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System lupus erythematosus (SLE) is a heterogeneous autoimmune disease that have
diverse manifestations. Computational phenotyping using electronic health records on SLE
serves as animportant foundation to SLE GWAS study. Early efforts on SLE phenotyping
focused on a rules-based algorithm using structured data only based on the Systemic
Lupus International Collaborating Clinics Classification Criteria for SLE which is comprised
of 17 criteria divided into clinical and immunologicdomains.

In this study, we expanded the previous rule-based algorithm by including Natural
Language Processing (NLP) component. Wefurther developed algorithms to detect
important sub-phenotypesin lupus: oralulcer, renal and arthritis sub-phenotypes. We
compared the NLP algorithm’s performance with the performance of the previous
algorithm that used structured data only.

1. Develop computational phenotypingalgorithm using ICD codes and NLP
techniques for lupus phenotypeandits sub-phenotypes: oral ulcers, arthritis
andrenal disorder

2. Comparealgorithm performance (sensitivity vs specificity) between the above
algorithms
3. Validate new (NLP) algorithm at secondary site
4, Implementation of validated (NLP) algorithm by other eMERGE sites
Demographics X Common Variable Labs
X ICD9/10 codes [JCommon Variable Meds

] Other: Case/Control status on Phase | and
[1Phasell phenotypes
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The lupus phenotypeis dependent on the following lab data, and forthe NLP, the text of
encounter notes and kidney pathology reports. All text & lab tests are part of the SLE
phenotypedeveloped within eMERGE. Anti-NA, anti-Smith, anti-dsDNA are also part of
the autoimmunedisease phenotype.

Autoantibodies: (anti-Smith, anti-phospholipid, anti-dsDNA)

Low Complement

Direct Coombs Test

Anti-Nuclear Antibody

WABC (toinclude leukocytes and thrombocytes)

[JeMERGE I-1Il Merged set (HRC imputed, GWAS)

[JeMERGE PGx/PGRNseq data set

[1eMERGEseq dataset (Phaselll)

[JeMERGE Whole Genome sequencing data set

[1eMERGE Exome chip data set

[1eMERGE Whole Exome sequencing data set

CJOther (notlisted above):HLAfrom PGRNSeq and imputed from other sets

Yes, if so please list Phaselll, Systemiclupus erythematosus phenotype
LINo

1. Rule-basedalgorithmto predict lupus phenotype using components from regular
expressions and structured data

2. Penalized logistic regression to predict renal sub-phenotype using NLP component
(metamap concept, regular expression pattern) and structured data components
(ICDdiagnosis codes, lab values)

3. Rule-basedalgorithmto predict arthritis sub-phenotype using components from
regular expressions and structured data

4. F-measures, PPV, NPV, sensitivity, specificity to measure model performance.

None

BMC Medical Informatics and Decision Making or JAMIA

- 01/2020: Develop phenotyping algorithm for SLE, arthritis, oral ulcers renal
disorder - complete
05/2020: Validation of algorithm with Vanderbilt - complete

- 07/2020:Implementation of algorithm by remaining eMERGE sites

- 07/15/2020: Manuscript 1stdraft completion and send to co-authors with 2 week
deadline for co-authorsto reply with suggested edits

- 08/6/2020: Manuscript final draft completion and send to co-authors with 1 week
deadline forapproval by all co-authors

- 08/13/2020: Manuscript submission

* Common Variables available across all datasets:
e Demographics: sex, year of birth, decade of birth, race, ethnicity
e Codes:(repeatedvalues & age at event):ICD, CPT, Phecodes
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e labs: (labname, repeated lab value & age at event) Serum total cholesterol, LDL, HDL, Triglycerides, Glucose
fasting/non-fasting/unknown, & White Blood Cell count
e Medications: (medication name, repeated, & age at event) Cerivastatin sodium, Rosuvastatin, Simvastatin,
Fluvastatin, Pravastatin, Lovastatin, Atorvastatin, & Pitavastatin

e Other: Case/Controlstatus on Phasel and Phasell phenotype: only on GWAS dataset participants




