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Outline of Project
(Background and purpose)
This project aims to improve the accuracy of diagnosis of allergy and anaphylaxis and the accuracy of allergy
immunotherapy monitors to develop medical devices that enable logical decisions based on quantitative
biomarkers (BM).
(Current issues)
Issues in allergy diagnosis: Since most allergies are IgE antibody-dependent, antigen-specific IgE antibody
titers (concentrations) are used for diagnosis in the world. However, IgE antibody concentration is an indicator
of the presence or absence of antigen sensitization, but does not reflect the onset or severity of allergy.
In immunotherapy for treatment, there is no BM to determine the efficacy of treatment. In addition, there is
no method to distinguish between desensitization and tolerance.
(Problem Solution)
The above issues in allergy diagnosis and treatment are caused by the fact that the current IgE antibody titer
assay measures only the “quantity” of antibody and does not measure the “quality” of IgE antibodies (antigen
Binding-Avidity). In this project, we will develop a medical device that monitors antigen Binding-Avidity titer
as a new BM.
(Research Results) The following six items were implemented to resolve the issues.
Item 1: Establishment of method of antigen Binding-Avidity “IC50 value,” and the development of an
automated measurement prototype device and calculation software. By using two-dimensional notation with
antigen binding-avidity titer (antibody amount X Binding-Avidity) on the vertical axis and IgE/IgG4 on the
horizontal axis as the ratio of the amount of pathogenic factor and inhibitory factor, individualized evaluation
of positive/negative allergy onset were revealed. This is an epoch-making diagnostic method.
Item 2: Development of an automated prototype device for pretreatment of IgG4 and IgG1 removal and
subsequent measurement of IC50 values of IgE, which will enable differential diagnosis between
desensitization and immune tolerance in immunotherapy, which has been considered difficult.
Item 3: For immunotherapy monitoring, two-dimensional notation consisting of antigen binding-avidity titer
and the ratio of IgE/IgG4 enables individualized evaluation of positive/negative symptoms of allergy in each
patient, dramatically improving the accuracy of the understanding of the disease condition.
Item 4: The feasibility of an automated prototype device for measuring antigen Binding-Avidity “IC50 values”
was confirmed.
Item 5: Prospects for the practical application of diagnosing the ability to protect against infection by
measuring antigen Binding-Avidity titers in persons vaccinated against new coronavirus and infected with the
virus were clarified.
Item 6: To improve the diagnostic performance of antigen Binding-Avidity titers, prediction accuracy was
improved using machine learning. We constructed a system to improve the accuracy of allergy prediction
diagnosis by using machine learning of antigen Binding-Avidity titer and various clinical data to search for
confounding factors and find important confounding factors related to the onset of allergy.
(Commercialization plan)
As described above, it was confirmed that antigen Binding-Avidity titer is extremely important as a BM that

accurately indicates the onset of allergy, replacing the conventional antibody “quantity” measurement. The



development of medical devices to improve the diagnostic performance of antibody titer as described above
is expected to be widely expanded and applied not only to the allergy field but also to infectious diseases,
autoimmune diseases, and cancer immunotherapy, for which antibody titer measurement is indispensable in

understanding the pathophysiology.



