Characterizing the Temporality of OMOP CDM Concepts in a Mastectomy Phenotype
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Introduction

Temporality measures whether data set values and elements have timestamps that follow an expected order [1]. It is an essential
component of observational healthcare data quality assessments [2]. Also, using temporal signals may allow for effective phenotyping
of complex medical conditions [3]. However, standardized approaches to characterizing temporal electronic health record (EHR) data
are poorly established. In this analysis, we developed a method to describe the sequence of Observational Medical Outcomes Partnership
Common Data Model (OMOP CDM) concepts in a mastectomy phenotype.

Methods

Our phenotype was the first occurrence of any CPT4 or SNOMED code for a mastectomy procedure. With
ATHENA((https://athena.ohdsi.org/search-terms/start), we selected OMOP CDM concepts for clinical measurements and interventions
for use in our analysis. In the absence of having differentiation of neoadjuvant and adjuvant therapy in the concept names, we categorized
our concepts according to 4 National Comprehensive Cancer Network (NCCN) phases: Workup and Diagnosis, Primary Treatment,
Adjuvant Therapy, and Post-surgical Treatment. All analyses were conducted in the All of Us Researcher Workbench Controlled Tier
Dataset v7 release. All programming and statistical analyses were performed using Microsoft Excel, Python version 3.7.12, and R
version 4.1.1. Python and R analyses were implemented in Jupyter Notebook version 6.5.4.

Results

We plotted the proportions of patients with concepts in each category by sequence order (refer to Figure 1). Most patients had workup
and diagnosis concepts first, followed by surgical treatment (e.g. mastectomy) concepts.
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Figure 1: Stacked Bar Chart of OMOP CDM Mastectomy Concepts by National Comprehensive Cancer Network (NCCN) Phase and
Sequence Order. Data Source: The All of Us Program.



The inability to differentiate neoadjuvant from adjuvant therapy based on concept names was a major limitation of our analysis.
Consequently, we were unable to determine to what extent our temporal patterns were consistent with NCCN guidelines. Characterizing
the time between surgery and radiation or pharmacological therapy may improve the granularity of a temporal analysis. In conclusion,
we have presented a novel method for characterizing temporal patterns in OMOP CDM concepts. However, further refinement is
warranted.
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