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Background 

Identifying documentation of hereditary cancer genetic testing is challenging due to poor documentation 
and complexity in distinguishing germline from somatic testing. This study introduces an integrated 
approach using structured and unstructured data from the VA national electronic health record to identify 
and describe patient utilization of hereditary cancer genetic testing among patients with metastatic 
castration resistant prostate cancer (mCRPC). 

Methods 

The study population included 9,852 Veterans diagnosed with mCRPC between January 1, 2016, and 
December 31, 2021, as identified using a previously validated algorithm.  

Structured data was gathered from GDx lab data feeds (extracted via PDF downloads), the VA Laboratory 
file, clinical notes, and the VA structured data domain.    

A training dataset for the NLP model was created by manually annotating 245 complete patient charts, 
comprising 965 distinct notes. We chose notes that were created on dates surrounding billing codes 
relevant to germline tests or contained any original keywords related to HRR gene names (i.e., BRCA1, 
BRCA2, BRCA, ATM, BARD1, CDK12, CHEK1, CHEK2, FANCL, PALB2, RAD51B, RAD51D, RAD54L, BRIP1) 
or germline testing. They were comprehensively reviewed to identify genes, tests, laboratories, and their 
respective statuses. Inter-annotator agreement (IAA) assessment yielded a Cohen's kappa of 0.83. 150 of 
these annotated charts were used to train the rule-based NLP model.  



The NLP model's lexicon was built using terms identified in the training set and supplemented with terms 
from the NIH Genetic Testing Registry. The algorithm first identifies a lexicon of concepts related to gene 
names (e.g., “BRCA1,” "CHEK2”), genetic test names (e.g., "Invitae Multi-Cancer Gene Panel,” “Prostate 
hereditary cancer panel”), or laboratories (e.g., “Ambry Genetics,” “Fulgent”). Contextual rules are then 
applied to classify the status of the concepts identified (e.g., “positive,” “negative,” “ordered,” “declined,” 
“discussed”). 

Generalizability and performance were assessed using a charts held out from the development process. 

Results 

Among the 9,852 Veterans with mCRPC, 1,847 (18.75%) patients had evidence of being offered testing 
(tested, ordered, or declined); 149 (8.07%) patients declined, and 110 (1.12%) had documentation 
within the patient notes that the provider would order the test, but lacked evidence that the test order 
was executed. Among the 1,588 (16.4%) who received genetic testing, 326 were identified from VA 
clinical notes, 354 from structured data, and 908 from overlapping sources. Figure 1 shows a more 
detailed breakdown. Only 294 patients had genetic results available. 

The performance assessment revealed a positive predictive value of 0.923, sensitivity of 0.857, and F1 
score of 0.889. 

Conclusions 

With this integrated informatics approach, we can differentiate more reliably between hereditary and 
somatic cancer testing. This advancement will facilitate longitudinal studies to assess the long-term 
outcomes of patients who undergo genetic testing, particularly those identified as high-risk or with 
aggressive diseases. 
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Figure 1. Patients who received germline testing who were identified from each data source 

 


