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Sample size

Data exclusions

Replication

Randomization

Data from All of Us is available via application to the Researcher Workbench at https://workbench.researchallofus.org/login. Further information regarding the
BioMe Biobank and its dataset are available at https://icahn.mssm.edu/research/ipm/programs/biome-biobank, and further information regarding the Mount Sinai
Data Warehouse and its dataset are available at https://labs.icahn.mssm.edu/msdw/data-sources. Access to these data needs to be requested from the BioMe
Biobank and Mount Sinai Data Warehouse.

In all analyses, biological sex was used. Distributions of sex are reported for each cohort in the Results section, and in
autoantibody tested and not tested groups in Table 1.

Given that this was an opportunistic study, participants were not selected based on any specific trait or disease. Population
characteristics are described in the "Study population" subsection of the Results The population included 161,584
participants from three cohorts across two institutions (see Table 1 and Fig 1A). There were 25,062 participants in the BioMe
Biobank (BioMe) cohort 1 (median [IQR] age, 60 [24] years; 15,091 [60%] female; 17,958 [72%] non-European ethnicity),
comprising 6,171 (25%) individuals who had received autoantibody testing. There were 136,522 participants in All of Us
(median [IQR] age, 61 [24] years; 85,196 [62%] female; 62,199 [46%] non-European ethnicity), including 19,264 (14%)
individuals who had been tested for autoantibodies. There were 10,839 EHRs participants in BioMe cohort 2 (median [IQR]
age, 56 [27] years; 6,243 [58%] female; 7,383 [68%] non-European ethnicity) used for clinical applications of the model.

This was an opportunistic secondary use study and therefore did not involve the recruitment of any participants.

The study protocols were approved by the Institutional Review Board at the Icahn School of Medicine at Mount Sinai and
informed consent was obtained for all participants. Analyses of All of Us were completed according to the All of Us Code of
Conduct and all participants provided informed consent; reported results comply with the All of Us Data and Statistics
Dissemination Policy and are presented in groups of at least 20 individuals.

This study was opportunistic and involved secondary use of existing electronic health record data, and therefore no sample size was
predetermined.

The current sample size enabled the accurate performance of the machine learning model with AUROC of 0.93 and 0.87 in the validation and
external test sets, respectively (see Figure 1 and Table 2).

Participant selection is described extensively in the Methods section and shown in detail in Supplementary Fig. 3.

Participants at least 20 years of age with at least 1 year of EHR data and 3 documented clinical encounters were selected (i.e., participants
younger than 20 years of age, with less than 1 year of EHR data, or with less than 3 clinical encounters were excluded) to ensure cases and
controls had sufficient EHR data for training and evaluating the model.

We externally tested the machine learning model in an external dataset from All of Us as described in the Methods section. The model had
accurate performance in the external test dataset with AUROC of 0.87 (see Figure 1 and Table 2)

This was a population-based study (not a case-control study) and thus no randomization was performed. All statistical analyses were adjusted
for covariates of age, sex, BMI, and self-reported ethnicity as described in the "Statisical analysis" subsection of the Methods, unless stated
otherwise in the text.




