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Abstract
Common Data Model(CDM) data model helps to standardize Electronic Health Records(EHR) data and makes it easier to analyze outcomes for observational and longitudinal research. In this study, we aimed to construct cancer CDM database for a research platform that could utilize both clinical and omics data.  Especially, colorectal cancer related clinical entities were extracted through natural language processing on immunohistochemistry tests, molecular genetic tests and surgical pathology reports of colon cancer patients at Bundang Seoul National University Hospital. The extracted clinical and genetic information was mapped on the LOINC or SNOMED standard terminologies recommended by OMOP CDM. As a result, 1,848 immunohistochemistry test reports, 3,890 molecular genetic test reports, and 12,352 surgical pathology reports were processed and standardized.
Introduction
As medical care becomes more data-driven and evidence-based, these EHRs become essential sources of health information necessary for decision-making in all aspects of patient assessment, phenotyping, diagnosis, and treatment(1). While structured data such as patient demographics, medications, and diagnosis codes, may not need significant preprocessing to transform into CDM, however, radiology and pathology reports, or discharge summaries are recorded in a semi-structured or unstructured data so that text processing is indispensable. Natural Language Processing (NLP) is commonly used to analyze these text narratives, to recognize or extract clinically important entities(2). To convert EHR data source into Observational Medical Outcomes Partnership (OMOP) CDM data, re-formulation and standardization of data should be performed in advance as well. Especially for most laboratory test result reports are written in a mixed text with English and Korean, it is essential to extract and refine major clinical items through NLP. In this study, we transformed the pathology report data of Seoul National University Bundang Hospital (SNUBH) into CDM NOTE_NLP data.
Methods
SNUBH introduced a comprehensive EHR system in all the divisions of the hospital in 2003, importing and transforming EHR data into OMOP CDM database in 2018. The hospital has 1,340 beds and over 5,000 daily outpatients. In this study, the pathological examination report of cancer patients  who diagnosed as colorectal cancer from 2017 to 2018 was collected including the original data of immunohistochemistry tests, molecular genetics tests and surgical pathology reports.
Rules-based text processing based on regular expression was developed to extract major clinical entities of testing subject and its results information depending on the type of each report. In the immunohistochemistry and molecular genetic test report, target gene or protein information and the test result values were recognized and extracted, while surgical pathology report was processed for diagnosis information and operated region. This rule-based approach is ideally suited for retrieval of unstructured pathologic clinical entities and testing result value in the SNUBH EHR notes.
To standardize the extracted pathologic data, protein or gene laboratory tests and pertinent test value results were mapped into the OMOP standard vocabulary and reviewed by a clinician, a nurse, and a bioinformatics expert. The coding system used for the pathology examination in the subject is Logical Observation Identifiers Names and Codes (LOINC), while the result value for the test is based on the Systematized Nomenclature of Medicine Clinical Terms (SNOMED-CT). For the surgical pathology report, diagnosis information and operated region are mapped into International Classification of Diseases for Oncology (ICD-O) version 3. Summarized diagnosis of each report is recorded as narrative text in the NOTE_NLP table, summary of key findings of immunohistochemistry tests and molecular genetics tests results are updated in the MEASUREMENT table, and cancer diagnosis information and operated region in surgical pathology report is delivered to the CONDITION_OCCURENCE table.
Results
The major clinical information was extracted on immunohistochemistry tests, molecular genetics tests and surgical pathology reports and the NOTE_NLP table of CDM was established. As a result, natural language processing and term standardization were conducted for 1,848 immunohistochemistry test reports, 3,890 molecular genetics test reports and 12,352 surgical pathology reports. The number of items extracted by report were the values of the Protein or Gene name in the immunohistochemistry report is 6,092, the molecular genetics report is 13,953, and the summarized essential information was updated on the existing MEASUREMENT table, respectively. Entities from the surgical pathology reports (25,902) was delivered to the CONDITION_OCCURRENCE table.
[bookmark: _30j0zll]Conclusion
In this study, we aimed to prepare CDM data for research platform that can take advantage of all the omics clinical to patient data at SNUBH for colon cancer pathology. The essential text entities from the pathology reports  was extracted and standardized, and deployed to CDM. Furthermore, more sophisticated preparation of the pathological data should be needed for further research on cancer genomics and various types of text narratives is expected for additional research to the use of data on CDM.
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