Dynamic Determinants:
\\_

Age, pregnhancy, inflammation,
stress (shift the distribution).

VWF Level

Life Course

Baseline is a physiologic range that shifts across the life course.



The changing nature of VWF is driven by three distinct movements.

Pillar 1:
Biology Moves

Internal mechanisms,
acute-phase reactions,
and hormonal shifts
alter measurable VWF.
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Pillar 2:

The Patient Moves

The patient progresses

through different biological

and clinical life stages,
changing the context of
the sample.

Pillar 3:
Interpretation Moves

Clinical meaning shifts
based on guidelines,
assay methods, and

diagnostic thresholds.



Movement 1: Biology acts as an acute-phase reactant.

VWEF Level
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The Spikes (Dynamic Variation):

ﬂhx VWE rises rapidly during infection,

I E& inflammation, acute bleeding, trauma,
| \ surgery, and substantial stress.
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Crucial Insight: If VWF is already low during an acute-phase

e

state, the patient’s unstressed baseline is likely even lower.
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VWEF Distribution

The Floor (Stable Determinants):
ABO blood group modifies the
baseline level. Group O individuals
clear VWF more rapidly, resulting in
lower average levels.

Clinical Rule: ABO modifies the
level, but it does not replace
clinical interpretation. Do not
dismiss a low VWF value in a
bleeding patient merely because
they have Type O blood.



Movement 2: The patient changes even when the inherited
diagnosis does not.

Stage A (Youth) Stage B (Young Adult) Stage C (Older Adult)

Baseline health. The most Pregnancy or Active Bleeding. Chronic Inflammation, Cardiovascular
informative window for long- The sample measures acute Disease, or Malignancy.
term diagnostic baseline. hemostatic reserve, not Acquired factors may produce
baseline. loss of high-molecular-weight

multimers or raise antigen.

Takeaway: The circumstance entirely changes the meaning of the sample.
The direction of change is not always predictable.




Movement 3: Interpretation requires
context, not just a threshold.

45
U/dL

The 2021 Guideline Lens

Node 1: Bleeding History
Under 2021 guidelines, <50 [U/dL

with abnormal bleeding supports
Type 1 VWD.

Node 2: Absolute Threshold

A level <30 IU/dL supports the
diagnosis regardless of bleeding
history.

\ Node 3: Historical Terminology
Values between 30 and 50 |U/dL may

carry the historical label “low VWF"

depending on the institution.

Key Insight: A value of 45 |U/dL has vastly different implications if obtained during baseline health
versus during resolution of an inflammatory illness. The number is the same; the meaning is not.




Has the biology moved, or has the measurement system?
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Repeat testing is an act of interpretation, not mere repetition.

A
Y The Myth:

Repeating a test automatically reveals the single
“true” value.

Regression The Reality:
Toward the Mean Statistical variation means an unusually low or high
result will often move closer to the patient’s usual
range when repeated.

= Why we repeat tests:
x| To evaluate transient | CJ, To confirm persistent
physiologic elevations. quantitative deficiency.
To clarify borderline To investigate discordance
>  * results near a diagnostic ' K between phenotype and
I ! ! l | l | ! X 4 threshold. initial labs.

Takeaway: Repeat testing provides additional observations to infer a more credible biological range.




The Extremes: How Aging and Pregnancy shift the baseline.

Aging (The Decades-Long Shift) Pregnancy (The 9-Month Spike)
Normal Range Normal Range
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Time Time
VWF commonly increases with age, moving historical VWEF and FVIII rise substantially during gestation,
Type 1 VWD patients into "normal” lab ranges. Improving hemostatic reserve.

Warning: Great for delivery management, but
unrepresentative of baseline biology. After delivery, VWF
falls rapidly, contributing to postpartum bleeding risk.

Warning: Laboratory normalization does not by itself

establish that the bleeding risk has resolved.




When the laboratory and the patient disagree.

Discordance is not diagnostic failure. It is diagnostic information.

Discordance

High Bleeding, Low Labs,
Normal Labs No Bleeding

Biologic / Systemic Diagnostic / Structural
Acute-phase masking Anatomic source of bleeding
Assay or preanalytic problems Acquired VWF disorder
Medication effects Qualitative VWD
Another inherited bleeding disorder

Takeaway: The goal is not to decide whether the laboratory or the patient is
‘right,” but to determine why they appear to disagree.




The Synthesis: The 46 IU/dL Paradox
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Patient A: 19-year-old, baseline health, lifelong bleeding. Patient B: 72-year-old recovering from pneumonia.
Historical VWF of 28 1U/dL.
Interpretation: VWF <50 IU/dL with abnormal bleeding Interpretation: Age and acute illness (pneumonia) have
supports Type 1 VWD. The 46 represents their true baseline. raised the value to 46. The historical 28 is the true baseline.

The Reveal: The laboratory values are identical. The biological trajectory and clinical meaning are completely different.



Guideline Integration & Best Practices.

Test during baseline health: Relational Interpretation:
Avoid testing during acute bleeding,

. . . . . Interpret Antigen, Activity, and FVIII
?Jf;;f;s‘ or major stress for diagnostic together, not as isolated numbers.

Contextualize Blood Type: Integrate Phenotype:

Do not use ABO Blood Group O alone to A normalized lab value (e.g., due to aging)
dismiss a low VWF result in a does not automatically erase a previously
symptomatic patient. sound diagnosis or bleeding history.

l The Golden Rule: Before interpreting a VWF value, ask why it was measured,
what assay was used, and the patient’s state of health at the time of the draw.
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The baseline itself moves.

Diagnosis begins with measurement.
Interpretation begins with context.

The laboratory value is measured once. The patient has been changing for years.



