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Abstract 

Healthcare organizations process millions of 

insurance claims and prior authorization requests 

every year, making accurate, efficient, and 

timely decision-making essential for improving 

patient care and reducing administrative burden. 

Traditional claims review systems rely heavily 

on manual verification, predefined business 

rules, and isolated clinical databases, resulting in 

delayed approvals, inconsistent decisions, 

increased operational costs, and higher claim 

denial rates. Recent advances in Retrieval-

Augmented Generation (RAG) provide an 

opportunity to combine large language models 

with external healthcare knowledge sources to 

support intelligent clinical decision-making 

while maintaining factual accuracy and 

regulatory compliance. This paper proposes a 

Retrieval-Augmented Generation framework for 

intelligent healthcare claims review and prior 

authorization. The proposed architecture 

integrates clinical guideline retrieval, electronic 

health records, insurance policy documents, 

medical coding standards, and large language 

models to provide evidence-based 

recommendations for claim validation and 

authorization decisions. Experimental analysis 

demonstrates improvements in review accuracy, 

processing efficiency, decision consistency, and 

administrative productivity while reducing 

manual workload and enhancing transparency in 

healthcare claims management. 

Keywords: Retrieval-Augmented Generation, 

Healthcare Claims, Prior Authorization, 
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1. Introduction 

Healthcare organizations process millions of 

insurance claims and prior authorization requests 

annually, making accurate, efficient, and timely 

administrative decision-making essential for 

improving patient outcomes while controlling 

operational costs. Healthcare claims 

management involves verifying clinical 

necessity, insurance eligibility, diagnosis and 

procedure coding, reimbursement policies, 

regulatory compliance, and supporting medical 

documentation before approving reimbursement 

or treatment authorization. As healthcare 

systems become increasingly complex due to 

expanding patient populations, evolving clinical 

guidelines, and continuously changing insurance 

policies, traditional manual review processes 

have become progressively inefficient and 

resource-intensive. Consequently, intelligent 

automation has emerged as a critical 

requirement for modern healthcare claims 

administration [1], [2]. 

Conventional healthcare claims review primarily 

depends on predefined business rules, manual 

document verification, medical coding 

validation, and human expertise. Claims 

reviewers must analyze electronic health 

records, physician notes, laboratory reports, 

imaging findings, diagnosis codes, procedure 

codes, insurance policies, and evidence-based 

clinical guidelines before reaching 

reimbursement decisions. This manual workflow 

often results in delayed claim approvals, 

inconsistent administrative decisions, increased 
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operational costs, excessive reviewer workload, 

and prolonged prior authorization cycles. 

Furthermore, rapidly evolving medical 

knowledge and insurance regulations require 

frequent policy updates, making rule-based 

systems increasingly difficult to maintain and 

scale efficiently [3], [4]. 

Recent advances in artificial intelligence, 

Natural Language Processing (NLP), Large 

Language Models (LLMs), and Retrieval-

Augmented Generation (RAG) have 

significantly improved healthcare decision-

support capabilities. Unlike standalone language 

models that rely solely on pretrained knowledge, 

Retrieval-Augmented Generation combines 

external knowledge retrieval with generative 

artificial intelligence to produce responses 

grounded in trusted clinical evidence. Modern 

RAG systems retrieve relevant information from 

electronic health records, clinical practice 

guidelines, insurance policy documents, ICD-10 

diagnosis codes, CPT procedure codes, 

pharmaceutical databases, and medical literature 

before generating recommendations. This 

retrieval process improves factual accuracy, 

reduces hallucination, enhances explainability, 

and supports regulatory compliance in 

healthcare administration [5], [6]. 

Healthcare prior authorization represents one of 

the most challenging administrative workflows 

because authorization decisions require 

simultaneous evaluation of patient history, 

physician documentation, laboratory findings, 

clinical necessity, treatment guidelines, 

insurance coverage criteria, and reimbursement 

regulations. Intelligent RAG-based decision-

support systems continuously retrieve relevant 

medical evidence, integrate patient-specific 

clinical information, and generate explainable 

recommendations supported by trusted 

knowledge repositories. Secure API integration 

further enables interoperability among electronic 

health record systems, hospital information 

systems, insurance management platforms, and 

clinical knowledge repositories while 

maintaining data security and privacy [7], [8]. 

Although previous studies have investigated 

large language models, biomedical natural 

language processing, clinical decision support, 

healthcare analytics, and Retrieval-Augmented 

Generation independently, comparatively 

limited research has focused on integrating RAG 

with healthcare claims review and prior 

authorization workflows requiring simultaneous 

evaluation of clinical documentation, insurance 

policies, coding standards, regulatory 

compliance, and evidence-based medical 

guidelines. Therefore, this research proposes a 

Retrieval-Augmented Generation Framework 

for Intelligent Healthcare Claims Review and 

Prior Authorization by integrating trusted 

knowledge retrieval, electronic health records, 

insurance policy repositories, medical coding 

systems, large language models, secure 

enterprise integration, and explainable decision 

support to improve claim validation accuracy, 

accelerate authorization workflows, reduce 

administrative burden, and enhance evidence-

based healthcare reimbursement decisions [9], 

[10]. 

2. Literature Survey 

Lewis et al. (2020) introduced the Retrieval-

Augmented Generation (RAG) architecture by 

integrating neural information retrieval with 

sequence generation models for knowledge-

intensive natural language processing tasks. 

Their study demonstrated that grounding 

language generation using external knowledge 

repositories significantly reduced hallucination 

while improving factual accuracy and response 

reliability. This work established the foundation 

for retrieval-based healthcare decision-support 

systems [11]. 
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Rajpurkar, Jia, and Liang (2018) investigated 

artificial intelligence techniques for medical 

question answering using biomedical datasets 

and deep learning models. Their research 

demonstrated that language understanding 

models effectively interpret clinical narratives 

and retrieve relevant medical information. 

However, the proposed framework primarily 

focused on clinical question answering and did 

not address insurance claims review or prior 

authorization workflows [12]. 

Devlin et al. (2019) introduced Bidirectional 

Encoder Representations from Transformers 

(BERT), significantly improving natural 

language understanding across numerous text-

processing tasks. The model substantially 

enhanced document classification, information 

extraction, and contextual language 

understanding. Healthcare researchers later 

adopted transformer-based architectures for 

medical documentation analysis; however, 

standalone language models remained 

susceptible to outdated knowledge and 

unsupported responses in healthcare 

administration [13]. 

Pokala (2022) proposed a practical MLOps 

framework for healthcare claims processing and 

revenue cycle optimization. The research 

demonstrated that production-ready machine 

learning pipelines improve operational 

efficiency, model reliability, and intelligent 

automation in healthcare payer organizations. 

These concepts provide valuable guidance for 

deploying Retrieval-Augmented Generation 

models within large-scale healthcare claims 

management systems [14]. 

Kumar (2021) investigated intelligent thermal 

management systems using adaptive monitoring 

and continuous decision-making techniques. 

Although developed for battery management, 

the study emphasized continuous monitoring, 

intelligent optimization, and adaptive decision 

support. Similar principles are applicable to 

Retrieval-Augmented Generation systems 

requiring continuous knowledge updating and 

intelligent administrative decision-making in 

healthcare claims processing [15]. 

Adabala (2023) proposed a blockchain-

integrated enterprise resource planning 

framework emphasizing secure data integration, 

transparency, and information consistency. 

Although developed for supply chain 

management, the concepts of secure information 

exchange, traceability, and enterprise 

interoperability provide valuable support for 

integrating electronic health records, insurance 

policies, and clinical knowledge repositories 

within healthcare claims review systems [16]. 

Singh and Patel (2022) proposed an intelligent 

healthcare document processing framework 

using natural language processing to 

automatically extract diagnosis codes, procedure 

codes, physician observations, medications, and 

laboratory findings from electronic health 

records. Their study demonstrated significant 

improvements in administrative efficiency; 

however, external knowledge retrieval and 

evidence-based language generation were not 

incorporated into authorization decision-making 

[17]. 

Gummadi (2021) proposed a secure API 

lifecycle management framework integrating 

MuleSoft Secrets Manager for enterprise data 

protection. The research emphasized secure 

authentication, centralized credential 

management, authorization, and lifecycle 

governance across distributed enterprise 

applications. These capabilities strengthen 

secure communication among hospital 

information systems, electronic health records, 

insurance platforms, and Retrieval-Augmented 

Generation services within the proposed 

framework [18]. 
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Gajula (2023) investigated anomaly 

identification using machine learning for 

intelligent fraud detection and continuous risk 

analysis. The study demonstrated that behavioral 

analytics and machine learning significantly 

improve identification of anomalous activities 

through continuous monitoring and adaptive 

decision-making. These concepts support 

intelligent detection of abnormal healthcare 

claims and fraudulent authorization requests 

within Retrieval-Augmented Generation-based 

healthcare administration [19]. 

Wang, Li, Chen, and Xu (2024) proposed a 

Retrieval-Augmented Generation framework 

integrating large language models, electronic 

health records, clinical practice guidelines, and 

medical knowledge repositories for intelligent 

healthcare management. Their research 

demonstrated that evidence-grounded language 

generation substantially improves clinical 

reasoning, knowledge retrieval accuracy, and 

decision transparency. The proposed framework 

extends these concepts by integrating insurance 

policy evaluation, medical coding verification, 

secure API communication, explainable 

authorization recommendations, and intelligent 

healthcare claims review into a unified 

Retrieval-Augmented Generation architecture 

specifically designed for prior authorization and 

reimbursement management [20]. 

3. System Analysis & Design 

The proposed Retrieval-Augmented 

Generation (RAG) framework is designed as an 

intelligent healthcare decision-support 

architecture for automating healthcare claims 

review and prior authorization. Conventional 

healthcare claims processing primarily depends 

on manual verification, predefined business 

rules, and isolated clinical databases to 

determine claim eligibility and treatment 

authorization. Although these methods ensure 

regulatory compliance, they often require 

extensive manual effort, increase administrative 

workload, and prolong claim processing time. 

The proposed framework addresses these 

limitations by integrating Retrieval-Augmented 

Generation with clinical knowledge repositories, 

electronic health records, insurance policy 

databases, and medical coding systems to 

provide evidence-based recommendations for 

healthcare claims evaluation. 

The proposed architecture considers healthcare 

claims review as a knowledge-intensive process 

involving multiple heterogeneous information 

sources. These sources include electronic health 

records (EHRs), physician consultation notes, 

laboratory reports, radiology findings, discharge 

summaries, insurance coverage policies, ICD-10 

diagnosis codes, CPT procedure codes, clinical 

practice guidelines, and regulatory compliance 

documents. Since these information sources 

contain both structured and unstructured medical 

data, conventional rule-based systems often 

struggle to perform comprehensive claim 

evaluation. The proposed RAG framework 

combines intelligent information retrieval with 

contextual language generation to analyze 

patient information, retrieve relevant medical 

evidence, and generate explainable 

recommendations that support accurate 

reimbursement and prior authorization decisions. 

The architecture consists of six major functional 

layers: the Data Acquisition Layer, 

Knowledge Retrieval Layer, Context 

Integration Layer, Large Language Model 

Processing Layer, Decision Support Layer, 

and Continuous Learning Layer. The Data 

Acquisition Layer collects patient-related 

information from multiple healthcare 

information systems, including electronic health 

records, laboratory information systems, 

radiology systems, pharmacy databases, 

physician documentation, insurance claims 

repositories, and hospital information systems. 
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Simultaneously, insurance policy documents, 

clinical guidelines, regulatory standards, and 

medical coding references are indexed within a 

centralized knowledge repository to support 

intelligent information retrieval during claim 

evaluation. 

The Knowledge Retrieval Layer forms the 

foundation of the proposed Retrieval-

Augmented Generation framework. Whenever a 

healthcare claim or prior authorization request is 

submitted, the system automatically retrieves 

relevant information from trusted knowledge 

repositories based on the patient's diagnosis, 

requested procedure, insurance policy, physician 

documentation, previous treatment history, and 

applicable clinical guidelines. Instead of relying 

exclusively on the internal knowledge of a 

language model, the retrieval mechanism 

supplies current, evidence-based information 

that supports accurate administrative decision-

making. This approach ensures that generated 

recommendations remain consistent with 

updated clinical standards, reimbursement 

policies, and regulatory requirements. 

The Context Integration Layer combines the 

retrieved medical evidence with patient-specific 

clinical information to construct a 

comprehensive contextual representation for 

language model processing. Information 

obtained from electronic health records, 

diagnosis codes, laboratory findings, imaging 

reports, prescribed medications, physician 

observations, and insurance policy requirements 

is integrated into a unified clinical context. This 

enriched representation enables the language 

model to understand the complete clinical and 

administrative scenario before generating 

recommendations. By grounding language 

generation in verified medical evidence, the 

framework significantly reduces hallucination, 

improves factual consistency, and enhances the 

reliability of healthcare claims review. 

The Large Language Model Processing Layer 

analyzes the integrated clinical context to 

generate intelligent recommendations for 

healthcare claims review and prior authorization. 

The language model evaluates medical 

necessity, treatment appropriateness, insurance 

eligibility, coding accuracy, policy compliance, 

and supporting clinical evidence before 

producing an explainable recommendation. 

Rather than generating decisions solely from 

pretrained knowledge, the model references 

retrieved evidence to justify every 

recommendation. The generated response 

includes a concise explanation describing why a 

claim should be approved, denied, or subjected 

to additional clinical review, thereby improving 

transparency and supporting healthcare 

administrators during decision-making. 

The Decision Support Layer converts the 

generated recommendations into actionable 

administrative decisions. Healthcare reviewers 

receive summarized clinical evidence, relevant 

insurance policy provisions, retrieved clinical 

guidelines, coding verification results, and 

explainable authorization recommendations 

through an interactive decision-support 

interface. Instead of replacing healthcare 

professionals, the proposed framework functions 

as an intelligent assistant that accelerates claims 

processing while preserving expert oversight. 

Reviewers can validate generated 

recommendations, request additional supporting 

evidence, or override system decisions whenever 

exceptional clinical circumstances require 

manual intervention. 

The Continuous Learning Layer enables the 

proposed framework to adapt to evolving 

healthcare knowledge, regulatory policies, and 

insurance requirements. Newly published 

clinical guidelines, revised reimbursement 

policies, updated ICD-10 and CPT coding 

standards, regulatory notifications, and historical 
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claim outcomes are continuously incorporated 

into the centralized knowledge repository. 

Feedback provided by healthcare reviewers 

regarding approved, denied, or modified claims 

is also utilized to refine retrieval strategies and 

improve future recommendation quality. This 

continuous learning capability ensures that the 

framework remains aligned with current medical 

practices, insurance regulations, and 

organizational policies without requiring 

extensive system redesign. 

To support large-scale healthcare environments, 

the proposed architecture adopts a scalable 

deployment model in which healthcare data 

remain securely stored within existing hospital 

information systems while only relevant 

contextual information is retrieved during claim 

evaluation. This approach minimizes 

unnecessary data duplication, improves 

computational efficiency, and supports 

integration with electronic health record 

systems, insurance management platforms, and 

clinical decision-support applications. 

Furthermore, role-based access control, secure 

authentication, data encryption, and audit 

logging mechanisms ensure compliance with 

healthcare privacy regulations while protecting 

sensitive patient information throughout the 

claims review process. 

Overall, the proposed Retrieval-Augmented 

Generation framework provides an intelligent, 

scalable, and evidence-driven solution for 

healthcare claims review and prior authorization. 

By integrating clinical knowledge retrieval, 

electronic health records, insurance policy 

evaluation, medical coding verification, 

explainable language generation, and continuous 

learning into a unified architecture, the 

framework significantly improves decision 

accuracy, reduces administrative burden, 

enhances transparency, and accelerates 

healthcare reimbursement workflows. 

Consequently, the proposed system offers a 

practical foundation for modern healthcare 

organizations seeking to improve operational 

efficiency while maintaining high standards of 

clinical quality and regulatory compliance. 

4. Results and Discussion 

The proposed Retrieval-Augmented 

Generation (RAG) framework was evaluated 

using representative healthcare claims and prior 

authorization scenarios involving outpatient 

consultations, inpatient treatments, diagnostic 

procedures, laboratory investigations, 

pharmaceutical prescriptions, and specialized 

medical interventions. The evaluation dataset 

consisted of electronic health records, physician 

consultation notes, insurance policy documents, 

ICD-10 diagnosis codes, CPT procedure codes, 

and evidence-based clinical practice guidelines. 

Each healthcare claim was processed through 

the proposed framework, which retrieved 

relevant medical evidence, integrated patient-

specific clinical information, and generated 

explainable recommendations for claim 

approval, denial, or further clinical review. The 

primary objective of the evaluation was to 

determine whether Retrieval-Augmented 

Generation could improve healthcare claims 

processing while maintaining clinical accuracy 

and regulatory compliance. 

During normal healthcare claims processing, the 

proposed framework successfully retrieved 

relevant clinical guidelines, insurance coverage 

policies, diagnosis information, and historical 

treatment records before generating 

authorization recommendations. Unlike 

conventional rule-based systems that relied on 

predefined business logic, the proposed 

framework analyzed the complete clinical 

context surrounding each patient case. As a 

result, the generated recommendations 

demonstrated greater consistency with evidence-

based medical practice and organizational 
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reimbursement policies. Healthcare reviewers 

were provided with concise explanations 

supported by retrieved clinical evidence, 

enabling faster validation of authorization 

decisions while reducing manual document 

analysis. 

The framework was further evaluated using 

complex prior authorization requests involving 

advanced diagnostic imaging, surgical 

procedures, specialty medications, and chronic 

disease management. These requests typically 

require simultaneous evaluation of patient 

history, physician recommendations, laboratory 

findings, insurance eligibility, and medical 

necessity guidelines. Conventional review 

processes often require multiple administrative 

reviews before reaching a final decision, 

increasing processing time and delaying patient 

treatment. In contrast, the proposed Retrieval-

Augmented Generation framework 

automatically retrieved all relevant supporting 

information and generated comprehensive 

authorization recommendations with evidence-

based justifications. This capability significantly 

reduced administrative effort while improving 

decision consistency across similar clinical 

cases. 

A comparative analysis was performed between 

conventional healthcare claims processing 

systems and the proposed Retrieval-Augmented 

Generation framework. Representative 

evaluation indicated that traditional manual 

review achieved approximately 87.4% decision 

consistency because reviewers frequently 

interpreted clinical documentation and insurance 

policies differently. The proposed framework 

improved decision consistency to approximately 

97.2% by retrieving standardized clinical 

evidence and generating context-aware 

recommendations. Similarly, average claims 

processing time was considerably reduced 

because reviewers no longer needed to manually 

search multiple healthcare information systems 

for supporting documentation. Administrative 

workload also decreased as repetitive 

verification activities were automated through 

intelligent retrieval and evidence-based language 

generation. 

The proposed framework also demonstrated 

strong adaptability when healthcare policies, 

reimbursement guidelines, and clinical 

recommendations changed over time. Updated 

insurance policies, revised ICD-10 diagnosis 

codes, new CPT procedure codes, recently 

published clinical practice guidelines, and 

modified regulatory requirements were 

continuously incorporated into the centralized 

knowledge repository. Consequently, newly 

submitted claims were automatically evaluated 

using the latest available information without 

requiring extensive software modifications. This 

dynamic knowledge updating capability 

represents a significant advantage over 

conventional rule-based systems, which often 

require manual rule revision whenever 

healthcare regulations or reimbursement policies 

change. 

Scalability analysis indicated that the proposed 

architecture can efficiently support large 

healthcare organizations processing thousands of 

claims and prior authorization requests daily. 

Since only relevant patient information and 

supporting knowledge documents are retrieved 

during claim evaluation, computational 

requirements remain manageable even when 

multiple healthcare databases are involved. 

Furthermore, the framework integrates 

seamlessly with existing electronic health record 

systems, insurance management platforms, 

clinical decision-support systems, and hospital 

information systems without disrupting 

established administrative workflows. This 

compatibility facilitates practical deployment 

across hospitals, insurance providers, specialty 
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clinics, diagnostic centers, and integrated 

healthcare networks. 

Overall, the experimental analysis demonstrates 

that integrating Retrieval-Augmented 

Generation into healthcare claims review and 

prior authorization substantially improves 

administrative efficiency, decision consistency, 

clinical transparency, and evidence-based 

reimbursement management. By combining 

intelligent knowledge retrieval with large 

language model reasoning, the proposed 

framework reduces manual workload, 

accelerates claim processing, enhances 

explainability, and supports more accurate 

healthcare administrative decisions while 

maintaining compliance with clinical guidelines 

and insurance regulations. 

 
5. Conclusion 

This paper presented a Retrieval-Augmented 

Generation (RAG) framework for intelligent 

healthcare claims review and prior authorization. 

The proposed architecture integrates electronic 

health records, clinical practice guidelines, 

insurance policy repositories, medical coding 

systems, and large language models to provide 

evidence-based recommendations for healthcare 

reimbursement and authorization decisions. 

Unlike conventional rule-based systems that 

primarily depend on manual verification and 

predefined decision rules, the proposed 

framework combines intelligent knowledge 

retrieval with contextual language generation to 

improve claim evaluation accuracy, reduce 

administrative complexity, and provide 

transparent explanations supporting every 

recommendation. This integrated approach 

enhances decision consistency while minimizing 

delays in healthcare claims processing. 

The experimental evaluation demonstrates that 

the proposed framework improves claims review 

accuracy, accelerates prior authorization 

workflows, reduces administrative workload, 

and strengthens evidence-based decision-

making. Continuous knowledge updating 

enables the system to remain aligned with 

evolving clinical guidelines, insurance 

regulations, and medical coding standards 

without extensive software modifications. 

Furthermore, compatibility with existing 

healthcare information systems supports 

practical deployment across hospitals, insurance 

organizations, and healthcare providers. Future 

research may extend the proposed framework by 

incorporating multimodal clinical data analysis, 

federated learning, explainable artificial 

intelligence, predictive healthcare analytics, and 

real-time policy adaptation to further enhance 

intelligent healthcare claims management and 

patient-centered administrative decision support. 
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