
Converting Optum EHR Oncology 
module into OMOP CDM

ETL logic and concepts mapping overview



INTRO

• The Optum® Enriched Oncology Data set is a group of tables that can 
supplement the Optum® de-identified Electronic Health Record dataset. 

• It includes specific oncology concepts important for understanding the 
progression of the disease, which often not available in structured 
formats, particularly the tumor, node, and metastasis (TNM) values, stage 
information and biomarkers.

• It is obtained from patient records using NLP methods

• As of 2022, there are approximately 1.9 million patients with at least one 
solid tumor ICD-9 or ICD-10 diagnosis included in the data set. 



Overall logic
source entry target domain target vocabulary
Histology Condition SNOMED, ICDO3
Topography Condition SNOMED, ICDO3
Laterality Condition SNOMED, ICDO3
Behavior (in situ, malignant or benign) Condition SNOMED, ICDO3
summary stage Measurement Cancer Modifier
metastasis location Measurement Cancer Modifier
TNM Measurement Cancer Modifier
tumor grade Measurement Cancer Modifier
characteristics: advanced, carcinomatosis, 
extensive, infiltrative, invasive, localized, etc Measurement Cancer Modifier

Biomarkers Measurement
OMOP genomic, LOINC, 
SNOMED

evaluation system: Binet Stage, 
Durie/Salmon Stage, ECOG performance 
status, FIGO Stage, Gleason, Gleason score Measurement Cancer Modifier

Tumor size Measurement Cancer Modifier
treatment regimen Episode* HemOnc
Tumor progression Episode* Episode

treatment response Observation

no mapping - not 
supported by the 
vocabulary model

*will be mapped in the next data refresh

Precoordinated into a single concept

Expression level of immunostaining (“0”, 
“1+”, “2+”, “3+”, 100%, 90%) mapped to 
‘positive’, ‘negative’, ‘equivocal’

Calculated the largest size and 
mapped to “Largest Dimension of 
Tumor”, others to “Dimension of 
Tumor” 



Tumor progression to Episode

Remission Episode
2009-03-24 – 2010-09-08

Disease Recurrence Episode

Progression Episode

Disease Recurrence Episode

Source data example of a single patient

https://athena.ohdsi.org/search-terms/terms/32945
https://athena.ohdsi.org/search-terms/terms/32529
https://athena.ohdsi.org/search-terms/terms/32949
https://athena.ohdsi.org/search-terms/terms/32529


Data elements that can’t be mapped. Treatment response

Treatment response terms: 
• good therapeutic response
• excellent therapeutic response
• complete therapeutic response
• partial therapeutic response
• complete pathologic therapeutic 

response
• very good partial response
• minimal residual disease response
• good clinical therapeutic response
• excellent clinical therapeutic response
• fair therapeutic response

Example of the data

Treatment response in different patients



Data cleansing

Data entries were removed where exist:
• “in situ” and “invasive” at the same day. 
• inconsistent numeric and narrative biomarkers results, for example 
numeric result = “+1”,  narrative result = “positive mutation” in ERBB2/HER2 measurement.*
• More such rules to be applied:

• E.g. Positive and negative biomarker status in the same patient
• Event tables were deduped if at the same date there was the same information
• condition_source_value in Conditions, 
• combination of measurement_source_value, value_as_number, value_source_value in Measurement.

*A score of "1+" suggests that there is a low level of HER2 protein present in the cells. This low level is considered within the 
normal range, and so the cancer is unlikely to respond to therapies that target HER2. Therefore, a "1+" score is usually 
interpreted as a negative result for HER2 overexpression.



Concept mapping
source_Name target_concept_name

erb-b2 receptor tyrosine kinase 2 (ERBB2 or HER2/neu)
ERBB2 (erb-b2 receptor tyrosine kinase 2) gene variant 
measurement

estrogen receptor/progesterone receptor (ER/PGR) ESR1 Protein Expression measurement

estrogen receptor/progesterone receptor (ER/PGR) PGR (progesterone receptor) gene variant measurement

marker of proliferation Ki-67 (MKI67 or Ki-67)
MKI67 (marker of proliferation Ki-67) gene variant 
measurement

CD274 molecule (CD274 or PD-L1 or PDL1) CD274 (CD274 molecule) gene variant measurement
adenocarcinoma Malignant adenomatous neoplasm
carcinoma Malignant epithelial neoplasm
squamous cell carcinoma Squamous cell carcinoma

basal cell carcinoma
Neoplasm defined only by histology: Basal cell carcinoma, 
NOS

in situ ductal carcinoma Intraductal carcinoma in situ of breast
lung non-small cell carcinoma Non-small cell lung cancer
multiple myeloma Multiple myeloma
malignant mammary neoplasm Malignant tumor of breast
prostatic adenocarcinoma Adenocarcinoma of prostate
lung adenocarcinoma Adenocarcinoma of lung

Biomarkers were mapped mostly to the 
OMOP Genomic vocabulary, Generic 
Variation concept class.
77% distinct concepts are mapped to 
OMOP Genomic, 19% to SNOMED or 
LOINC,
4% are not mapped, but those have low 
frequency.

Conditions are mapped well with 
histology information included, but 
sometimes it’s only histology (in 
yellow), so you need to define the 
topography and histology separately 
when phenotyping.



Cancer characteristics that can’t be mapped
source term comment
locally advanced

not metastatic

in theory can be mapped to 
metastasis+absent, but I afraid people 
will not use it, + our tools such as CD, 
doesn't look at values. Is there a 
concept for ‘non-metastatic’ – 
localized or something?

not invasive
not in situ
advanced
localized

carcinomatosis
there's such Condition, should be 
measurement

not malignant
oligometastatic
multicentric
extensive



Data evaluation

• 1) Conditions and measurements connected grouped
• 2) Create a Cancer cohort and evaluate the distribution of cancer 

modifiers
• 3) Look for impossible combination of events



Top 40 condition-measurement combinations defined 
using MEASUREMENT modifiers 

No topography



Cohort definition: Neoplasm of breast excluding other 
neoplasms, cancer modifiers as inclusion criteria 



Cohort definition: Neoplasm of breast excluding other neoplasms, 
cancer modifiers as inclusion criteria. Specific condition type



Patients with cancer modifiers

All 
population

Conditions from 
Onco module as 

index event



Compare with the article results
24% (-) 

10% (?)

66% (+)

in our data: 22%(-) / 78(+)

33%

38%

29%

in our data: 31% (-) / 69(+)
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7869562/

Estrogen receptor

Progesterone receptor



Future development

- Tumor progression will be mapped to the Episode table in the 
next iteration

- Line of therapy to be mapped to the HemOnc vocabulary with 
subsequent run and check of the ARTEMIS

- Data cleansing algorithms to be improved



Discussion

• Use cases – we can participate in a network study
• Data cleansing approaches
• Data validation algorithms
• Not mapped data elements


