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We profiled each patient’ s state transitions during treatment using energy
landscape analysis and time-series clustering. Energy landscape analysis divided state transitions
into two patterns: “ good stability leading to remission” and “ poor stability leading to treatment

dead-end.” The number of patients whose disease status improved increased markedly until
approximately 6 months after treatment initiation and then plateaued after 1 year. Time-series
clustering grouped patients into three clusters: “ toward good stability,” *“ toward poor
stability,” and “ unstable.” Patients in the “ unstable” cluster are considered to have clinical
courses that are difficult to predict; therefore, these patients should be treated with more care.
The evaluation of state multistability enables us to understand a patient’ s current state in the
context of overall state transitions related to rheumatoid arthritis drug treatment and to predict

future state transitions.
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