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Introduction

Coagulation diagnostics play a crucial role in clinical deci-
sion-making but involve complex multivariate interactions that
are challenging to interpret in isolation. Conventional laboratory
reports often provide fragmented data without synthesizing
cross-parameter relationships or longitudinal trends, thereby
limiting their value for holistic patient assessment. To bridge the
gap between raw data and actionable clinical insight, this study
aims to develop an Intelligent Coagulation Expert System
(ICES). We propose a hybrid framework that integrates a do-
main-specific Knowledge Graph (KG) with a Large Language
Model (LLM) to automate clinical reporting and minimize Al hal-
lucinations through grounded medical logic.
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Objectives

To develop an Intelligent Coagulation Expert System (ICES)
that integrates a Knowledge Graph with an LLM, to automate
clinical reporting and to reduce Al hallucination through evi-
dence-grounded interpretation.

The ICES was integrated with the Laboratory Information
System (LIS) and Dymind automated coagulation analyzers via
a secure intranet interface. It adopts a dual-engine hybrid archi-
tecture: (1) a Constraint & Accuracy Engine based on a stan-
dardized Coagulation Knowledge Graph encoding clinical
guidelines, biomarker-combination logic, and drug-interference
rules to ensure medical accuracy; and (2) a Generation & Flexi-
bility Engine, where a medically fine-tuned LLM uses structured
KG outputs to generate natural-language interpretations and
perform context-aware reasoning. The system also incorpo-
rates delta-check algorithms and time-series analysis to moni-
tor longitudinal changes and flag significant deviations.
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Preliminary validation on 50 clinical scenarios (common coagu-
lopathies & anticoagulant monitoring) showed ICES achieved
90% concordance with senior hematologists.The hybrid model
reduced clinically relevant hallucinations by 13.5% vs stand-
alone LLMs and outperformed template-based reports in read-
ability, coherence, and contextualization. >80% of interpreta-
tions were anchored to verifiable knowledge graph nodes, en-
suring evidence-grounded outputs.
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Summar y: ICES outperformed template-based reports in semantic coherence, readability, and personalized contextualization; hybrid KG+LLM

effectively reduced hallucination risk by grounding outputs in the Knowledge Graph.
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The proposed expert system effectively reconciles the deter-
minism of knowledge-based logic with the generative flexibility
of Al. It offers a robust and interpretable solution for coagulation
reporting, enhancing both diagnostic efficiency and quality
management. Future work will involve multi-center validation to
further quantify its impact on clinical outcomes.
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