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In the midst of a global opioid crisis, uncovering the genetic underpinnings of opioid use disorder 
(OUD) is critical. However, efforts to understand etiology via genome-wide association studies 
(GWAS) have been hampered by insufficient phenotypic data in cases and controls and a reliance 
on highly ascertained samples. Although optimal characterization of OUD cases and controls 
remains challenging, the integration of extensive electronic health record (EHR) and genomic 
data offers new promise for advancing GWAS of OUD. Leveraging data from over 1 million 
patients across two healthcare systems, in this project we are iteratively determining the number 
of OUD diagnostic (ICD) codes needed for accurate identification of OUD well-known 
comorbidities, and evaluating the impact of including exposed vs. unscreened controls via 
phenome-wide association studies (PheWAS) and GWAS. Preliminary PheWAS results indicate 
that the inclusion of ≥1 OUD ICD codes recapitulates known OUD comorbidities (e.g. substance 
use disorders; pain). These associations are more pronounced in the unscreened group (i.e., 727 
vs 644 in the exposed group) and of higher magnitude (mean OR(SE)=3.83±0.05 vs 
OR=2.52±0.52). In contrast, differences are less apparent in GWAS; associations with coding 
OPRM1 SNP rs1799971 (p=8.83E-03 vs p=1.83E-02) and genetic correlations with clinically 
ascertained cohorts (rg=0.83±0.26 vs rg=0.86±0.29) are comparable across groups. Replication 
analyses are underway in All of Us. This study represents the first effort to optimize case/control 
definitions using EHR data and PheWAS with the ultimate goal of enhancing OUD genetic 
research. 
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