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Results

Conclusion & Future Work

Methodology

Background

ÅPancreatic cancer (PANC) has one of the highest mortality rates because early symptoms are vague and no 

effective screening exists.

Å Imaging (CT/MRI) is accurate but too costly for population screening.

ÅElectronic health records (EHRs) provide an affordable, large-scale, longitudinal data source for PANC risk 

prediction.

Main Contributions

üMultimodal framework: Developed PANCDetect, a Transformer model integrating diagnoses, procedures, drugs, 

and lab test results via LLM embeddings.

üLarge-scale training and cross-system validation: Trained on 113 K PANC cases (~250 M patients, MarketScan) 

and validated across UMPH and OneFlorida+.

üHigh performance: Fine-tuned model achieved AUROC 0.93, AUPRG 0.98 for 6-month prediction.

üLeakage-free prediction design: Used single-interval prediction masking events near diagnosis.

ü Interpretability: Integrated-Gradients identified known early risk factors (diabetes, pancreatic disorders, family 

cancer history).

üGeneralizable & extensible: Framework transferable across health systems and adaptable to new data 

modalities.

VMultimodality matters: adding procedures and drugs Ÿ +0.03 AUC; adding labs Ÿ +0.21 AUC after finetuning.

VLLM embeddings (General > Bio -specific):  OpenAI embedding outperforms BioGPT and GatorTron.

VGeneralizable:  trained on claims data Ÿ transferable to EHR systems after fine-tuning.

V Interpretability:  IG highlights known clinical risk factors supporting biological plausibility.

Future works: Boost generalizability; federated learning; validate in prospective studies. 

! Seeking collaborators on model deployment and model refinement.

Introduction

Fig 1. Overall workflow of this study.

Cohort Statistics

Table 1. Summary of patient statistics in the three datasets of this study.

Å MarketScan cohort is used for model training; UMPH cohort is used for external validation and finetuning; 

OneFlorida+ cohort is used for external validation.

Å All cohorts used 1:5 caseïcontrol matching (on sex, age, and geography)

A. Time-varying EHR events are encoded with LLM (OpenAI text-embedding-3-small) embeddings and temporal 

markers, processed by a Transformer, and fused with static features to yield a continuous PANC risk score.

B. To avoid leakage, events within the last N months are masked and trajectories truncated at 6ï60 months prediction 

windows.

Fig. 2. Model structure and single-interval prediction design. 

Fig. 3. Model performance across MarketScan, UMPH, and OneFlorida+ cohorts. 

Left: AUROC; Right: AUPRG.

Fig. 4. Attribution analysis of top EHR risk predictors for pancreatic cancer.
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