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ABSTRACT

Kawasaki disease is a rare pediatric vasculitic condition and a leading cause of acquired heart disease
in children. Administration of intravenous immunoglobulin (IVIG) is the globally accepted
treatment, but a minority of patients exhibit resistance to this treatment. These patients account for
10-20% of cases and have been observed to be vulnerable to coronary artery abnormalities. This
makes the early prediction of IVIG resistance imperative for timely treatment and effective disease
management. Artificial intelligence offers a potential avenue for addressing the above concerns. This
research offers complementary Al-based approaches for accurate and privacy-preserving IVIG
resistance prediction. First, a Multimodal Transformer Embedding Fusion and Oversampling
(MTEFO) framework combines sentence-transformer and tabular-transformer embeddings to capture
complex relationships among clinical features. The proposed MTEFQO-RF model demonstrated
improved predictive performance across two independent clinical datasets. Second, a federated
learning framework implemented using Flower employs a one-dimensional convolutional neural
network as the shared model, enabling collaborative training without centralizing patient data.
Finally, an adaptive intermediate model selection mechanism in federated learning addresses
client-level variation by allowing cach client to retain either the final global model or the
intermediate global model that achieves its best recall or F1-score.
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