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		Abstract

		Background: Graves' ophthalmopathy (GO), the common extrathyroidal manifestation in Graves' hyperthyroidism (GH), often has an unsatisfactory therapeutic effect due to late diagnosis.

Methods: Firstly, we proposed a novel score termed TCR Clonal expansion and chaos Score (TCS) to characterize VJ. TCS score equals to the ratio between clonal expansion of TCR V-J combination and chaos of peptide similarity. Then, we sequenced the RNA transcripts from the complementarity determining region 3 (CDR3) of TCR VÎ² from 100 peripheral blood samples, including 43 GO and 57 stable GH. Random forest method was applied to select candidate features with the best performance to classify GO and GH. Lastly, this model was applied in an independent validation dataset consisting of 18 stable GH samples and 17 GH samples who progressed to GO in the follow up visit.

Findings: The leave-one-out cross validation showed this model with a sensitivity of 87.88% and a specificity of 81.08% to differentiate GO from stable GH. And it achieved a sensitivity and specificity of 70.59% and 72.22% for prediction GO progression in GH. Specifically, 12 of the 17 GH patients who were predicted as GO developed symptoms of eyelid swelling, chemosis or proptosis in a median of 6.5 months (4-9.75 months, IQR). In addition, GO-free survival analysis demonstrated that "predicted GO" patients (n = 17) were significant difference with "predicted GH" patients (n = 18) in GO progression (P = 0.015, log-rank test).

Interpretation: Our finding provides a proof of concept for diagnosis and prognosis using TCR repertoire and may help develop novel prophylactic strategy for GO and other autoimmune diseases.
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