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Non-Muscle Invasive Bladder Cancer

Of 1840 patients, 861 (47%) had a recurrence 

and 107 (6%) progressed. 



Data Harmonization

Controlled Vocabularies + 

Standardized Structure

➔ OMOP Common Data Model 



Standardized Analytics





Risk Model Validation
Area under the receiver 

operator curve (AUC) was:

• 59.63% for recurrence

• 74.96% for progression



Challenges applying OMOP CDM

• Challenges identified revolved around the 

generalizability of OMOP CDM to 

represent oncology specific attributes, 

complex drug regimens, and time to 

outcome. 



Tumor Characteristics Gap
• The current structure for storing tumor 

characteristics disperses them across 

multiple tables (e.g., condition occurrence, 

measurement, observation) without 

sufficient detail and linkages.

• Temporary Solution: We adapted existing 

concepts for tumor specification. 



Tumor Characteristics Gap
• Recent Oncology Working Group Accepted 

Proposal: Store tumor characteristics in an 

extension to the Measurement table and 

connect everything together with a new 

Episode table for disease abstractions. 

Extend vocabulary support for diagnostic 

modifiers using NAACCR and Nebraska 

Lexicon. 



Tumor Characteristics Gap
• Remaining Challenges of Accepted 

Proposal: Unfortunately, non-muscle 

invasive bladder cancer is not currently 

supported in the chosen vocabularies, thus 

a further extension of these vocabularies is 

needed.



Complex Drug Regimens Gap

• Gap: OMOP CDM lacked structure to 

express key drug regimen elements (e.g., 

induction vs maintenance, cycle number, 

protocol) such as the immunotherapy 

regimen for Bacillus Calmette-Guerin that 

are predictive of outcomes.



• Temporary Solution: We repurposed 

partially related unused fields (refills, 

quantity) for immunotherapy regimens. 

Complex Drug Regimens Gap



• Proposed Solution: Add additional columns 

(cycle type, cycle number, protocol) to the 

drug_exposure table so that you can know 

if the patient is in compliance with the 

proposed protocol or has discontinued 

planned treatment

Complex Drug Regimens Gap



Time to Outcome Gap
• Gap: OMOP CDM does not allow for an 

explicit representation of time between 

recurrences for an individual patient. 

• Temporary Solution: We created temporary 

categorical representations of otherwise 

continuous data. 



Time to Outcome Gap
• Stepwise metrics:

• Recurrence < 1/year = 2 points in existing risk model

• Recurrence >= 1/year = 4 points in existing risk model

• OHDSI tools should be to be able to auto-calculate the 

different ranges and assign points differentially 

depending upon duration and utilize these as features in 

risk prediction algorithms



Time to Outcome Gap
• Proposed Solution: As temporally dynamic 

factors can be derived from the data, enable their 

use through appropriate expansion of the 

Feature Selection package. Two types of 

temporally derived variables would be most 

beneficial: 1) each step has a range and constant 

weight; and 2) derivatives that capture change 

over time



Infrastructure Opportunities

• Gap: Relational databases are not optimal 

for knowledge representation tasks such 

as named entity recognition, which is one 

of the main use cases of OMOP CDM

• Temporary Solution: We piloted OMOP 

CDM in PostgreSQL and Oracle relational 

databases



Infrastructure Opportunities

• Proposed Solution: Implement OMOP 

CDM in a graph database. This would be a 

major infrastructure change, but  it is 

necessary change to create efficiencies in 

computation, especially as most of the 

tasks where the OMOP CDM is useful can 

be done using graph based algorithms.



Thank You

For questions, please contact Kourosh Ravvaz 
(Kourosh.Ravvaz@aurora.org) at the Advocate Aurora Health Research 
Institute
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