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Background
• Progression is a critical endpoint in cancer outcomes research and accurate identification of cancer progression events from electronic 

health records (EHRs) can support the development of high-quality real-world evidence (RWE) and enable promising novel uses such as 
predicting disease trajectory and assessing treatment effectiveness

• We have previously demonstrated the performance of a large language model (LLM)-based approach to capture real-world progression 
(rwP) in solid tumors, including prostate cancer (PC), from clinician documentation of worsening disease.1 However, progression of PC 
often involve changes in prostate-specific antigen (PSA) and may be reflected differently in routine EHR documentation compared to other 
solid tumor cancer types

• We adapted our existing solid tumor approach to incorporate PSA-based progression events and evaluated its performance using 
elements of the VALID Framework2

Methods
• Data source: This study used the US-based, longitudinal Flatiron Health Research Database (FHRD), an EHR-derived, deidentified 

database, comprising patient-level data originating from >220 US cancer clinics (>1,600 sites of care; primarily community oncology 
settings) and curated via technology-enabled abstraction and artificial intelligence-based extraction methods, including NLP and LLMs.3 
The FHRD contains data for over 370,000 patients with PC

• Setting: This study focused on patients receiving treatment for metastatic hormone-sensitive prostate cancer (mHSPC) or metastatic 
castration-resistance prostate cancer (mCRPC)

• Variable: Progression events were generated using a LLM designed to capture clinician-documentation of worsening disease and 
augmented by progression events derived from changes in PSA values. PSA values were captured from both structured and unstructured 
EHR data and a PSA-based progression event was defined as a PSA increase of ≥25% between consecutive PSA results (within 180 days 
of one another) followed by an additional PSA result in 21-90 days that showed further increase4

• Statistical analysis: 
○ We assessed the completeness of rwP events overall and by source evidence type among patients with a metastatic diagnosis date 

after January 1, 2011 and with mHSPC receiving first-line therapy (1L) and mCRPC receiving 1L, second-line (2L), or third-line 
therapy (3L). Source evidence types included events generated from clinician-documentation and events generated only from PSA 
changes. We also estimated the proportion of events where the clinician cited radiology as a source of their determination for 
progression

○ We evaluated the relationship between first rwP event following line start and clinically relevant downstream events (treatment 
change or death) overall and by source evidence types

○ We also estimated real-world progression-free survival (rwPFS) by sites of metastases (SoM) to ensure clinical validity

Results
• The proportion of patients with ≥1 rwP event was 53% in 1L mHSPC (n = 71,936) and 73%, 77%, and 77% in 1L (n = 46,663), 2L (n = 

26,254), and 3L (n = 14,382) mCRPC (Table 1)
• 49%-68% of patients experienced ≥1 clinician-documented event and 20%-36% experienced ≥1 PSA-derived only event. Radiology was 

cited as source evidence for progression determination by the clinician in 42%-62% of events (Table 1)
• The mean number of rwP events was similar across line settings, with a mean of 2.8-3.2 events per patient (Table 1)
• The percent of first rwP events associated with a downstream clinical event increased in later lines (39% in 1L mHSPC to 50% in 3L 

mCRPC) with higher rates among clinician-documented events compared with PSA-only events (41%-57% vs. 23%-33%) Events where 
radiology was cited as source evidence had similar rates of downstream events compared to the broader clinician-documented events 
group (45%-58%; Table 1) suggesting clinicians are more likely to change treatment in response to radiology-based progression vs. PSA 
only based progression

• When considering all rwP events regardless of source evidence type, consistent with the known prognostic impact of visceral vs. 
non-visceral metastases5, PFS was shorter for patients with liver metastases compared with those with bone-only metastases (3.2 vs. 5.9 
months in 1L mCRPC, 6.9 vs. 17.8 months in 1L mHSPC) (Figures 1 & 2)   
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Conclusions and Future Directions
• The combination of clinician-documented rwP events and PSA-derived rwP events generates complete and reliable progression data for patients with PC
• Future work exploring the relationship between assessment of progression in the real world vs in the clinical trial setting among patients with PC would be valuable in 

contextualizing rwPFS findings 
• Large scale progression data may support novel applications including predicting treatment effectiveness and developing tooling to support clinician decision making 

This study establishes the performance and validation of an LLM-based approach to capturing 
prostate cancer progression data from EHRs; supporting the efficient and reliable generation of 
valuable outcome data across large cohorts
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mHSPC 1L 
(71,936)

Overall 52.9 3.0 38.8

PSA Only 19.6 1.7 22.7

Clinician-
documented 49.4 2.1 41.2

Clinician cited 
radiology 41.8 2.1 44.8

mCRPC 1L
(46,663) 

Overall 73.4 3.2 42.7

PSA Only 35.2 1.6 25.8

Clinician-
documented 66.4 2.1 47.4

Clinician cited 
radiology 59.0 2.1 50.2

mCRPC 2L
(26,254)

Overall 76.7 3.0 45.8

PSA Only 36.0 1.5 28.3

Clinician-
documented 68.4 2.1 51.5

Clinician cited 
radiology 62.3 2.1 53.4

mCRPC 3L 
(14,382)

Overall 77.0 2.8 50.4

PSA Only 33.7 1.4 32.5

Clinician-
documented 67.9 2.0 56.6

Clinician cited 
radiology 62.4 2.0 57.7
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Table 1. Completeness and downstream events by source 
evidence combination
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Figure 1. rwPFS by sites of metastases in 1L mHSPC

Figure 2. rwPFS by sites of metastases in 1L mCRPC

1L, first-line; 2L, second-line; 3L, third-line; mCRPC, metastatic castration-resistance prostate 
cancer; mHSPC, metastatic hormone sensitive prostate cancer; PSA, prostate-specific antigen; 
rwP, real-world progression; rwPFS, real-world progression-free survival.

Median rwPFS
Bone only metastases: 5.9 mon
Liver metastases: 3.2 mon 

Median rwPFS
Bone only metastases: 17.8 mon
Liver metastases: 6.9 mon 
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