Supplementary Data 1. Case definition of immunosuppressive agents and serotyping methods of pneumococcal isolates
Immunosuppressive agents

Immunosuppressive agents were as follows: corticosteroids (equivalent dose of ≥ 20 mg/day of prednisolone), alkylating agents, tumor necrosis factor inhibitors, and antimetabolites.

Pneumococcal serotyping

First, pneumococcal isolates were serotyped using multi-bead pneumococcal serotyping assay using monoclonal antibodies.1 In this assay, pneumococcal lysates and a mixture of reference capsular polysaccharides-coated beads are incubated with a mixture of monoclonal antibodies. The capsular polysaccharides of pneumococcal lysates inhibit the binding of monoclonal antibodies to the reference polysaccharides-coated bead. The amount of the monoclonal antibodies bound to the beads were estimated using a fluorescently labeled anti-mouse immunoglobulin secondary antibody by LUMINEX200 instrument (Luminex Corporation, Austin, TX, USA). The bead set consists of beads coated with polysaccharides from 26 serotypes (1, 2, 3, 4, 5, 6A, 6B, 6C, 7F, 8, 9N, 9V, 10A, 11A, 11E, 12F, 14, 15B, 17F, 18C, 19A, 19F, 20, 22F, 23F, and 33F).

Second, we conducted multiplex serotyping polymerase chain reaction (PCR) when the serotyping was not identified by multi-bead pneumococcal serotyping assay with monoclonal antibodies. In this assay, a pneumococcal lysate is PCR amplified with a mixture of PCR primers which were previously demonstrated.2,3 By this assay, the additional 15 serotypes (7C, 10F/C, 12F, 12A, 15A, 16F, 23A, 23B, 24A/F, 29, 31, 34, 35B, 35F, and 45) were identified.
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