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Enhancing Diagnostic Accuracy in Specific
Antibody Deficiency Using the Multiplexed
Opsonophagocytosis Assay (MOPA)

Abstract

Introduction: Specific Antibody Deficiency (SAD), acommon phenotype of inborn errors
of immunity (IEl), is typically diagnosed by measuring serotype-specific IgG responses
to the pneumococcal polysaccharide vaccine. However, IgG quantification does not
assess functional antibody activity and may be confounded by prior conjugate vaccine
exposure and inter-laboratory variability. The Multiplexed Opsonophagocytosis Assay
(MOPA) directly measures functional antibody-mediated bacterial killing and may
offer improved diagnostic accuracy.

Methods: We conducted a pilot study in 23 patients with recurrent infections
undergoing pneumococcal vaccine response assessment. Each patient had pre-
and post-vaccination sera tested for antibody responses against 18 pneumococcal
serotypes using both MOPA and traditional IgG quantification. MOPA results were
compared to IgG levels, and clinical correlation with SAD diagnosis was performed.

Results: Pre-vaccination, MOPA detected protective responses in 79.5% of tested
serotypes, compared to 41.5% by IgG. Post-vaccination, MOPA showed 96.5%
protection, significantly higher than IgG (72.9%). Patients with protective baseline
MOPA responses were not diagnosed with SAD, suggesting that MOPA identifies
preserved functional immunity even when IgG levels are subprotective.

Conclusion: MOPA offers superior diagnostic insight by assessing antibody function
rather than quantity alone. It holds promise for reducing misclassification of SAD and
improving decision-making regarding immunoglobulin replacement therapy. Ongoing
studies aim to establish serotype-specific MOPA cutoffs and validate correlations with
clinical outcomes.
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