The Cold Agglutinin Spectrum:
Beyond Binary Classification

Why cold agglutinin disease (CAD) is best understood as
a biological continuum, not a categorical label.

Based on the framework by William Aird



The ‘Primary vs. Secondary’ framework is convenient
but clinically misleading.

Cold agglutinin disease is often taught as a binary diagnosis: present or absent, primary or secondary.
While convenient, this framing is biologically incomplete.
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The Risk of Under-diagnosis The Risk of Over-treatment
Labeling a persistent clonal process as ‘benign Labeling a self-limited post-infectious process
cold agglutinins’ leads to years of untreated as ‘primary CAD’ drives unnecessary invasive
morbidity. evaluation and therapy.

Key Insight: Classification is not just an academic exercise; it explains prognosis, predicts treatment
response, and clarifies relapse patterns.




CAD exists on a continuum defined by four
biological variables.

Cold agglutinins are common. What varies is not their presence, but their behavior, persistence, and
consequences.
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The Laboratory Correlate: The Direct Antiglobulin Test (DAT). Classic cold antibody hemolysis is
C3-positive/lgG-negative. IgG positivity shifts the terrain toward warm AIHA or mixed mechanisms.




The Left Pole: Post-Infectious Cold Agglutinins

Common, expected, and usually benign.
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» Triggers: Acute infections (especially Mycoplasma pneumoniae, \\ %
Epstein-Barr virus). K {

 Biology: Polyclonal antibodies, usually low thermal amplitude.

» Trajectory: Resolves over weeks to months; rarely needs !ﬁr_/

disease-specific therapy.
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A Warning: Persistence beyond the infectious window signals movement along the spectrum toward clonal
disease and requires reassessment.

The Diagnostic Trap: The mistake is not recognizing post-infectious cold agglutinins; the mistake is
assuming all cold agglutinins behave this way.




The Right Pole: Primary Cold Agglutinin Disease

A stable, chronic B-cell disorder.
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» Biology: Monoclonal IgM cold agglutinins.

« Mechanism: Chronic, self-sustaining complement-mediated
hemolysis.

« Underlying Cause: A clonal B-cell lymphoproliferative disorder
(usually low-grade/indolent) confined to the bone marrow.

Key Insight: Primary CAD behaves as a chronic immune-mediated disease, not a reactive
phenomenon. This explains why corticosteroids are ineffective and why relapse is common if
downstream biology is not addressed.




Antibody quality matters more than antibody quantity.

Why clone size often correlates poorly with anemia severity.
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Clinical Takeaway: Thermal amplitude is a severity-shaping variable
across the spectrum, not a membership card for a single category.



The Intermediate Zone: Secondary Cold
Agglutimin Syndromes
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Secondary to Infection Secondary to Lymphoma
Often self-limited; Hemolysis persists and relapses
management is supportive. in parallel with the neoplasm;

requires treating the malignancy.

These are defined not only by antibody presence, but by context and
trajectory. “Secondary” is not a single biological bucket.

Clinical Pearl: Persistence should prompt re-evaluation. Apparent secondary
disease can unmask an underlying clonal process over time.



Boundary Cases: Mixed Phenotypes

Venn Diagram Inter

» Scenario: Patients with DAT positivity for
both IgG and C3, or features suggesting
dual mechanisms.

* The Challenge: These patients do not fit

: Warm cleanly into ‘warm’ or ‘cold’ categories.
WS Autoantibody
Phenotype ~ (IgG) » Clinical Action: Treatment logic is not

identical to classic primary CAD.

Clinicians must evaluate and treat both
components rather than assuming a single
downstream target (e.g., complement
alone) will capture the entire biology.

Clinical Takeaway: Mixed phenotypes require recognizing the contribution of both IgG and
complement to optimize therapeutic strategies, transcending simple single-pathway assumptions.



Stop asking ‘Is this CAD?’ Start asking locating questions.
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|s hemolysis transient or persistent?
Distinguishes self-limited vs. chronic

|s the antibody polyclonal or monoclonal?
Monoclonality supports primary CAD

Does activity track with infection/season?
Season-independent hemolysis raises concern for clonal persistence

|s complement activation episodic or sustained?
Chronic activation defines Primary CAD

s there a clone (now or over time)?
Failure to detect a clone initially does not exclude Primary CAD




Time is a diagnostic tool.

Biology unfolds over time. A
“negative” clone search at

presentation does not rule out
Primary CAD.

The Spectrum in Motion:

Presentation 3 Months 6 Months U B LT 8 ST iR
apparent post-infectious episode signals
Clone Search: Negative Clone Search: Positive / a shift rightward on the spectrum.
Symptoms: Mild Hemolysis: Persistent

* Monoclonal IgM with minimal symptoms
requires watching, not dismissing.

Action: Patterns of relapse and persistence differentiate the ‘benign’ from the ‘malignant’ ends of the spectrum.



Mapping Spectrum Position to Treatment Expectations

Classification helps predict whether cold avoidance is sufficient or if clone-directed
therapy is required.
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* Disease is self-limited. * Hemolysis tracks with » Biology is chronic and
. Treatment: Supportive malignancy. self-sustaining.
care + Time. * Treatment: Treat the * Treatment: Clone-
underlying lymphoid Directed and/or
disorder. Complement-

Directed therapy.




Avoid rigid boxes when biology is continuous.

Cold agglutinin-mediated disease is not defined by a single threshold or test

result. It evolves over time, responds to context, and reflects an interaction
between immune biology and environment.

: Secondary :
Post-Infectious %& Syndromes @ Primary CAD @

Increasing Clonality Increasing Thermal Amplitude Increasing Persistence




