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Background: Glaucoma is the second-leading cause of blindness in the world and presents a 

serious public health problem. There are several subtypes of glaucoma, but primary open-angle 

glaucoma (POAG) is the most common, comprising approximately 80% of all glaucoma cases 

and affecting upwards of 2.2% of the world’s population.1,2 Additionally, disease burden and risk 

of POAG tends to vary greatly across different demographic, geographical, and clinical factors.3 

Given the potential for blindness to develop in POAG patients, varying levels of risk across 

different patient factors, and since wide-scale phenotypes of this disease do not exist yet, 

phenotyping and characterizing the presentation and risk factors for POAG is critical. 

Methods: Six different phenotype algorithms were developed to identify six cohorts (C1-C6) of 

POAG patients after an extensive literature review of the condition. Data from five standardized 

databases (DB) within the Observational Medical Outcomes Partnership (OMOP) Common Data 

Model (CDM) were utilized.4 The DBs used in this study include the Optum© De-Identified 

Clinformatics® Data Mart Database - Date of Death-(Optum DoD), the IBM MarketScan® 

Medicare Database (IBM MDCR), the IBM MarketScan Commercial Claims and Encounters 

(IBM CCAE), the Optum® de-identified Electronic Health Record dataset (Optum EHR), and 

the Japan Medical Data Center (JMDC) database. Standardized difference plots were used to 

compare differences in prevalence of covariates across cohorts. Two open-source tools from the 

Observational Health Data Sciences and Informatics (OHDSI) program were used to create the 

phenotype algorithms and to run diagnostics on the resulting cohorts: ATLAS and 

CohortDiagnostics, respectively.5,6  

Results: The algorithmic definitions and cohort counts of unique POAG patient phenotypes for 

each of the six cohorts within the five DBs are outlined in Table 1.  

Table 1. Unique primary open-angle glaucoma (POAG) patients by cohort specification and 

database. 

 

Across all DBs, the definition for C4 yielded the most patients, while the definition for C2 

yielded the least. Within Optum DoD in for C3, there were 1,205,128 unique patients, with a 



mean age of 70.4 and 3.4 years of median observation time in cohort. Female patients made up 

56.2% of the cohort, and 5.9% of patients had a myopia diagnosis prior to index. 

Comparisons of cohort characterizations using standardized differences between covariates 

revealed that earliest-recorded POAG (C1), earliest-recorded POAG excluding those with a 

secondary glaucoma diagnosis prior to index (C3), and earliest-recorded open-angle glaucoma 

(C6) patients exhibited little differences between each other, whereas all other comparisons 

highlighted stark differences in recurrent covariates, such as borderline open angle glaucoma 

diagnoses and antiglaucoma medication usage. The comparison between the most plausible 

cohort candidates (C3 and C5) for the strongest phenotype for POAG was profound (Figure 1). 

Figure 1. Comparison between proportion of subjects in the C3 cohort description compared to 

the C5 cohort description for the Optum DoD dataset across different covariates. Points closest 

to the diagonal indicate similar proportions between the comparators. 

 

Conclusions: This study uses real-world data and OHDSI tools to characterize the presentation 

of primary open-angle glaucoma across several databases using a range of phenotyping 

algorithms. Given the subtle and gradual presentation of this disease it can be difficult to develop 

an accurate phenotype, but the diagnostic results from comparing our cohort characterizations 

provide insights into differentiating factors between primary open-angle glaucoma and other, less 

common types of glaucoma. Generalized cohort definitions with less stringent algorithms result 

in larger sample sizes and capture more general glaucoma patients than stricter definitions. 

However, to develop a phenotype for primary open-angle glaucoma that is both accurate and 

robust, careful cohort selection based on specified glaucoma type and excluding potential 

underlying causes to glaucoma such as steroid usage is also critical. Our findings demonstrate 

that an ideal balance of specificity and sensitivity may be achieved when including pieces from 

both a general glaucoma and a primary open-angle glaucoma cohort definition together, to 

encapsulate true primary open-angle patients via glaucoma medication usage and those that have 

borderline and/or suspect glaucoma diagnoses. Further analysis using these tools, in addition to 

conducting an in-depth analysis using PheValuator8 to determine sensitivity, specificity, positive 

predictive value and negative predictive value is warranted for validation purposes. These 

additional analyses, in combination with considering more patient-level factors such as 

comorbidities, race, and other known risk factors for primary open-angle glaucoma will serve to 

hone the phenotype algorithm and ultimately provide hope to the millions of patients suffering 

from this debilitating disease. 
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