Beyond the Algorithm: Clinical Management of

Cold Agglutinin Disease Edge Cases
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Edge cases are not failures of the framework; they
are where the framework is tested

Label-Based Management

( Initial Assessment )

.

Symptom Checklist

Yes No

Matches _
¢ Label?
Standard Protocol
' .
X

Qutcome

Rigid application of rules often fails when
atypical presentations like post-infectious
overlaps or mixed AIHA occur.

Mechanism-Based Reasoning

Optimized
Qutcome

Adaptive
Intervention

Initial
Observation

Decisions driven by biology, adapting to
mechanism, trajectory, and impact.

Fa

Mechanism Trajectory Patient Impact



Post-infectious cold agglutinins are distinct from primary CAD.

Cold agglutinins are often present after infection, but the clinical picture suggests an acute trigger rather
than chronic disease.

Post-Infectious (The Mimic) Primary CAD

Clonality: Polyclonal Clonality: Monoclonal

Duration: Transient / Self-limited Duration: Chronic

Associations: Mycoplasma pneumoniae, EBV Associations: Distinct bone marrow pathology
Marrow: No underlying clonal B-cell disorder Marrow: Clonal B-cell involvement

Resolution: Observation and supportive care are usually sufficient. Misclassifying post-infectious
hemolysis as CAD risks overtreatment and unnecessary exposure to chronic clone-directed therapies.




Do not treat laboratory findings in isolation.
The Lab Artifact The Protocol

Mechanism: Cold

exposure causes in vitro
S agglutination, distorting

the readout.

Action: Repeat testing

with warmed samples Is

essential. Do not draw

diagnostic conclusions from
compromised specimens.

Impossible

e Spurious MCV elevation @

e Falsely low RBC count
e Misleadingly high MCHC

Principle: Treatment is not
indicated in the absence of
Cold Sample: Warmed hemolysis or symptoms.

In Vitro Agglutination Sample




Symptom burden often exceeds what hemoglobin levels predict.

Circulatory symptoms
driven by IgM-mediated
agglutination and
microvascular
obstruction.

Hemoglobin
10g/dL

Pain A

BEvre I Acrocyanosis

Fahgue

Resolution: Quality of Life (QoL) justifies treatment. Avoid rigid hemoglobin thresholds. Align therapy
with functional impact (e.g., Raynaud-like symptoms impairing daily life) rather than numeric cutoffs.




Urgency is guided by physiologic reserve,

not just hemoglobin count.

Low Hemoglobin

Presentation

Severe Symptoms / Low Function

Asymptomatic / Functional

Physiologic

Reserve?

Low Reserve
(Comorbidities)

High Reserve
(Compensated)

|

Individualized
Intervention

Vigilant

Observation

The “Happy
Anemic": High
physiologic reserve
allows tolerance of
lower HgB without
end-organ damage.




Acute worsening does not necessarily
imply treatment failure.

A\ Acute Exacerbation

i Racallne (Infection/Stress/Cold) Recovery
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The Scenario: Sudden worsening due The Resolution: Supportive care and short-term
to infection, stress, or cold. escalation often suffice. Reassessment after resolution

is critical before altering the long-term strategy.



Proactive temperature management is the
cornerstone of perioperative safety.
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Surgical Protocol
Coordination Thermoregulation (The Critical Control) Intervention
v/ Required ' - v/ Complement
communication % ‘ ® == inhibition has been
between L s AN used in selected
hematology, o — = sl > m high-risk patients
anesthesia, and L/ e E (individualized).
surgical teams. — - - -
IV Fluid Room Temperature  Patient Warming
Warmers Control Blankets




Pregnancy requires balancing maternal
control with fetal safety.

The Challenge:

Rare data, physiologic
anemia of pregnancy
complicates assessment.

Stk _
I\S;:'ls:tee;rggl | HLW‘;H' Fetal Safety The Resolution:
Sanel Threshold (Unknowns) Favor conservative care.
i Intervene with
disease-directed therapy
only if maternal impact is

substantial enough to
justify unknown risks.




Clinical Editorial

The ‘best biological plan’ can be the wrong clinical plan
if the patient cannot absorb the immunologic cost.

Therapeutic Window Diagram

Therapeutic Dose

Tolerable Toxicity ! Intolerance
| Intolerance |

Young/Fit
Patient
Frail/Elderly Tolerable

Patient Toxicity

Context: Elderly patients with Resolution: Prioritize predictability and
comorbidities and limited reserve. reversibility (e.g., complement inhibition) over
aggressive cytotoxicity. Symptom control
> Deep remission.




In coexisting lymphoproliferative disease,
malignancy drives the strategy.

[ Watch for Discordance

CAD
Management
(The Passenger)

Secondary
conseguence.

Lymphoma Indications
(The Driver)

Treat with R-CHOP,
BTK inhibitors, etc.

The Warning Sign

(e.qg., Lymphoma responds,
hemolysis does not).
This prompts mechanism
re-check.



Mixed and atypical presentations require
iterative management.

The Edge Case:

Mixed AIHA, atypical DAT
patterns, or clinical
discordance.

IgG
Mediated

The Approach:

Target the dominant
process at any given time.
Abandon rigid labels.

Complement
Mediated

Iterative
Reassessment

Key Principle:

Accept that no single
strategy may give 100%
control.



Management of Refractory
or Partial Responders

@ 1. Reassess Diagnosis
Is it PCH? Mixed AIHA? Secondary
cause?

v—| 2.Confirm Basics
- Check adherence. Exclude hidden
i triggers (drugs, infections, cold).

/C‘»' 3. Redefine Success
@ Shift goal from Normalization to

Acceptable Control.

“Partial control may represent success when disease biology or
patient factors limit what can safely be achieved.”



Summary of Principles: From Algorithm to Judgment
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@@ Polyclonal B

Post-Infectious

Transient/ Supportive

Care
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Comorbidities

Safety/
Reversibility

Aggressive
Cure

Symptom/Anemia
Mismatch

not the
Hemoglobin

Treat the
Impact
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Perioperative

Crisis
Management

Prevention
(Warming)
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Nl Treat
Mallgnancy__)

Lymphoma Overlap

Monitor
Discordance

Refractory

Acceptable

S Control

— Normalization




Mechanism. Trajectory. Impact.

Expert CAD management recognizes when rules apply, when they
bend, and when they must be set aside.

In the edge cases, success is not defined by how well the patient fits the protocal,
but by how well the protocol is adapted to fit the patient.
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