PANCDetectkEarly Detection of Pancreatic Cancer
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Introduction Results
Background Test results on MarketScan holdout test set
A Pancreatic cancer (PANC) has one of the highest mortality rates because early symptoms are vague and no A o B o
effective screening exists. ol
A Imaging (CT/MRI) is accurate but too costly for population screening. 081
A Electronic health records (EHRs) provide an affordable, large-scale, longitudinal data source for PANC risk 5 .
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U Multimodal framework: Developed PANCDetect, a Transformer model integrating diagnoses, procedures, drugs, <Z,: § &
and lab test results via LLM embeddings. R N \‘
N L. . . . . 0.2 1 6-month AUROC=0.812 (95% CI: 0.807-0.818) : 6-month AUPRG=£)-851 (95‘72 CL: 9-843—0.860)
U Large-scale training and cross-system validation: Trained on 113 K PANC cases (~250 M patients, MarketScan) — Lamonth AUROC—0.784 (9% CL 0778-0.750) 24 month AUPRG=0.115 (9% CI. 0.103.0.135)
and validated across UMPH and OneFlorida+. . — G0-month AUROG=0.735 95% CI. 0724.0.745 | montn AUPRG=0 29 55700065 |
0 High performance: Fine-tuned model achieved AUROC 0.93, AUPRG 0.98 for 6-month prediction. °0 o2 o s 0 w v - o v 1'0
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U Leakage-free prediction design: Used single-interval prediction masking events near diagnosis. L i D
U Interpretability: Integrated-Gradients identified known early risk factors (diabetes, pancreatic disorders, family =
cancer history). - -
U Generalizable & extensible: Framework transferable across health systems and adaptable to new data 5
modalities. E g e £ .|
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%o Marketscan - ,‘  {/ | A —Train 0.2 1 6-month AUROC=0.765 (95% CI: 0.759-0.771) 0.2 1 6-month AUPRG=0.763 (95% CI: 0.751-0.774) \ }‘
—0 - DIAGNOSIS 88 _) Valid / ‘ 12-month AUROC=0.735 (95% CI: 0.728-0.742) 12-month AUPRG=0.701 (95% CI: 0.685-0.718)
by meraTive y 3’ E — ~= 24-month AUROC=0.705 (95% CI: 0.697-0.713) w 24-month AUPRG=0.618 (95% CI: 0.595-0.642)
ol _g - — 9 / == 36-month AUROC=0.648 (95% CI: 0.640-0.657) == 36-month AUPRG=0.460 (95% CI: 0.435-0.489)
MarketScan ANC p atients v= — 60-month AUROC=0.633 (95% CI: 0.620-0.644) 60-month AUPRG=0.382 (95% CI: 0.345-0.419)
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Fig 1. Overall workflow of this study. alidation results on cohort
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(eneral dataset information MarketScan UMPH OneF'lorida—-+ 8 % =
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Dataset timeline 20092022 20062025 20132024 é) E (2
Total n patients 680,821 48,318 54,853 Q g -3 o
Male (%) 346,084 (50.8%) 25,751 (53.3%) 27,596 (50.3%) Z g " g
Female (9%) 334,737 (49.29%) 22,567 (46.7%) 27,257 (49.7%) § = J /
Median n disease codes per patient 101 298 7T 0.21//7 6-month AUROC=0.711 (95% CI: 0.697-0.723) 0.2 ~ 6-month AUPRG=0.891 (95% CI: 0.876-0.905)
] ] ] 1/ 12-month AUROC=0.663 (95% CI: 0.648-0.677) 12-month AUPRG=0.856 (95% CI: 0.828-0.877) :
Median length of trajectory in years 3 5 2 — 24-month AUROC=0.665 (95% CI. 0.649-0.681) — 24-month AUPRG=0.809 (95% CI: 0.769-0.840) ,,:
V/ .~ — 36-month AUROC=0.631 (95% CTI: 0.614-0.647) = 36-month AUPRG=0.737 (95% CI: 0.677-0.786) \
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Total n patients 113,518 8,257 10,500 False-positive rate Recall Gain
Male (%) 57,713 (50.8%) 4,406 (53.4%) 5,537 (52.79%) Fmetumg results on UMPH holdout test set
Female (%) 55,805 (49.29%) 3,851 (46.69%) 4,963 (47.3%) I — J o= e —
Median age at PC diagnosis 62 67 67
Median n disease codes per patient 242 193 96 -l
Median length of trajectory in years 3 1 1 -
Smoker (%) 24,965 (22.09%) 891 (10.8%) 4,319 (41.1%) S @ -
Alcohol user (%) 5,520 (4.99) 239 (2.99%) 693 (6.6%) 5 g -é; 0.6-
Illegal drug user (90) 3,819 (3.49%) 328 (4.090) 712 (6.89) 8 g g
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Table 1. Summary of patient statistics in the three datasets of this study. <ZC s | i
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A MarketScan cohort is used for model training; UMPH cohort is used for external validation and finetuning; R |
. . . . 0.2 1 6-month AUROC=0.927 (95% CI: 0.899-0.951) 0.2 4 — 6-month AUPRG=0.979 (95% CI: 0.968-0.986) ‘
OneFlorida+ cohort is used for external validation. e o =
A All cohorts used 1:5 casei control matching (on sex, age, and geography) — S0.month AUROC=0.835 (359 CI: 0753.0.879) ~ G0month AUPRG=0911 (359 CI, 0845.0.955
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I\/Iethodology Fig. 3. Model performance across MarketScan, UMPH, and OneFlorida+ cohorts.
. Left: AUROC,; Right: AUPRG.
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: \/' L .V LLM embeddings (General > Bio -specific): OpenAl embedding outperforms BioGPT and GatorTron.
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Fig. 2. Model structure and single-interval prediction design. V Interpretability: |G highlights known clinical risk factors supporting biological plausibility.
A. Time-varying EHR events are encoded with LLM (OpenAl text-embedding-3-small) embeddings and temporal Future works: Boost generalizability; federated learning; validate in prospective studies.
markers, processed by a Transformer, and fused with static features to yield a continuous PANC risk score. | Seeking collaborators on model deplovment and model refinement.

B. To avoid leakage, events within the last N months are masked and trajectories truncated at 61 60 months prediction
windows.




