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Abstract

Hemagglutination (HA) and hemagglutination inhibition (HAI) assays have been utilized for 70+ years and play a critical role in influenza vaccine development. In particular, HAIl is critical in antigenic characterization of flu viruses and in evaluating immunogenicity of cell-based and traditional egg-based vaccines. HAI
assays are prone to poor lab-to-lab consistency due to subjectivity in interpretation between human “readers” where a difference in endpoint of £1 dilution (typically, “4x change in concentration) is often considered “equivalent”. In addition, the presence of non-specific inhibition (NSI) can further complicate analysis.
To aid in the interpretation of samples which exhibit NSI, human readers will commonly “tilt” the plate at a 45° angle for 30-60 seconds and look for a “tear drop” formation of the settled red blood cells (RBCs). Here we investigate whether the use of an automated imaging and interpretation system, the Cypher One,
can generate accurate results without the need to “tilt” the plate.

We compared performance of the Cypher One automated interpretation to the visual interpretation of a human expert reader for a HAl dataset of 2200 samples. The samples consisted of de-identified human sera subjected to H1, H3 and B influenza strains. This particular experiment utilized both avian and
mammalian RBCs for determining the serological response of samples in H1/B antigens or H3 antigens, respectively. Although the mammalian RBC subset did not require plate tilting prior to the human interpretation, all plates within the avian RBC subset did require tilting by the human reader. The Cypher One
automated titer interpretation was obtained without tilting and compared to the interpretation obtained by the human reader.

The comparison yielded 95.6% agreement between the expert reader and automated interpretation method (within £ 1 dilution) for the complete dataset. Importantly, ¥25% of clinical samples within the avian RBC subset exhibited NSI, which is known to complicate the manual interpretation and is often cited as a
cause for the need to tilt the plate for accurate interpretation. Even in the presence of NSI, Cypher One showed high agreement (94.3% * 1 dilution) without the need to tilt the plate for the challenging avian subset. The Cypher One system thus achieved high accuracy and consistency while providing the additional
benefit of a digital database of plate images and associated results to meet data integrity requirements.
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* Human Interpretation: The experienced human reader placed each plate at a
45° angle for approximately 1 minute prior to making an interpretation
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