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ABSTRACT

In the modern medical domain, the role of data is increasingly prominent, serving not only
as the cornerstone of medical research but also as a crucial basis for clinical decision-making.
Medical data is diverse, encompassing electronic health records, medical imaging, genomic
data, pathology reports, and clinical trial results. Deep mining and analysis of these data types
are invaluable for medical research and clinical practice, enabling significant enhancements in
disease diagnosis accuracy, treatment optimization, and disease progression prediction. this
thesis focuses on leveraging large language models (LLMs) in clinical medicine, proposing a
medical document knowledge extraction framework, CliniDocParser, to address the challenges
of knowledge mining in real clinical case documents. Furthermore, this thesis establish a
Chinese LLM clinical medicine capability assessment benchmark, PKUClIiniEval, to evaluate
the medical capabilities of LLMs from multiple perspectives comprehensively. Innovatively,
a framework based on large-scale language models and intelligent agents has been developed.

To address the limitations of traditional intelligent document processing methods in han-
dling diverse and complex real clinical medical cases, this thesis propose an innovative adap-
tive medical document knowledge extraction framework, CliniDocParser. This framework in-
tegrates text information perception and layout feature awareness with a large language model
module, leveraging its exceptional semantic understanding capabilities and multi-task adapt-
ability to effectively perform knowledge extraction from medical case documents. Utilizing
original inpatient case documents from 24 hospitals across the country, this thesis have con-
structed a vast clinical medical knowledge dataset. This dataset comprises 480 cases and ap-
proximately 28,800 form items, covering about 400 demographic and clinical diagnostic in-
dicators. Based on this dataset, this thesis have designed a command fine-tuning method for
medical indicator extraction and trained the knowledge extraction framework using various

strategies. Experimental results demonstrate that CliniDocParser, trained on less data, ex-
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hibits higher accuracy and recall rates in extracting numerical and semantic medical indicators
compared to traditional natural language processing methods, achieving adaptive knowledge

extraction for diverse medical cases in resource-constrained settings.

To explore the capabilities of LLMs in medical domain tasks and address the lack of com-
prehensive and authoritative benchmarks for evaluating LLMs in clinical medicine, this thesis
have developed the PKUClIiniEval, a Chinese LLM clinical medicine capability assessment
benchmark. This benchmark simulates the knowledge and skills a clinical physician needs
from medical school education to clinical practice, including 9,453 questions from Peking Uni-
versity course exams, national medical licensing exams, and other authoritative tests, covering
knowledge, reasoning, and clinical treatment across 53 medical subjects. Comparative test-
ing of domestic and international open-source and proprietary LLMs reveals that larger-scale
general-purpose Chinese LLMs outperform their English counterparts and smaller specialized
medical models in various modules. this thesis investigates and analyzes the reasons behind
these performance differences, affirming the capability of LLMs in clinical medicine and pro-

viding insights for future model optimization.

The medical document knowledge extraction method, CliniDocParser, equips the intelli-
gent agent with the ability to perceive documents and medical data, while the Chinese large
model clinical medicine capability benchmark, PKUCliniEval, verifies the knowledge reser-
voir of LLMs in clinical disciplines. Thus, based on these components, this thesis has con-
structed an automated medical research intelligent agent system pothis thesisred by large lan-
guage models. This agent system, composed of brain, perception, and action modules, utilizes
the processing pothis thesisr of large models to automatically mine key medical indicators from
massive medical case documents, construct related clinical medical topics, and validate them
using statistical analysis methods to produce effective medical research findings. This intelli-
gent agent system can generate research outcomes with practical value for real-world medical
studies, making a substantive contribution to unlocking the potential value of medical data and

accelerating real-world research by medical professionals.

Overall, this thesis contributes to the innovative architecture for fully leveraging med-
ical data and enhancing medical quality and provides benchmarks and guidance for the fu-
ture development of large models in the medical field. Future research could further deepen
understanding of model performance and real-world applicability and explore new research

directions.
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