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Table 1 Definitions of SLE classification criteria
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Ignacio Garcia de
Wilson de Melo (
Edward K Chan™
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*Classification tree updated September 2021
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% Check for updates Systemic autoimmune rheumatic diseases (SARDs) can lead to irreversible

damage if left untreated, yet these patients often endure long diagnostic
journeys before being diagnosed and treated. Machine learning may help
overcome the challenges of diagnosing SARDs and inform clinical decision-
making. Here, we developed and tested a machine learning model to identify
patients who should receive rheumatological evaluation for SARDs using
longitudinal electronic health records of 161,584 individuals from two insti-
tutions. The model demonstrated high performance for predicting cases of
autoantibody-tested individuals in a validation set, an external test set, and an
independent cohort with a broader case definition. This approach identified
more individuals for autoantibody testing compared with current clinical
standards and a greater proportion of autoantibody carriers among those
tested. Diagnoses of SARDs and other autoimmune conditions increased with
higher model probabilities. The model detected a need for autoantibody
testing and rheumatology encounters up to five years before the test date and
assessment date, respectively. Altogether, these findings illustrate that the
clinical manifestations of a diverse array of autoimmune conditions are
detectable in electronic health records using machine learning, which may
help systematize and accelerate autoimmune testing,

a Machine learning

using EHRs
to predict rheumatic disease testing
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is collected as input to the machine leaming model. b, ¢ Performance metrics in the

health records (EHRs) in validation and external test datasets. a Schematic of  validation dataset from BioMe Biobank (BioMe cohort 1) and the external test
study design depicting a hypothetical individual who received autoantibody testing  dataset from All of Us.

and had a rheumatology encounter; EHR data preceding the test or encounter date
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7 /3 (f4) (Wheat_f4) 0. 04 KUA/L  €0.35 Tt REE
8 SF(f24) (Shrimp f24) 0.11 kUA/L %0.35 WS T
9 BEFEE(el) (Cat dander_el) B KUA/L  €0.35 R ETE
10 {HEEE (m3) (Aspergillus fumigatus_m3) 0. 04 KUA/L  <0.35 A REE
11 S (mé) (Alternaria alternata_mB) 0.02 kUA/L <0.33 RHEEE
12 Z B (£10) (Sesame seed f10) 0.04 KUA/L  €0.35 e RaEE
13 4% (f13) (Peanut_f13) 0.03 kKUA/L  <0.35 TR
14 K& (f14) (Soybean_f14) 0.05 kUA/L  <0.35 T EEIE
15 & (£23) (Crab_f23) 0.13 kUA/L  €0.35 R REE
16 B (wl1) (Common ragweed_wl) 0. 10 KUA/L  €0.33 A REIE

#wE]. RIMISFRREIEMEEREAT.35 kAL EREFREISEDS, RTI8ARAS, 2. BREIENERESRE
ERHTREEELERX. DSSELREMFRERS, SSERERNREdS. EATREER, FRECRDERESIE, D B5F
B, IEEEEE. ISEAEEE. BSFEXIUOCATEER. 3. MTESILERE, SU R IEH R MEE 10-0. 34kUA/LE,
#HITRE S Bl FiI SR, RRORRRER. RIIBEE.

FEE: 2021-12-21 11:06  #f: 2021-12-21 11:10 IR 2021-12-22 12:35 FTER: 2021-12-29 10:07
B BEH FE:OIEBE pE A ERSONFRNREAN
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