Retrieval-Augmented GPT-4 Improves NCCN-Concordant Breast Cancer Treatment
Recommendations
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. Abstact BACKGROUND RESULTS

The swift development of biomarker-driven breast cancer therapies ¢ Comparative analysis was performed among three large-language-model outputs — baseline GPT-4, GPT-5 RAG anchored to NCCN guidelines, and
has increasingly complicated the process of guideline-concordant OpenEvidence — across 50 clinical vignettes of diverse breast cancer cases.

treatment selection. Large language models (LLMs), such as
ChatGPT and OpenEvidence, are potential tools to support
clinician efforts to utilize the most recent recommendations and
guidelines. Despite this potential, LLMs face significant concerns * Composite scores increased dramatically when comparing GPT-5 RAG and GPT-4 (mean difference = 0.363; t = 8.2; p <0.0001), indicating markedly
about accuracy, privacy, and regulatory compliance. This study fewer hallucinations and stronger concordance with NCCN guidelines.

aimed to evaluate whether retrieval-augmented generation (RAGQG)
using National Comprehensive Cancer Network (NCCN)
guidelines improves responses to treatment recommendation tasks.
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Large language models (LLMs), such as ChatGPT, offer a potential tool to support
clinical decision-making. However, hallucinations and deviation from evidence-
based guidelines remain significant concerns. This study evaluated whether
retrieval-augmented generation (RAG) using National Comprehensive Cancer
Network (NCCN) guidelines improves performance in treatment recommendation
tasks. Fifty clinical vignettes were created from published breast cancer case
reports. Three models—a baseline GPT-4, GPT-5 RAG, and OpenEvidence—were
prompted. Our results show that the GPT-5 RAG model improved readability,
reliability and total composite score when compared to GPT-4 and OpenEvidence.
The reduced incidence of severe hallucinations, increase in guideline-concordant

* GPT-5 RAG significantly improved overall performance compared to GPT-4 and OpenEvidence, producing both higher composite mGPS scores as
well as improved readability and rationale.

* Comparing composite scores between GPT-5 RAG and OpenEvidence showed similar results (mean difference = 0.148; t = 3.0; p = 0.004), further
demonstrating the increased reliability of the GPT-5 RAG model.

recommendations, and enhanced readability findings support further development * Readability and rationale also improved when using GPT-5 RAG compared to GPT-4 (mean difference = 0.950; t = 12.7; p <0.0001) as well as when
of guideline-anchored LLMs for clinical use. compared to Open Evidence (mean difference = 0.350; t = 3.6; p = 0.0006), confirming that vector-based retrieval improved accuracy and
interpretability.

MEIHODS * OpenEvidence also showed improvement over GPT-4 in both readability and rationale (mean difference = 0.6; t =7; p <0.0001) and composite score

Design & Models (mean difference = 0.215; t=3.9; p = 0.0002).

Output 1: Baseline GPT-4 with open retrieval Readability And Rationale by Model
Output 2: GPT-5 RAG model restricted to NCCN breast cancer guidelines

Output 3: Open Evidence (NEJM/JAMA-anchored medical LLM)

Cases

50 clinical vignettes were created from published case reports to reflect diverse scenarios, including HER2-low, triple-negative, and BRCA-mutated
disease across all stages.

Prompting

Structured template for: treatment plan, rationale, needed work-up/biomarkers, and trial/clinical-study options

Scoring

Guideline Concordance (0.00-1.00 mGPS component): alignment with current NCCN CNS recommendations for disease, line, and key qualifiers (e.g.,
BRCA, HER2, PR, age)

Hallucination Severity (0.00 to —1.00 penalty): factual accuracy of drugs, doses, trials, and guideline statements

Composite Performance by Model
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DISCUSSION

@ @ * A GPT-5 RAG model constrained to breast cancer NCCN guidelines substantially improves total composite score over baseline GPT-4 performance
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1 Glinical Y [ b e ) 6 1 ( | demonstrating fewer hallucinations and increased consistency with NCCN guidelines for the treatment of breast malignancies.
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ignette & index easoning| | mendation & LOG * The GPT-5 RAG model also showed statistically significant improvement in readability and rationale over the GPT-4 model, supporting the benefit of
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—— = s tJ * Compared with OpenEvidence, the GPT-5 RAG model exhibited a higher composite score and enhanced readability and rationale, further indicating
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‘ ’ - - - * Some limitations of this study include a smaller sample size and the use of published case reports as clinical vignettes; real-world validation and further
REFERENCES fine-tuning remain necessary.

While further refinement 1s needed, the reduced incidence of severe hallucinations, increase in guideline-concordant recommendations, and enhanced
readability findings support further development and prospective validation of guideline-anchored LLMs for clinical use.
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