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Abstract

Clinical decision making (CDM) is a complex, dynamic process crucial to health-
care delivery, yet it remains a significant challenge for artificial intelligence systems.
While Large Language Model (LLM)-based agents have been tested on general
medical knowledge using licensing exams and knowledge question-answering
tasks, their performance in the CDM in real-world scenarios is limited due to the
lack of comprehensive benchmark that mirror actual medical practice. To address
this gap, we present MedChain, a dataset of 12,163 clinical cases that covers
five key stages of clinical workflow. MedChain distinguishes itself from existing
benchmarks with three key features of real-world clinical practice: personalization,
interactivity, and sequentiality. Further, to tackle real-world CDM challenges, we
also propose MedChain-Agent, an Al system that integrates a feedback mechanism
and a MedCase-RAG module to learn from previous cases and adapt its responses.
MedChain-Agent demonstrates remarkable adaptability in gathering information
dynamically and handling sequential clinical tasks, significantly outperforming
existing approaches.

1 Introduction

At the intersection of artificial intelligence and healthcare lies one of medicine’s most complex
challenges: Clinical Decision Making (CDM). In healthcare delivery, CDM demands not only the
integration of diverse data sources and continuous assessment of evolving clinical scenarios, but also
evidence-based judgments for diagnosis and treatment [46]. While crucial for optimal patient care,
this intricate process imposes significant cognitive demands on healthcare professionals, making it an
ideal candidate for Al assistance [42]].

Recent advances in Large Language Model (LLM)-based agents [34} 49| [15//44,116,[71] have emerged
as an effective solution for complex decision-making tasks, from software development [38]] to office
automation [57]]. In the medical domain, these LLMs have demonstrated impressive performance on
medical licensing exams [45}136] and knowledge-based assessments [[13,110,130]. While LLMs have
consistently scored well above passing thresholds in these benchmark [45]], it is crucial to recognize
that these assessments fall short of capturing the complexity of real-world CDM, where errors can
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Figure 1: Demonstration of error propagation of CDM in MedChain. Starting with 2,362 initial
cases, the diagram illustrates how diagnostic errors cascade through five clinical stages. Cases
with incorrect diagnoses carry forward problematic information to subsequent stages, leading to a
cumulative decrease in accuracy. After completing the treatment phase, we count cases that maintain
correctness through each consecutive phase up to the each stage. Our MedChain-Agent achieves
best performance in CDM comparing with other SOTA methods.

cascade through multiple decision stages, as illustrated in [Figure 1} Based on our analysis, CDM
exhibits three key characteristics.

Firstly, these benchmarks rarely account for patient-specific information such as past medical history
and present illness [36]], which significantly influence clinical decisions in real clinical scenarios. This
omission fails to capture the nuanced context that often shapes personalized diagnosis. Secondly,
unlike real clinical scenarios where decisions build upon previous steps, existing benchmarks present
clinical tasks as independent problems [40], missing the critical interdependencies in the diagnostic
process. In reality, clinical decision-making is a sequential process where each step is contingent upon
the preceding ones, and an error in one stage can profoundly impact subsequent decisions. Thirdly,
most benchmarks present all relevant information upfront, providing a static, and comprehensive
dataset [51]. However, real clinical workflow demand multiple rounds of dynamic information
gathering through ongoing patient interaction.

MedChain: To address these critical gaps, we introduce MedChain, a novel benchmark designed
to evaluate LLM-based agents in real-world clinical scenarios. Specifically, MedChain comprises
12,163 diverse cases spanning 19 medical specialties and 156 sub-categories, including 7,338 medical
images with corresponding reports. Each case progresses through five crucial stages: specialty
referral, history-taking, examination, diagnosis, and treatment. Unlike existing benchmarks, Med-
Chain uniquely emphasizes three key features. 1) Personalization: Each case incorporates detailed
patient-specific information. At first, agents are provided with only the patient’s chief complaint
and basic information. 2) Interactivity: Information must be actively gathered through dynamic
consultation from patient. 3) Sequentiality: Decisions at each stage influence subsequent steps. Only
after agent sequentially completes all five stages, the overall diagnostic process is evaluated.

MedChain-Agent: Given the novel features and challenges presented by this benchmark, existing
agent frameworks struggle to address these issues adequately. To overcome these limitations, we
propose MedChain-Agent, a multi-agent collaborative framework that enables LLMs with feedback
mechanism and MedCase-RAG to dynamically gather information and handle sequential clinical
tasks. Specifically, MedChain-Agent facilitates a synergistic interplay among three specialized agent
types: General Agents for task-specific expertise, a Summarizing Agent for insight synthesis, and a
Feedback Agent for iterative refinement. This multi-layered, iterative approach ensures decisions
are products of thorough analysis and diverse perspectives. Additionally, to address the multifaceted
nature of CDM, which demands the integration of evidence-based research, and patient-specific
factors, we incorporate a novel MedCase-RAG module into our MedChain-Agent framework. Unlike
conventional medical RAG methods, MedCase-RAG dynamically expand its database and employs a



structured approach to data representation, mapping each medical case into a 12-dimensional feature
vector. This system enables efficient retrieval of relevant cases and helps the model make informed
decisions.

Our contributions are summarized as follows:

» We represent the first effort to propose a CDM benchmark, MedChain, providing a holistic
assessment of diagnostic capabilities of LLLM-based agents, closely reflecting real-world
patient care.

» We propose a multi-agent framework based on the characteristics of CDM, called MedChain-
Agent. This system enables efficient retrieval of relevant cases and helps the model make
informed decisions.

* Through extensive experiments, we compare the performance of existing works on Med-
Chain and the superiority of MedChain-Agent in CDM and realibility.

2 Related Works

2.1 Evaluation of LLM in Medcine

Benchmarking plays a vital role as a key performance indicator, directing model improvements, pin-
pointing weaknesses, and shaping the course of model evolution. The evaluation of LLMs in medicine
has primarily focused on testing general medical knowledge through structured assessments [33]].
Leading benchmarks such as MultiMedQA [435]] integrate various medical QA datasets (e.g., MedQA
[19]], MedMCQA [36]), emphasizing performance on medical licensing examination materials. Other
benchmarks like PubMedQA [20] focus on research-oriented queries, while several Chinese medical
benchmarks [55] 2] evaluate models through multiple-choice questions from medical licensing exams.
While these benchmarks effectively assess general medical knowledge, they fail to capture three
critical aspects of real-world clinical decision-making (see Appendix [Table 6), i.e., personalization in
patient care, the interactive nature of clinical consultations, and the sequential dependency of medical
decisions, where each step builds upon previous findings.

Recently, several benchmarks [59} 35| 28|, 126, |24 [8]] have been proposed to evaluate LLMs across
diverse clinical scenarios and tasks, including information extraction, text summarization, and clinical
outcome prediction. However, these benchmarks primarily consist of independent question-answer
pairs, where each task is evaluated in isolation. Sequential decision-making is critical in medical
practice, as each patient experiences a continuous journey from initial triage through treatment to
recovery. Therefore, it is essential to evaluate how LLMs perform throughout this entire clinical
pipeline. Our work distinguishes itself from existing benchmarks by focusing on sequential decision-
making within interactive environments, specifically evaluating LLM performance in realistic clinical
scenarios that require executing the complete patient care workflow.

2.2 LLM-based Agent in Medicine

LLM-based agents have demonstrated significant potential across various medical applications [53,
32|, encompassing tasks such as medical examination questions, clinical diagnoses, and treatment
plans. Recent research has explored different approaches: Agent Hospital [25] provides medical
scenario simulation, while several frameworks [66, 47, [22]] focus on specific medical stages with
multi-agent architectures. Some works target specialized aspects, such as CoD [4] for interpretable
diagnostics and Ehragent [43]] for electronic health records (EHRs) analysis. Others, like Almanac
Copilot [67]], assist clinicians with EMR-specific tasks. Al Hospital [[11] explores interactive clinical
scenarios, but it falls short in handling multi-modal medical imaging and lacks a comprehensive
benchmark for evaluating multi-agent performance. To enhance these agents’ capabilities, researchers
have integrated Retrieval-Augmented Generation (RAG), as demonstrated by MIRAGE [64]’s search-
enhanced framework and Medical Graph RAG [61]]’s knowledge-based approach.

However, current approaches face two major limitations. First, existing frameworks focus on isolated
medical tasks rather than providing seamless integration across different clinical stages, making
them insufficient for complex scenarios requiring effective inter-stage communication [14]. Second,
current medical RAG systems’ reliance on chunk-based indexing leads to context inconsistency and



computational inefficiencies [[18} [12]], highlighting the need for more sophisticated approaches to
medical knowledge integration.

sequential
Specialty Referral History-taking Examination Diagnosis Treatment
a8 @ [ a)
. ii ﬂ S e =
" £
e What brings you in today? @ Findings: Medical Imaging Report LChiet compiaint Surgery Tntervention Chemotherapy
T'm having chest pain. il 2 Spine: Slight curve, possibly mild scoliosis. -Past history
s

~Present Medical History
~Physical findii
~Department of consultation

For two days now... worsens with exertion. Lungs: Clear, no issu
Any shortness of breath? Heart: Normal size.
Ribs: No fractures.
Yes, when climbing stairs. Diophresn Noma positon
Previous heart issues? e
High blood pressure. Mostly normal. Mild spine curve noted Diogpostic result e
faking medication, Reconmendators: ek You may be suffering from Radotherapy 1 e RIS
mptoms, consider further spine checl e
T'd lke to order an ECG. D i angina pectoris... Yedens,

Psychotherapy Antibiotic
Go to the cardiology ool
department. Turn
right on the second
floor, follow the blue
signs after the
elevator..

Gene O

Figure 2: MedChain Pipeline. The MedChain is composed of a sequential medical process,
including specialty referral, history-taking , examination, diagnosis, and treatment.

3 MedChain Benchmark

Overview. We introduce MedChain, a comprehensive clinical decision-making benchmark designed
to simulate real-world scenarios. Built upon 12,163 Electronic Health Records (EHRs) spanning 19
medical specialties and 156 sub-categories, including 7,338 medical images with reports, MedChain
uniquely emphasizes three key characteristics:

* Personalization: Each case includes detailed patient profiles that influence decision-making
* Sequentiality: Cases involve multiple interconnected decision-making stages
o Interactivity: Information must be actively gathered through dynamic consultation

3.1 Data Collection

Data Source and Processing. Our dataset is sourced from the Chinese medical website “iiYi” [}
which provides over 20,000 validated clinical cases spanning 28 disease categories. These cases are
verified by professional doctors and have undergone de-identification to ensure patient privacy. We
obtained formal permission from the website administrators to use the data for scientific research
purposes. Each case typically contains the patient’s chief complaint, medical history, examination
results, treatment process, and other relevant information, which insure the personalization of
MedChain. Following the government standardsE]and Medical Subject Headingsﬂ we extracted and
organized key information including patient basics, chief complaints, specialty referrals, examinations,
imaging reports, diagnoses, and treatments. Cases with incomplete information were removed,
resulting in 12,163 high-quality cases.

Quality Control. To ensure the highest standards of data integrity and clinical relevance in our
benchmark, we implemented a rigorous quality control process involving a panel of five senior
physicians, each with over 10 years of clinical experience. Our evaluation process examined a random
sample of 6,000 cases (49.3% of the dataset). We developed a standardized scoring system that
presents physicians with comprehensive case information alongside six binary quality dimensions:
disease prevalence, clinical relevance, accuracy of patient history, appropriateness of diagnostic
procedures, correctness of diagnosis, and suitability of treatment recommendations. Physicians
evaluate each dimension through yes/no responses, with cases satisfying all dimensions considered
valid.

The quality assessment yielded strong results, with 94.7% of evaluated cases meeting or exceeding
our quality thresholds. Dimension-specific quality rates ranged from 92.9% to 97.2%, demonstrating
consistently high standards across all evaluation criteria. Inter-rater reliability analysis produced

3https://www.iiyi.com
“National Standards for Medical Items|
“https://www.ncbi.nlm.nih.gov/mesh/1 000048|
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Figure 3: MedChain-Agent framework. Depicts a cyclical feedback medical multi-task system,
where decisions are supported by retrieving similar past cases from a medical database.

a Cohen’s kappa coefficient of 0.82, indicating substantial agreement among our expert reviewers.
Cases that failed to meet the thresholds (5.3%) were either revised or excluded from the final dataset
to maintain benchmark integrity.

3.2 Clinical Workflow Simulation

Sequential Stages. MedChain simulates the complete clinical workflow, comprising five sequential
tasks, each representing a different stage of the clinical decision-making process, as shown in[Figure 2]
The results from each stage serve as inputs for the subsequent stage, creating a dependency where
later decisions are influenced by the quality of earlier ones. This design guarantees the sequentiality
of MedChain, mimicking the interconnected nature of real-world clinical decision-making processes.
The pipeline consists of: 1) Specialty Referral: Assessment of case urgency and appropriate depart-
ment selection; 2) History-taking: Dynamic information gathering through doctor-patient dialogue;
3) Examination: Medical image analysis and report generation; 4) Diagnosis: Comprehensive di-
agnosis based on accumulated information; 5) Treatment: Treatment plan formulation considering
patient-specific factors.

The construction pipeline of MedChain is sketched out here. The standardization process and
the format of each pipeline can be refer to We demonstrate an example in Appendix
[Figure 4|and [Figure 5|

3.3 Interaction Environment

To simulate authentic doctor-patient consultations, we developed an interactive environment where
LLM-based agents must actively gather information through dynamic interactions. We employ
Gemma?2 (9b) [50] as the patient agent, initializing it with pre-defined case information while
withholding the actual diagnosis. Each tested LLM serves as a doctor simulator. This setup enables
the agent to provide symptom information and respond to inquiries in a manner that mirrors real
patient experiences, drawing inspiration from standardized patients in medical education [1]. We
conduct systematic evaluation with senior physician to validate the effectiveness of patient agent.
The details can be found in Appendix [A-2.]

3.4 Benchmark Evaluation

Given the complexity of medical decision-making, we developed a comprehensive evaluation frame-
work that goes beyond simple binary assessments. The standard answer for each stage comprises
multiple key points. The evaluated agent’s score increases with the number of standard points
addressed, while irrelevant content leads to score reduction. For each task, we employ specific
evaluation metrics: Task 1 (Specialty Referral) uses accuracy and Intersection over Union (IoU) to
compare predictions with ground truth. Task 2 (History-taking) calculates IoU between predicted and



ground truth examination items. Task 3 leverages DocLens [63]] for assessing image interpretation
quality. Task 4 employs a carefully designed prompt based on National Health Commission of China
guidelines to evaluate diagnostic accuracy. Task 5 measures IoU between predicted and ground truth

examination items. We elaborate the evaluation metrics in[Appendix A}

4 MedChain-Agent Framework

4.1 Multi-agent System with Feedback

The MedChain-Agent framework introduces a multi-agent system that simulates the complex,
interconnected nature of medical decision-making. This system integrates specialized agents that
contribute distinct expertise to the diagnostic and treatment process. We sketch the main content here

and more details please refer to

4.1.1 Agent Roles

Our framework comprises three agent types:

General Agents: Task-specific agents recruited based on domain requirements. For specialty referral
tasks, these agents possess expertise in medical specialties and triage protocols, enabling effective
patient routing. They engage in collaborative discussions that mirror real-world medical consultations.

Summarizing Agent: Acts as a central coordinator, consolidating insights from general agents into
coherent decisions. This agent synthesizes collective expertise and delivers final recommendations,
similar to a senior physician’s role in clinical settings.

Feedback Agent: Maintains decision quality through continuous evaluation and refinement. This
agent assesses outputs, provides targeted feedback, and initiates improvements when necessary,
creating a self-correcting decision process.

4.1.2 Decision Making with Feedback

The decision-making process begins with general agents analyzing patient data and engaging in
structured discussions. The summarizing agent then consolidates these assessments into preliminary
decisions, which undergo review by the feedback agent. When issues are identified, the feedback
agent initiates an iterative refinement cycle, with general agents reconsidering their assessments
and the summarizing agent adjusting decisions accordingly. This process continues until reaching
consensus or completing a preset number of iterations.

4.2 MedCase-RAG

To enhance decision-making capabilities, we developed MedCase-RAG, a specialized Retrieval-
Augmented Generation system for medical applications. Unlike traditional medical RAG systems,
our approach employs structured case representation using feature vectors that encode 12 key
clinical dimensions: Age, Sex, Chief Complaint, Symptoms, Medical History, Physical Examination,
Laboratory Tests, Imaging Reports, Diagnosis, Treatment Plan, Primary Department, and Secondary
Department. This feature vectors is extracted by text-embedding-ada-002 from openai. When
processing new cases, MedCase-RAG performs similarity searches, identifying the three most similar
cases using cosine similarity metrics. This approach provides agents with comprehensive reference
points for decision-making. The MedCase-RAG also features dynamic knowledge base expansion,
incorporating resolved cases as pseudo-data. This mechanism enables continuous learning from new
clinical experiences, adapting to evolving medical knowledge and practices.

5 Experiments

5.1 Experimental Setup

We split the dataset into training, validation, and testing sets with a ratio of 7:1:2. Our study
evaluates both single-agent and multi-agent systems. For base LLM, we test two closed-source
models (gpt-4o-mini [34], and claude-3.5-sonnet [49]) and four open-source models (InternVL2-8b



Table 1: Evaluation of various LLM-based agent in MedChain. The best performance for each
task is highlighted in bold.

Framework = Methods W History-taking Examination Diagnosis Treatment Average
Level 1 Level 2
GPT-40-mini [34] 0.5449  0.2871 0.3399 0.5112 0.4177 0.3930 0.4156
GPT-03 0.5495  0.2866 0.3493 - 0.4891 0.3343 0.4017
Claude-3.5-sonnet [49]  0.5681  0.3050 0.3562 0.5018 0.4207 0.4053 0.4262
MedGemma [41] 0.5063  0.1975 0.3315 0.6324 0.4668 0.3558 0.4105
LLaVA [27] 0.3240  0.0730 0.3182 0.5165 0.3667 0.1060 0.2841
Base LLM Qwen2 [52] 0.4975  0.2215 0.4226 0.4829 0.4530 0.2193 0.3828
InternVL2 [52] 0.4811  0.1935 0.4645 0.4490 0.4367 0.2903 0.3859
Baichuan [9] 0.2959  0.0532 0.3264 - 0.4297 0.2591 0.2728
HuaTuoGPT [68] 0.0707  0.0207 0.3465 - 0.4163 0.1780 0.2064
MedReason [60] 0.4602  0.1258 0.3315 - 0.4741 0.2993 0.3381
FineMedLM-ol [65] 0.1502  0.0124 0.3969 - 0.2772 0.1345 0.1942
Zero-shot 0.4811  0.1935 0.3450 0.4994 0.4572 0.2817 0.3763
Few-shot 0.5584  0.2481 0.4870 0.3758 0.4382 0.3553 0.4105
Single-agent  CoT [58] 0.5698  0.1484 0.3750 0.6396 0.4382 0.3421 0.4189
RAG [23] 0.5927  0.2467 0.4732 0.6408 0.4167 0.4524 0.4704
Self-consistency [56] 0.5143  0.2319 0.4213 0.4144 0.4198 0.3441 0.3910
DyLAN [31] 0.4415  0.1731 0.4434 0.4980 0.3863 0.2983 0.3734
AutoGen [62] 0.5228  0.2347 0.4528 0.4559 0.4250 0.3590 0.4084
Multi-agent ~ MedAgent [48] 0.3830  0.2039 0.4454 0.4456 0.4102 0.3673 0.3759
MDAgent [21] 0.2398  0.1343 0.4240 0.4983 0.3973 0.3620 0.3426
MDAgent + RAG [21]  0.4754  0.2063 0.4412 0.5346 0.4198 0.4371 0.4190
MedChain-Agent 0.5873  0.3505 0.5836 0.6566 0.4807 0.4613 0.5200

Table 2: Performance Comparison of LLLM-based Agents across Other Diagnosis Benchmarks.
Implementation of agent frameworks based on InternVL2, evaluated on multiple medical benchmarks
including MedQA [19]], PubMedQA [20], PathVQA [17]], and MedBullets [3]].

Framework Method MedQA PubMedQA PathVQA MedBullets Average
Zero-shot 0.426 0.668 0.449 0.490 0.508

Single-agent Few-shot 0.477 0.648 0.448 0.503 0.519
CoT 0.470 0.714 0.465 0.500 0.537
Self-consistency 0.460 0.688 0.482 0.500 0.533
MedAgents 0.501 0.622 0.569 0.435 0.532
MDAgents 0.435 0.744 0.582 0.422 0.546

Multi-agent  AutoGen 0.395 0.656 0.568 0.448 0.517
DyLAN 0.414 0.610 0.540 0.448 0.503
MedChain-Agent  0.462 0.746 0.621 0.474 0.576

[6]], Nava-1lama-3-8b-v1_1 [27], HuaTuoGPT [68], and Qwen2-7B-Instruct [52]]), with model weights
obtained from official Hugging Face repositories. In the single-agent evaluation, we compare with
zero-shot manner, few-shot manner, CoT [58], Self-consistency [56] and RAG [23]. In the multi-
agent evaluation, we compare MedChain-Agent against DyLLAN [31]], AutoGen [62], MedAgent
[48] and MDAgent [21]]. All agent framework are based on InternVL2-8b [6]. The deployment was
conducted using the LMDeploy framework [7]. All tests executed on NVIDIA A100 GPUs featuring
80GB of memory. To enhance output stability and reliability across all experiments, we consistently
set the temperature parameter to 0. The experiments were conducted in Chinese.

5.2 Benchmark Performance Results

The results of our evaluation in the MedChain are presented in[Table 1| Our analysis yields two
significant insights:

(1) Sequential decision-making tasks continue to pose significant challenges, even for advanced mod-
els. For instance, within the single-agent frameworks, GPT-40-mini and InternVL2 achieve average
scores of 0.4156 and 0.3859, respectively. These results indicate that despite their sophistication,
these models struggle to maintain consistent performance across the sequential stages of clinical
decision-making, highlighting the inherent difficulty of these tasks.



Table 3: Ablation Study for Key Components for MedChain-Agent. This table presents the
performance impact of sequentially removing the Feedback mechanism and MedCase-RAG from the
full MedChain-Agent framework.

Specialty referral

Feedback MedCase-RAG — — —
Level 1 Level 2

History-taking Examination Diagnosis Treatment Average

0.5523  0.2228 0.3285 0.6369 0.4724 0.3915 0.4341

v 0.5739  0.2906 0.4222 0.6377 0.4299 0.4209 0.4692
v 0.5928  0.3353 0.5801 0.6488 0.4699 0.4568 0.5140

v v 0.5873  0.3505 0.5836 0.6566 0.4804 0.4613 0.5200

Table 4: Generalizability of MedChain-Agent with Various Base LLM. We apply the MedChain-
Agent framework to different base LLMs to validate its generalizability. Performance changes are
highlighted with for improvements and for decreases. Results demonstrate that
the MedChain-Agent framework consistently brings performance gains across different base LLMs.

Specialty Referral
Level 1 Level 2
GPT-40-mini  0.6065 (+0.0616) 0.2302 (-0.0569) 0.6205 (+0.2806)  0.6279 +0.1167)  0.4975 (+0.0798)  0.4329 (+0.0399)  0.5026 (+0.0870)
HuaTuoGPT  0.2554 0.847)  0.0097 (001100  0.3722 (+0.0257) - 0.4159 00004y  0.1450 (-0.0330) 0.2396 (+0.033)

Qwen2 0.5818 (+0.0843)  0.2781 (+0.0566) 0.5962 +0.1736)  0.6534 (+0.1705)  0.4628 (+0.0098)  0.4315 0.2122)  0.5006 (+0.1178)
InternVL2 0.5873 (+0.1062) 0.3505 (+0.1570) 0.5836 0.1191)  0.6566 (+02076)  0.4806 (+0.0439) 0.4613 (+0.1710) 0.5200 (+0.1341)

Base LLM History-taking Examination Diagnosis Treatment Average

(2) The integration of the MedChain-Agent framework with open-source LLMs demonstrates sig-
nificant superiority over proprietary models like GPT-40-mini. The substantial performance gain
observed with MedChain-Agent (average score of 0.5200) implies that our framework can leverage
the strengths of open-source LLMs to achieve superior outcomes. This suggests that open-source
models, when enhanced with our framework, are not only competitive but can also excel in handling
intricate medical decision-making tasks.

5.3 Evaluation in Existing Diagnosis Datasets

Moreover, we evaluate MedChain-Agent on several well-established medical QA datasets, including
MedQA [19]], PubMedQA [20], PathVQA [17], and MedBullets [3]. As shown in our
framework demonstrates strong performance compared to both single-agent baselines and multi-agent
alternatives. MedChain-Agent achieves the highest average score (0.576). This consistent superiority
across various medical QA benchmarks further validates the effectiveness of our framework, even on
simpler, more structured tasks that differ from our real-world clinical scenarios.

5.4 Ablation Studies and Discussion

(1) Ablation Study for Key components in MedChain-Agent: To assess our framework’s components,
we conduct ablation studies as shown in[Table 3l Both the Feedback mechanism and MedCase-RAG
module demonstrate significant individual contributions to overall performance. The Feedback
mechanism alone improves the average score from 0.4341 to 0.4692, with notable gains in History-
taking and Level 2 Specialty referral. MedCase-RAG shows stronger individual impact, boosting the
average score to 0.5140, with substantial improvements in History-taking and Specialty referral tasks.
While MedCase-RAG excels in diagnostic phases, the Feedback mechanism appears more beneficial
for Treatment tasks. When combined, these components show synergistic effects, achieving the
highest average performance (0.5200) and optimal scores across five of six evaluated tasks, validating
their complementary roles in enhancing clinical reasoning capabilities.

(2) Ablation Study for Three Key Characteristics in MedChain: To validate the effectiveness of
personalization, interactivity, and sequentiality within our benchmark, we conduct an ablation study
as shown in We systematically remove each characteristic and observe its impact on
model performance across Diagnosis and Treatment tasks. *w/o Person’ means all detailed patient
profiles are omitted from the input, resulting in a lack of personalized information that makes correct
diagnosis more challenging for the model. w/o Seq’ means we use the ground truth from the
previous stage as input to the next stage, rather than using the model’s previous output, which
simplifies the benchmark. ’w/o Inter’ means we directly provide all patient examination results



Table 5: The ablation study for three key characteristics in MedChain. This table presents the
impact of personalization, interactivity, and sequentiality on Diagnosis and Treatment tasks. The
arrows T next to settings indicate expected performance change direction. The arrows next to results
show actual changes (highlighted in gray when matching expectations).

Setting Model Diagnosis ~ Treatment

Setting Model Diagnosis  Treatment MedAgent 04030 | 04456 1
MedAgent 0.4106 0.3673 ) !

MDAgent 0.3959 0.3620 b) wio Seq. 1 MDAgent 0.4497 1+  0.4418 1

Full gpt-40-mini 0.4157 0.3930 gpt-4o0-mini 045221 04423 ©

InternVL2 0.4378 0.4472 InternVL2 0.4481 1 0.2903

MedChain-Agent 0.4802 0.4613

MedChain-Agent  0.4807 1  0.4743 1

MedAgent 0.3075 | 0375471

4wl Person, | MDAZent 03283 ) 03109 | iﬁgiﬁgem 03129 04109 7
gpt-do-mini 03906 | 03406 | ¢ wio Tnter. 1 gent 0.3958 Qi  0.3627 gy
InternVL2 037024 02527 gpt-4o-mini 046631 0.4003 1
MedChain-Agent 04159 | 04310 | InternVL2 04550 + 03173

MedChain-Agent  0.4634 |  0.5207 1

as input without requiring the agent to autonomously inquire about the patient’s condition, also
simplifying the benchmark. Removing patient-specific information (w/o Person.) consistently
degrades performance across all models in diagnosis tasks (with drops ranging from 2.51% to
10.31%), demonstrating that personalized information is crucial for accurate clinical decision-making.
Interestingly, when removing the sequential dependency between stages (w/o Seq.), most models show
improved performance, indicating that sequential decision-making poses greater challenges that better
reflect real-world clinical scenarios. Similarly, the improved performance observed after removing
interactive information gathering (w/o Inter.) confirms the effectiveness of interactivity in our
benchmark design. These results collectively suggest that while both sequentiality and interactivity
make the benchmark more challenging, they are essential components that better simulate the
complexity of real-world clinical decision-making processes.

(3) Generalizability for MedChain-Agent: To evaluate the generalizability of our framework, we apply
MedChain-Agent to various base LLMs as shown in[Table 4} The results demonstrate substantial
performance improvements across most models and tasks. InternVL2 shows the most significant
enhancement with a 13.41% average improvement, followed by Qwen?2 (11.78%) and GPT-40-mini
(8.70%). Even with HuaTuoGPT, which has relatively lower baseline performance, our framework
still achieves a 3.33% improvement. Notably, the improvements are particularly pronounced in
complex tasks such as History-taking and Examination, where gains of up to 28.06% are observed.
These consistent enhancements across diverse models and tasks strongly validate the framework’s
robust generalizability and effectiveness in medical decision-making scenarios.

6 Conclusion

In this paper, we introduced MedChain, a novel benchmark for evaluating LLM-based agents
in clinical decision-making that authentically reflects real-world medical practice through three
essential characteristics: personalization, interactivity, and sequentiality. Our comprehensive dataset
encompasses 12,163 diverse clinical cases across 19 medical specialties, including 7,338 medical
images with corresponding reports, providing a robust foundation for evaluating Al systems in
complex healthcare scenarios. To address the challenges presented by this benchmark, we also
introduced MedChain-Agent, a multi-agent framework enhanced by feedback mechanisms and
MedCase-RAG, which demonstrates superior performance across various clinical tasks. This work
establishes new benchmarks for evaluating medical Al systems and provides practical solutions
for enhancing their clinical decision-making capabilities. As Al continues to evolve in healthcare
applications, frameworks that can navigate the complexities of real-world clinical scenarios will be
increasingly valuable for improving patient care and supporting healthcare professionals.

7 Limitations

This paper has two primary limitations that offer avenues for future research:



1) Data Source Diversity: The MedChain benchmark is constructed from 12,163 electronic health
records obtained from the Chinese medical website “iiYi." Although this dataset is extensive and
covers 19 medical specialties and 156 sub-categories, it is derived from a single source. Additionally,
there exists a notable imbalance in data distribution across different medical specialties, with some
departments having significantly more cases than others. This imbalance may introduce bias in
model evaluation and limit performance in underrepresented specialties. In our future work, we will
incorporate additional data sources from different regions or healthcare systems to further enrich the
dataset and address the specialty imbalance.

2) Patient Interaction Simulation: In our interactive environment, the patient responses during the
history-taking stage are generated by the Gemma 2 language model. While this approach ensures
consistency and control in evaluating the LLM-based agent, the real patient interactions can be more
varied and complex. Future work could explore more advanced patient simulators or incorporate real
dialogue data to capture a wider range of communication styles and behaviors.
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Appendix for MedChain

Abstract.

Appendix Al describes the process of standardizing and organizing the dataset for the Med-
Chainbenchmark.

provides a detailed explanation of the MedChain-Agent framework, including its im-
plementation, feedback mechanism, and the novel Retrieval-Augmented Generation (RAG) approach
used to enhance decision-making.

[Appendix Clists the additional details for experiment.
discuss the difference between MedChain and several similar related works.

A Benchmark Construction and Evaluation

A.1 Dataset Standardization

We employed a combination of large language models and human verification to label data across
different tasks. Our methodology involves task-specific prompt construction and output matching to
ensure data quality and diversity while maintaining alignment with real clinical case scenarios.

To ensure consistency and comparability across the benchmark, we standardized the classification of
examination items into two main categories: Physical Examinations and Auxiliary Examinations.
Physical Examinations include evaluations of various body systems and general health indicators,
while Auxiliary Examinations encompass different imaging techniques and laboratory tests. We
utilized GPT-40 to extract and classify examination items from each case, followed by manual
verification to ensure accuracy. For medical imaging, we classified images into seven types, and
manual review ensured the correctness of the classifications. Additionally, treatment items were
extracted and categorized from each case. This standardization process ensures that the dataset is
consistent, facilitating accurate and comparable evaluations of LLM performance. and
[Figure 5|demonstrate a case after standardization in English and Chinese. [Figure 6|shows the statistics
of different departments.

A.2 Tasks Details

This section provides a comprehensive description of the five specific tasks that make up the Med-
Chainbenchmark. Each subsection elaborates on a particular task, detailing its input, output, and
evaluation methods. visualizes the differences between MedChainand other methods.

A.2.1 Task 1: Specialty referral

The specialty referral task evaluates the LLM’s ability to assess the urgency of a patient’s condition
and determine the appropriate department based on the patient’s chief complaint. The input consists of
the patient’s chief complaint, and the output space includes 19 first-level departments and 156 second-
level departments. The LLM must first assign the patient to one of the 19 first-level departments, then
to one or more of the 156 second-level departments based on the primary symptoms.

Evaluation metrics include accuracy for first-level department assignment and Intersection over
Union (IoU) for second-level department assignment. IoU is used for second-level departments to
account for the possibility of multiple correct assignments and to reflect partial correctness, which
can occur in complex cases. This metric better captures the nuanced nature of departmental referrals
in clinical practice.

A.2.2 Task 2: History-taking
The history-taking task is designed to simulate doctor-patient communication, where the goal is to

obtain relevant information and infer necessary examination items. We employ a multi-agent system
to evaluate this process:
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"tags": {
"department": ["Pediatrics", "Pediatric Immunology"],
"disease": ["Uterine fibroids", "Constipation"]

1,

"[Case Introduction]": {
"Physical Examination": {

"General Examination”: "Heart and lungs normal",
“"Urogenital System Examination”: "Cervical erosion grade II, uterus enlarged to the size of a duck egg, left
adnexa palpable mass size of a goose egg"
b
"Auxiliary Examinations": {

"CT": "CT plain scan: A mixed-density lesion in the middle of the pelvis, about 10.0cmx7.0cmx6.5cm, with
uneven internal density, CT value -146~45HU, and a round high-density focus, CT value 623HU (Fig 1, 2), with smooth
edges. Uterus enlarged, rounded, protruding slightly anteriorly, with uneven internal density, CT value 32~48HU.
Intrauterine device visible in the uterine cavity, bladder compressed and displaced. Imaging diagnosis: Uterine fibroids,
ovarian teratoma.",

"Ultrasound": "Color Doppler: A 10.0cmx6.0cm cystic-solid mass visible anterior to the uterus, with
heterogeneous internal echo. A medium-echo mass visible on the right side, with a strong echo focus inside, rich color
blood flow can be drawn out inside and around. The left side is cystic, with chaotic internal echo, cord-like strong
echo visible. Right ovary normal”,

"Blood Test": "Alkaline phosphatase: 89u/L (normal range 100~290u/L)",

"Pathological Examination": "Tumor diameter 8.0cm, intact capsule, smooth surface; partly cystic diameter
about 3.0cm, containing fat and hair, solid area gray-yellow on section, soft and brittle. Another uterine upper segment
5.0cmx5.0cmx4.0cm, intramural tumor tissue about 2.8cm in diameter, yellowish-white on section, hard and tough.
Microscopy: Rich fibrous stroma separating long, wavy, parallel cell bands composed of columnar cells; elongated nuclei
perpendicular to the long axis of the cell bands (Fig 4). Intracystic lipid seen, cyst wall with squamous epithelium and
sebaceous glands (Fig 3). Another tumor cells spindle-shaped, rod-shaped nuclei, interlaced arrangement, cells without
atypia (Fig 5). Immunohistochemistry: inhibin (-), ck (+), cy (+). Pathological diagnosis: Ovarian carcinoid (trabecular
type) with mature cystic teratoma, uterine leiomyoma."

b

"Chief Complaint": ["Patient is 8 years old", "Constipation for nearly 1 year, weight loss of 20 pounds in the
past half year. Regular menstruation, no frequent urination"],

"Images": [

{"filename": "133.png", "category": ["Pathological Examination"]},
{"filename": "131.png", "category": ["CT"]},
{"filename": "132.png", "category": ["Pathological Examination"]}

1,

“Imaging Reports": {

"CT": "CT plain scan: A mixed-density lesion in the middle of the pelvis, about 18.0cmx7.8cmx6.5cm, with
uneven internal density, CT value -146~45HU, and a round high-density focus, CT value 623HU (Fig 1, 2), with smooth
edges. Uterus enlarged, rounded, protruding slightly anteriorly, with uneven internal density, CT value 32~48HU.
Intrauterine device visible in the uterine cavity, bladder compressed and displaced. Imaging diagnosis: Uterine fibroids,
ovarian teratoma.",

"Pathological Examination"”: "Tumor diameter 8.0cm, intact capsule, smooth surface; partly cystic diameter
about 3.0cm, containing fat and hair, solid area gray-yellow on section, soft and brittle. Another uterine upper segment
5.0cmx5.0cmx4.0cm, intramural tumor tissue about 2.@cm in diameter, yellowish-white on section, hard and tough.
Microscopy: Rich fibrous stroma separating long, wavy, parallel cell bands composed of columnar cells; elongated nuclei
perpendicular to the long axis of the cell bands (Fig 4). Intracystic lipid seen, cyst wall with squamous epithelium and
sebaceous glands (Fig 3). Another tumor cells spindle-shaped, rod-shaped nuclei, interlaced arrangement, cells without
atypia (Fig 5). Immunohistochemistry: inhibin (-), ck (+), cy (+). Pathological diagnosis: Ovarian carcinoid (trabecular
type) with mature cystic teratoma, uterine leiomyoma."

3
"[Diagnosis and Treatment Process]": {

"Initial Diagnosis": ["Uterine fibroids, ovarian teratoma."],

“Treatment Course™: ["Intramural fibroid nodules visible in the uterus; left ovary enlarged, multilocular, with
intact and smooth capsule. Left fallopian tube normal, right adnexa normal. Subtotal hysterectomy and left adnexectomy
performed. Pathological examination: Tumor diameter 8.0cm, intact capsule, smooth surface; partly cystic diameter about
3.0cm, containing fat and hair, solid area gray-yellow on section, soft and brittle. Another uterine upper segment
5.0cmx5.0cmx4.0cm, intramural tumor tissue about 2.@cm in diameter, yellowish-white on section, hard and tough.
Microscopy: Rich fibrous stroma separating long, wavy, parallel cell bands composed of columnar cells; elongated nuclei
perpendicular to the long axis of the cell bands (Fig 4). Intracystic lipid seen, cyst wall with squamous epithelium and
sebaceous glands (Fig 3). Another tumor cells spindle-shaped, rod-shaped nuclei, interlaced arrangement, cells without
atypia (Fig 5). Immunohistochemistry: inhibin (-), ck (+), cy (+). Pathological diagnosis: Ovarian carcinoid (trabecular
type) with mature cystic teratoma, uterine leiomyoma."]

3
"[Treatment Items]

¥

["Surgery"]

Figure 4: Case Report "77_Ovarian Carcinoid with Mature Cystic Teratoma: A Case Report."
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Figure 5: Case Report Chinese Version with Corresponding Medical Imaging. "77_Ovarian
Carcinoid with Mature Cystic Teratoma: A Case Report." (a), (b) and (c) Medical Imaging. (d)
Chinese version.

17



I Surgery
Oncology
Internal Medicine
Traditional Chinese Medicine
General Practice
Obstetrics and Gynecology
Pediatrics
Dermatology and Venereology
Psychiatry
Medical Imaging
12, 163 Emergency Department
Dentistry
Laboratory Medicine
Psychology
Ophthalmology
Otorhinolaryngology (ENT)
Pharmacy
Rehabilitation
Nursing

Total Cases:

Figure 6: Multi-departmental Distribution

* Doctor Agent: The LLM being evaluated plays this role, asking questions and suggesting
examinations based on the patient’s responses.

* Patient Agent: A local large model (such as Google’s gemma2/9b) simulates the patient, re-
sponding based on pre-defined case information. This includes the patient’s chief complaint,
medical history, and examination results.

Prompt for Patient: You are to role-play as a Standardized Patient. Here is your case informa-
tion: {patient information}. You need to answer the doctor’s questions directly based on the case
information (do not fabricate doctor-patient dialogues). Note that unless the doctor explicitly asks
about physical examination and auxiliary examination findings, please do not proactively mention
or inquire about physical examination and auxiliary examination related content. If the doctor asks
about content that does not exist in the case, please indicate that you don’t know and avoid fabricating
information. At all times, remember that you are only playing the role of a standardized patient.

Prompt for Doctor: You are a doctor. The patient’s chief complaint is as follows: {chief complaints}.
You need to gather more information through conversation with the patient. Physical examination
includes: general examination (including height, weight, temperature, blood pressure, pulse, etc.),
head, eyes, ears, nose, and throat examination, neck examination (including thyroid, cervical lymph
nodes), chest examination (including lungs, heart), abdominal examination, spine and limb examina-
tion, skin examination, neurological examination, and genitourinary system examination. Auxiliary
examinations include: X-ray, MRI, CT, ultrasound, nuclear medicine imaging, hematological tests,
urine tests, stool tests, endoscopic examination, and pathological examination. After obtaining
certain information (such as past history and present illness history), please select the physical
examinations and auxiliary examinations to inquire about based on the patient’s condition. Ask
about only one or two items per conversation round. Please inquire about as many examination items
as possible (ask at least one item each for physical examination and auxiliary examination) until
you can determine the condition. At the end of the conversation, please say "Wishing you a speedy
recovery."

Evaluation metrics is the IoU between the predicted examination items and the ground truth set. This
patient-agent design simulates a realistic clinical history-taking process, allowing the doctor-LLM to
demonstrate its ability to ask relevant follow-up questions, interpret patient responses, and determine
appropriate examinations. The use of a local large model as the Patient Agent ensures consistency in
evaluations and improves the reproducibility of the benchmark.

Systematic Evaluation: Furthermore, we conducted a systematic evaluation with a senior physician
(10+ years clinical experience) across 10 simulated cases to validate the patient agent’s effectiveness.
The evaluation focused on three key dimensions: medical history accuracy (match rate between
simulated and original EHR data), symptom consistency (temporal coherence of symptom pro-
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Evaluation Prompt

Extract Reference Claims
Next, I will give you an imaging report. Please divide it into several statements, ensuring there are no
omissions or repetitions between the statements. Output the resulting statements in the form of a list. The output
format should be: ["Statement 1", "Statement 2", "Statement 3", ...]
Imaging report:

Entailment Evaluation
Please evaluate whether the following AI assistant-provided imaging report can fully include each of the
following statements. Also, explain your answer. For each statement, output "1" or "@", where "1" means the statement
can be fully included in the imaging report, and "©" means the statement contains information not included in the
imaging report. Output the answers as a list composed of dictionaries in text form, not JSON. The output format should

be: [{"Statement": "Original Statement 1", "Explanation": "Reason for the prediction", "Inclusion Prediction": 1 or @

(whether the statement is included in the imaging report)}, {"Statement": "Original Statement 2", "Explanation": "Reason

for the prediction”, "Inclusion Prediction": 1 or @ (whether the statement is included in the imaging report)}, ...]
Statements:

Imaging report:

Figure 7: The prompt for Evaluation in Task3 Examination.

gression), and treatment response fidelity (accuracy of responses to medications and interventions).
Each dimension was rated on a 5-point Likert scale (1=poor, 5=excellent). Results demonstrated
strong performance across all metrics, with mean scores of 4.0 (variance=1.0) for match rate, 3.9
(variance=1.49) for temporal coherence, and 3.7 (variance=0.81) for treatment response accuracy.

A.2.3 Task 3: Examination

The examination task assesses the LLM’s ability to analyze medical images and generate correspond-
ing image reports. The input consists of the medical images from each case, and the output is a
free-text image report. This task tests the LLM’s capability to interpret visual medical data and
articulate findings in a clear, professional manner.

Evaluation metrics: Given the complexity of medical reports, conventional NLP metrics such as
BLEU [37] and BERTScore [69] are inadequate for evaluating this task, as they do not capture
whether the generated report aligns with the ground truth in terms of medical claims. Instead, we
adopt the Claim Recall metric proposed in DocLens [63] to evaluate the completeness of the generated
report. First, GPT-4o0-mini is used to extract a list of claims from the original ground truth report.
Then, GPT-40-mini assesses whether the generated report entails these reference claims, and the
recall score measures the proportion of claims that are correctly reflected in the generated report. The

prompts used for this evaluation can be found in [Figure 7}

A.2.4 Task 4: Diagnosis

The diagnosis task evaluates the LLM’s ability to identify the patient’s illness based on the provided
symptoms and examination results. The input includes the patient’s chief complaint, medical history,
examination results, and the department visited. The output is a diagnosis in free-text format.

Evaluation metrics: We use a five-level grading system to evaluate the accuracy of the diagnosis,
ranging from 1 to 5. The prompt we used in LLM-based evaluation is followed the instruction
of People’s Medical Publishing House El The system accounts for the complex nature of medical
diagnoses, where multiple factors may contribute to the patient’s condition. The prompt is shown in

A.2.5 Task 5: Treatment

The treatment task involves formulating a treatment plan based on the patient’s diagnosis and
examination results. The input includes the patient’s chief complaint, medical history, examination
results, and diagnosis. The output is a set of proposed treatment items. This task tests the LLM’s
ability to synthesize the gathered information and apply medical knowledge to develop an appropriate
treatment plan, considering factors such as drug interactions, treatment protocols, and patient-specific
considerations.

SDiagnostics. 9th Ed. Beijing: People’s Medical Publishing House; 2018
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Diagnosis Evaluation Prompt

You are a physician specializing in diagnostic evaluation. Below, a diagnosis result will be provided alongside the
actual diagnosis (ground truth). Your task is to assess the accuracy of the diagnosis result by comparing it to the
ground truth. Use the following criteria to assign an accuracy score from 1 to 5. You should only output the score as a
single number without any explanation.

Scoring Criteria:

Score 1: The diagnosis completely inaccurate,
appendicitis is diagnosed as a migraine.

Score 2:

is with no elements matching the ground truth diagnosis. e.g.,
The diagnosis is mostly inaccurate, with only a few elements matching the ground truth diagnosis, and the
overall deviation is significant. e.g., asthma is diagnosed as pneumonia.

Score 3: The diagnosis is partially accurate, with some correct elements that are relevant to the ground truth diagnosis
but the overall result shows large discrepancies. e.g., Crohn's disease is diagnosed as irritable bowel syndrome (IBS).
Score 4: The diagnosis is mostly accurate, with most elements matching the ground truth diagnosis, but there are minor
errors or omissions. e.g., type 1 diabetes is diagnosed as type 2 diabetes.

Score 5: The diagnosis is completely accurate and matches the ground truth diagnosis entirely.

Actual Diagnosis (Ground Truth):
{gt}

Diagnosis Result:

{test}

Figure 8: The prompt for Evaluation in Task4 Diagnosis.

(a) Previous Medical Benchmark (b) Ours Medical Benchmark

Task1 - Triage

Specialist Group

Task4 - Diagnosis

- o -

Specialist Group

TaskS5 - Treatment

I am fine!

forward

Task5-Result

Decision for each task is

Task5 - Treatment feedback

Task1 - Triage Task2 - Inquiry
feedback feedback

= =S Task1-Result 2 < eedbac <
Task2 - Inquiry I forward "l forward

= @ = Ihavea decisio& ® %‘cisian -

Specialist Group headache Mo i
. retrieve i ) !
Task3 - Examination N - B AT
records N\ |::> o il Jl
= g = m @ Our Medical Database 1 C decision Task3 - Examination

forward 3

Doctor Group

~

decision feedback
~ -~
3> forward s

» L
Task4 - Diagnosis

I 1
| |

I I

: | made by Doctor Grou H

= B = Y| ruecyeor |
I

|

Specialist Group H

1 Examples of RAG usage

Figure 9: Comparison between our benchmark method and previous benchmarks. In Figure
(a), the benchmark methods used in previous work are shown, which are based on specific domain
problems and cannot achieve a complete end-to-end medical task workflow. In Figure (b), our
proposed benchmark is presented, where we effectively accomplish the full workflow of medical
tasks through our proposed MedCase-RAG method and the ACFM mechanism.

Evaluation metrics is the IoU between the proposed treatments and the ground truth treatment set.
Since multiple treatment options may be appropriate, IoU allows for partial credit when the LLM
suggests a subset of the recommended treatments or proposes additional reasonable treatments that
are not part of the ground truth.

A.3 Examination Items in Task 2

Physical Examination: General examination (including height, weight, temperature, blood pressure,
pulse, etc.), head, eyes, ears, nose and throat examination, neck examination (including thyroid,
cervical lymph nodes), chest examination (including lungs, heart), abdominal examination, spine and
limb examination, skin examination, neurological examination, urogenital system examination.

Auxiliary Examinations: X-ray, MRI, CT, ultrasound, nuclear medicine imaging, blood tests, urine
tests, stool tests, endoscopy, pathological examination.
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Figure 10: The specific agent design for each task in our MedChain-Agent and the ACFM of the
entire process are presented.

A4 Treatment Items in Task 5
Surgery, interventional therapy, medication, chemotherapy, antibiotic therapy, radiation therapy,

physical therapy, immunotherapy, psychological therapy, traditional Chinese medicine, gene therapy.

B MedChain-Agent

B.1 Implementation Details

The overall process and output flow of our framework are illustrated in[Figure T0} The patient first
describes their condition, after which Task 1 performs specialty referral, assigning the patient to the
appropriate primary and secondary departments. Once Task 1 is completed, the doctor group consists
of specialists from the corresponding primary department, enabling better analytical decision-making.
Task 2 involves these specialists prescribing suitable medical examinations based on the patient’s
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current situation. Task 3 focuses on analyzing the patient’s imaging data to generate a detailed and
comprehensive imaging report. Task 4 consists of the specialists conducting a comprehensive analysis
based on the results from Task 2 and the imaging report from Task 3 to provide an initial diagnosis
for the patient. Finally, Task 5 involves the specialists formulating an appropriate treatment plan
based on all the previous tasks’ results and analyses.

Additionally, in the aforementioned description, the decision-making and analytical processes for
all tasks are conducted through discussions within the Doctor Group. Specifically, three specialists
from the same department first engage in discussions and analysis, after which they summarize their
findings and results to the final medical generalist (primary care physician) for the final decision. At
each step, relevant similar cases are retrieved from our medical database to assist in decision-making.
For Task 1, we will divide the tasks of identifying primary and secondary departments into two
subtasks based on the Chain of Thought (CoT) approach: first identifying the primary department,
followed by identifying the secondary department. Similarly, for Task 2, we first prescribe specific
tests before additional examinations, optimizing the decision-making process.

Once the patient completes the entire medical process, a comprehensive treatment follow-up record
will be compiled, including treatment outcomes and reports from each stage, along with the patient’s
information. This data will then be reintroduced into our medical database. Since these data have not
been fully validated (we do not know how reasonable the decisions made for the current cases are),
we will treat this data as pseudo-data based on the principles of semi-supervised learning and assign
it a lower priority. This means that we will first retrieve data from completely validated sources, and
if retrieval fails or data is insufficient, we will resort to retrieving from the pseudo-data.

B.2 Feedback Mechanism Details

To date, no work has proposed a multi-agent framework for simulating the entire medical process.
Although existing frameworks demonstrate efficiency in specific medical tasks, their performance
is suboptimal when linking various medical stages together. In sequential task scenarios, simply
concatenating individual tasks is not feasible. Therefore, our full-process task can be regarded as
a multi-sequence task, which necessitates a deeper exploration of the issue of error propagation.
When a problem arises in the first task, subsequent tasks will analyze and make decisions based on
erroneous results, potentially leading to severe impacts on the entire process.

To address this issue, we have introduced a feedback mechanism within the full-process framework,
tightly connecting the current task with all subsequent tasks. After the current task is completed, the
output results are evaluated by the physicians of the subsequent tasks (Feedback Judgement Group).
Only when the results are confirmed to be accurate will the process advance to the next task; if issues
are identified, the reasons for the errors and improvement suggestions will be output and fed back to
the current task for re-discussion and decision-making. This process will continue iteratively until
consensus is reached on the results or the maximum number of discussion rounds is achieved.

By implementing a feedback mechanism between each task, we can effectively manage the propaga-
tion of errors while significantly enhancing collaboration and communication among agent groups.
This mechanism encourages agents to share information in real-time, improving mutual understanding
and allowing for rapid strategic adjustments when issues are identified, thereby enhancing the overall
flexibility and adaptability of the system. Each agent can better respond to changes in a dynamic
environment, facilitating more efficient medical services. This feedback-driven collaborative model
lays the foundation for the efficient operation of multi-agent systems, aiding in the provision of
precise and reliable medical decision support in complex clinical environments.

B.3 RAG Details

We performed data restructuring on the original dataset, where each case is mapped into feature vectors
from 12 dimensions. Among these, "Symptom Description" is identified as the most representative
feature of the current patient and is processed through a Text Embedding model for quantification,
which is stored in the database for subsequent dense retrieval tasks.

Previous Medical-RAG methods relied on medical question-answering (QA) databases and predomi-
nantly used chunked indexing for retrieval. Our approach differs in several ways. Firstly, the content
of our foundational medical database is distinct; while most methods have built their databases
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using medical QA data, ours utilizes a tree structure. We initially categorize patient information
according to primary medical departments (in the experimental section, we categorized into 19
primary departments) and then extract and map patient information into a two-dimensional feature
representation. This storage design allows for better retention of the patient’s crucial clinical infor-
mation to assist in decision-making. Secondly, our retrieval method also diverges from theirs. In
our retrieval process, we simulate the everyday practice of physicians. When faced with challenging
cases that require decision-making, doctors often refer to past cases as references to enhance current
decisions and judgments. We treat these two-dimensional features as the minimal unit of a case, using
“Symptom description” as the basis for retrieval. When a new patient arrives, we extract and refine
their “Symptom description” feature (approximately 70 characters). We employ direct quantitative
matching without tokenizing this feature, using a Text Embedding model for quantification. The
resulting feature vector is then compared to each case in our database corresponding to the relevant
department through cosine similarity calculations, selecting the top three cases with the highest
symptom similarity as the current retrieval results. These results, combined with the current case
features, are forwarded to subsequent agents for comprehensive decision-making and judgment,
enhancing the agents’ output. Since our retrieval method does not utilize document chunking but
rather employs direct matching, it retains more matching information, leading to improved matching
accuracy.

B.4 Task Prompts

Figure 11|~ [page 30]showcase prompts for each task and stage within our MedChain-Agent frame-
work.

Table 6: Comparison of Benchmarks for LLM-based Agent. The MedChaincomposed of 12,
163 case with five sequential stages of the clinical workflow. It provide interaction environment for
LLM-based agent evaluation.

Benchmark #Num Modality Personal Sequential Interaction
Information Evaluation
MedQA [70] 1,273 Text X X
PubMedQA [20] 500 Text X X X
MedMCQA [36] 193,155 Text X X
MMedBench [39] 53,566 Text X X X
MedBench [29] 300,901 Text X X
Asclepius [54] 3,232 Text, X X X
Imaging
GMAI-MMBench [5] 26,000 Text, X X X
Imaging
MedChain 12,163 Text,
Imaging

C Supplementary for Experiment

Tasks 1 and 2 are subdivided based on the Chain of Thought (CoT) reasoning approach for decision-
making. Consequently, Task 1 is split into "specialty referral (Level 1)" and "specialty referral (Level
2)" to evaluate performance at both primary and secondary department levels. Task 2 is divided into
"Physical" and "Ancillary," representing performance in physical examinations and ancillary tests.
or both ablation and comparative experiments, we split our dataset into training and test sets in a
7:3 ratio. We extracted 12-dimensional features from each training set case and stored them in our
Medical Dataset for subsequent retrieval tasks.

D Related Work Discussion

We compare MedChain with most of related work in [Table 6]and [Figure 9] Especially, we analyze
MedChain with AI Hospital and CoD as following:

Al Hospital [11]]: While both AI Hospital and our work aim to evaluate LLMs in clinical scenarios
through multi-agent interactions, there are several key distinctions. Firstly, MedChain significantly
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Taskl Triage Prompt

Missionl: Classification of Primary Medical Departments

sys_prompt: You are a professional triage doctor with extensive experience in triage. Based on the patient's
condition, you need to accurately assign them to the appropriate medical department.

user_input: You need to assign the patient to the appropriate department for consultation based on the "patient
condition" described below. You must select only one department from the 19 "available departments" listed below.Refer
to the "past cases" below to assist in making your decision.Patient condition:"[condition]"Past
cases:"$[casel],[case2],[case3]$"Available departments: ['Nursing Department', 'Pharmacy Department', 'Dentistry’,
'Pediatrics', 'Medical Imaging', 'Ophthalmology', 'Laboratory Medicine', 'Surgery', ‘'Dermatology and Venereology',
'Psychiatry', 'General Medicine', 'Otolaryngology', 'Internal Medicine', 'Emergency Medicine', 'Oncology', 'Traditional
Chinese Medicine', 'Rehabilitation', 'Obstetrics and Gynecology', 'Psychology']Output example (output only your
selection, no extra text):"Surgery®

Mission2: Missionl-Feedback

sys_prompt: You are a triage result evaluator with extensive experience in triage. Please review the triage
doctor's "triage result" to determine whether the primary department assignment is correct.

user_input: Please review the triage doctor's "triage result" to determine whether the primary department is
correct. Refer to the "past cases" department assignment to assist in decision-making.Output requirements: (You must
follow these instructions carefully)l . If you think it is correct, output "Correct," if it is incorrect, output
"Incorrect,"” and explain the reason!!!2 . You must answer first, then give a reason!Triage result:"[result]"Past
cases:"$[casel][case2][case3]$"Output example:For correct result (no need to explain):"Correct"For incorrect result
(with reason):"IncorrectReason: {your opinion on the primary department assignment}"

Feedback_result_example: Here is the triage result for the “primary department" based on the patient's
condition:"[result]". Here is the feedback from other doctors regarding the current “primary department"
triage:"[feedback]"

Mission3: Feedback-Answer

sys_prompt: You are a professional triage doctor with extensive experience in triage. You need to assign the
patient to the appropriate department based on their condition with precision.

user_input: Please reasonably consider the opinions of the clinic doctors and assign the patient to the
appropriate department for treatment. You need to select only one department from the following 19 "available
departments."The original triage result and other doctors' suggestions:"[feedback]"Past cases:"$[past_case]$"Available
departments: ['Nursing Department', 'Pharmacy Department', ‘Dental Department', 'Pediatrics', ‘'Medical Imaging
Department', ‘Ophthalmology', 'Laboratory Department', 'Surgery', ‘'Dermatology', 'Psychiatry', 'General Medicine',
'Otorhinolaryngology', 'Internal Medicine', ‘'Emergency Department', ‘Oncology', 'Traditional Chinese Medicine',
‘Rehabilitation Department', ‘'Obstetrics and Gynecology', 'Psychology']Output example: (Directly output your choice,
without extra content)"Surgery"

Mission4: Secondary Department Classification

sys_prompt: You are a professional triage doctor with extensive experience in triage, and you need to accurately
allocate patients to the appropriate department based on their conditions.

user_input: You need to allocate the patient to the appropriate department for treatment based on the described
"patient condition." You can choose from the following "available departments," and you may select multiple suitable
departments. Refer to the "previous cases" for guidance in your decision-making.Patient condition: "[condition]"Previous
cases: "$ [casel],[case2],[case3] $"Available departments: [list]Output example: (Directly output your options without
any extra content)For a single department:“"Surgery“For multiple departments: (separated by commas)"Joint Orthopedics,
Orthopedics”

Mission5: Mission4-Feedback

sys_prompt: You are a triage result evaluator with extensive triage experience. Please check whether the
"secondary department" in the triage result provided by the triage doctor is correct.

user_input: Please check whether the "secondary department" in the triage result provided by the triage doctor is
correct. Refer to the "past case" department allocation to assist in your decision-making.Output requirements: (You must
think according to the following requirements)If you believe there are no errors, output "Correct." If there is an error
output "Incorrect" and explain the reason!Always respond first, then provide the reason!Triage result:"[result]"Past
cases:"$[casel],[case2],[case3]$"Output example:If you believe it is correct (no need to provide a reason):"Correct"If
you believe it is incorrect (explain the reason):"IncorrectReason: {Your opinion on the secondary department triage
result}”

Feedback_result_example: This is the triage result for the "secondary department” based on the patient's
condition:"[result]"This is the triage opinion from other doctors regarding the current "secondary
department":"[feedback]"

Mission6: Feedback-Answer

sys_prompt: You are a professional triage doctor with extensive experience in triage, and you need to accurately
allocate patients to the appropriate department based on their conditions.

user_input: Please reasonably consider the opinions of the clinic doctors and assign the patient to the
appropriate department for treatment. You need to choose the suitable departments from the list below and can select
multiple appropriate departments.Directly output your selection without additional content!!!Original triage result and
other doctors” suggestions:"[feedback]"Available departments: [1list]Output example:Single department
output:"Surgery"Multiple departments output: (separated by commas)"Joint Orthopedics, Orthopedics"

Figure 11: The prompt for Task 1 in the MedChain-Agent .

24




Taskl Triage Prompt

Missionl: Classification of Primary Medical Departments
sys_prompt: fRR—ANMEUMNMLEE, FEFELLER, REERBEFADGR, #TEBORES S,
user_input: REERBETEHERNBABRL, BRASHGENRZERTHES, REEMUTION THENRE" P REFINNZGHT
HE. SETEN SR IR ESERIER, WEMHEREK. RAER:“[condition]” F1HHKA: "$[casel]. [case2]. [case3]"$. T EFH
A= [PERY, CHRERS, CARES, LR, CEEEGRS, CIREY, CRER, MY, CRBRMSR, ERRY, 2R, CESRR
AL OWERY, CRERY, CHERY, CRERY, CRERS, AR, UER LLARRE (ERRHEARNER, FEHHSRONE) .
Mission2: Missionl-Feedback
sys_prompt: fRE—RMSERAFE, WEEFENDLER, BRESVMVEEN DSER T —ANEREER.
user_input: FRBESVBEEN DBVER P—RRERETERH. SETEN TEHRHRENERER, HHMHRR. HEHEXK: (R
—EEERTEMNTRETEE) 1 AARFHRVEGEH ER", FHERUSH"HER" FARRRRA! | | 2. —eREEE AEHEREREAE!
DIBEER: "[result]" LIERBI: "$ [casel] [case2] [case3] "$. HHIRH: INAERMNBMETE: CAAERULHFHLERE)"EH". A
AERMEHTE: CAAERBERARE) "HRER: {(M—FN=MSEROELY
Feedback_result_example: XEREFBABRMEM"—RBIE"WMSLER: "[result]”. XRHEMEEN Y " —RRE"N/EER:
"[feedback]”
Mission3: Feedback-Answer
sys_prompt: RE—ANELVHNMLEE AEFEMCER, REZREBANERL, #TEHOREMS.
user_input: HRABSEFVEEENER, BRASEGENREHRTRYES, REBEMNTION TEFONE" R EFLIMREHTHE.
VEREMNBAR—EEH, BRAENSF. SETEN SERAORESRBERL, WEHBERE. EROMLERMAGEENRI
“[feedback]”. iIIfEmfHl: “$[past_case]”$. TEBEMABIE: [PFER, HRRY, ‘QRRAY, IR, ‘BEEZER, BRE, RER,
GNP, CRBRMRRY, OBMEL, ‘2RP, HERERRY, wRPY, RgRP, MERP, hERP, RER, @R, G0ERP]. #Hid
T (EERBRIOED, FEAHSROAR) "SI
Mission4: Secondary Department Classification
sys_prompt: fRR—ANMEUMNLSEE, BEFEDLER, REEREFANERL, #TERORED 2.
user_input: fREERFETEMRO BAER, BRADHGENRZHTHRE, REENTE THENRE PRFESENRNEHITIER,
TMEFEZNAENRE, SETEN TEFRG ONZLRER, HEMEREK. BAER: "[condition]". FEMHH: "$[casel]. [case2],
[case3]"$, TEFEMBE: [list], HHTH (EEHRARNER, FEHHSRONR), BEARMRE M. GHIZIRE (AES
DIRF) "KTERLBR
Mission5: Mission4-Feedback
sys_prompt: RE—RDISERAIE HAEEFENNLER, BRESMCEEN PBER T _ENEZREBIER.
user_input: BFRRESBELN DBER D _FRNEEEEH. SETEN TEROHREDEIER, BHMHRE. HHEX: (R
—EERTENERATEE) © 1 ANRFERVUGHER, FHRUGEER”, FERBARA! | | 2, —2BEEE REHERERA!
DLER: “[result]”. IEMRB: “$[casel]. [case2]. [case3]”$. Htfl: IAAERMBETRE: CGAHERULHHLERER)EH”. A
AEROE LT CAABRRRARE): “HR, RE: {(MZHREPBEROBELY”
Feedback_result_example: XRETHABRAMELN " ZHERE"MMLER: "[result]”. XRZHAMEENLF"ZEBE"NWHLRE
O :"[feedback]”
Mission6: Feedback-Answer
sys_prompt: fRR—REFUMNMSEE, EVLHEEFENER, REEREIENOER, ARLEBEIRESENRE.
user_input: FREESEFLEEENRAL, BRASEGEMNNEHTHY, REEATH TEFAORE FEFSENREHTIE, T
MEFZ M EEMNHE. EERNIRNEDR, TEHRSRANET! | | BERADVERMEMBEENRI: "[feedback]". THEFEMAIE: [list]
WG BEHARMRE IR BEASIRE (BESHRTT): "XTEH, BN,

Figure 12: The prompt for Task 1 in the MedChain-Agent in Chinese.

expands the scale and diversity of medical cases, comprising 12,163 cases across 19 specialties and
156 subspecialties, including 7,338 medical images. This represents a substantial advancement over
Al Hospital’s dataset of 506 cases with limited specialty coverage, enabling more comprehensive
evaluation of LLMs’ medical capabilities across diverse clinical scenarios. Secondly, MedChain
introduces a more sophisticated multi-agent collaboration mechanism. While Al Hospital employs
a basic agent interaction model, our framework incorporates a feedback-driven multi-agent system
enhanced by the MedCase-RAG module. This module enables dynamic knowledge base expansion
and supports case-based reasoning through structured feature representation.

CoD [4] introduces an interactive approach to enhance the interpretability of medical diagnosis. While
both CoD and our work incorporate interactive components, they differ substantially in both design
objectives and implementation mechanisms. CoD primarily focuses on improving the interpretability
of the diagnostic phase through confidence-driven interactions that demonstrate the reasoning process.
In contrast, MedChain takes a more comprehensive approach by simulating the complete clinical
workflow through a multi-agent collaborative framework. Our framework encompasses five sequential
stages from triage to treatment, with each stage’s decisions being evaluated and guided by subsequent
stages through a novel cross-stage feedback mechanism. This design enables MedChain to capture
the interdependent nature of clinical decision-making, where decisions at each stage influence and
are influenced by other stages in the workflow.

25



Task2 Inquiry Prompt

Missionl: Physical examination

sys_prompt: You are a professional [first_room] physician with extensive clinical experience, and you need to
prescribe appropriate medical examinations for the patient.

user_input: Task Description:Based on the current case situation and with appropriate reference to past cases,
prescribe suitable “[task_obj]” for the current patient. If no physical examination is needed, you can output
“[task_obj]: None.” Please adhere strictly to the output format.Only output the examinations that need to be performed;
no need to provide examination results!!!Past Cases:"$[casel][case2][case3]$"Current Case:"Patient's complaint: [case
now]"Output Format:"[task_obj]: {...... i

Mission2: Missionl-Feedback

sys_prompt: You are a medical physical examination result evaluator with extensive experience in medical
examinations. Please review the physical examination items in the physician's "physical examination" to determine
whether they are correct.

user_input: Please review the physical examination items in the physician's "physical examination" to determine
whether they are correct. Refer to the "past cases" below to assist in your decision-making.Output requirements: (You
must follow the requirements below)Output "Correct" if there are no errors, or "Incorrect" if there are errors, and
provide reasons!!!Always answer first, then explain the reasons!Physical Examination: " [result] "Past Cases: "$
[past_case] $"Output Example: If correct, the output example is: (No reason needed if correct) " Correct " If incorrect,
the output example is: (Must explain the reasons for being incorrect!!!) " Incorrect Reason: {Opinion on the items in
the "physical examination" result} "

Feedback_result_example: Here are the "physical examination" items ordered by the medical examination
physician:"[result]"Here are the opinions of other doctors regarding the ordered “physical examination"
items:"[feedback]"

Mission3: Feedback-Answer

sys_prompt: You are a specialized [first_room] physician with extensive clinical experience in patient
consultations, and you need to prescribe appropriate medical examinations for the patient.

user_input: Please reasonably consider the opinions and suggestions of other doctors regarding the "physical
examination" items. Based on the patient's condition and the opinions of the consulting physician, reissue the
appropriate examination items for the patient's "physical examination" according to the original format. The opinions of
other doctors may not be correct, so please evaluate them critically. Only output the modified "physical examination"
items without providing reasons or additional explanations.Reference the "past cases" for assistance in decision-
making.Original physical examination items and other doctors' suggestions: " [feedback] "Past cases: "$ [past_case]
$"Output format: " Physical Examination: {...... Pt

Mission4: Auxiliary Examination

sys_prompt: You are a professional [first_room] doctor with extensive clinical interview experience, and you need
to prescribe appropriate medical examinations for the patient.

user_input: Task Description:You need to prescribe appropriate “[task_obj]” for the current patient based on the
current case situation, with suitable reference to past cases. If no physical examination is required, you can output
“[task_obj]: None.” Please adhere strictly to the output format.Only output the required examinations, without providing
the examination results.Past Cases: "$[casel][case2][case3] $"Current Case: " Patient's Chief Complaint: [case now]
"Output Format: " [task_obj]l: {...... P

Mission5: Mission4-Feedback

sys_prompt: You are a medical auxiliary examination result evaluator with extensive experience in medical testing.
Please review the auxiliary examination items listed by the medical examination doctor to determine their accuracy.

user_input: Please review the auxiliary examination items provided by the medical examination doctor to determine
their accuracy. Use the following "past cases" distribution of departments to assist in your decision-making.Output
requirements: (You must follow the requirements below for your reasoning)If you believe there are no errors, output
"Correct." If there are errors, output "Incorrect" and explain the reason!!!Always respond first, then provide the
reason!Auxiliary examination: " [result] "Past cases: "$ [past_case] $"Output examples: If you believe it's correct (no
reason needed): " Correct " If you believe it's incorrect (you must explain the reason!!!): " Incorrect Reason: {Your
opinion on the "auxiliary examination" items} "

Feedback_result_example: Here are the "auxiliary examination" items prescribed by the medical examination
doctor:"[result]"Here are the opinions of other doctors regarding the prescribed "auxiliary examination"
items:"[feedback]"

Mission6: Feedback-Answer

sys_prompt: You are a specialized [first_room] physician with extensive clinical examination experience, and you
need to prescribe appropriate medical tests for the patient.

user_input: Please reasonably consider the opinions and suggestions of other doctors regarding the "auxiliary
examination" items. Based on the patient's condition and the opinions of the consulting physician, please rewrite the
appropriate examination items for the patient's "auxiliary examination" according to the original format. The opinions
of other doctors may not be correct, so please evaluate them judiciously. Only output the modified "auxiliary
examination" items without providing reasons or additional explanations. Refer to the following "past cases" to assist
in decision-making.Original auxiliary examination items and other doctors' suggestions: " [feedback] "Past cases: "$
[past_case] $"Output format: " Auxiliary examination: {...... P

Figure 13: The prompt for Task 2 in the MedChain-Agent .
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Task2 Inquiry Prompt

Missionl: Physical examination
sys_prompt: {RE—BZWM[first_room]EE, HEEFENRKDZER, EREABEFEGENEFRE
user_input: fEFHHE: 1. REBERBLFFFNER, ELSEIETHRE, HUTEEFRAEN"[task_obj]", HEXFHARBERLE
BT A4 " [task_obj]: None", HHR™FLBHEER#THE. 2. APETEMMNRENT, ETRALRELR! | | SR
"$[casel][case2][case3]"$H M "WAEIF: [case now]"HHIER: "[task_obj]l: {...... 3"
Mission2: Missionl-Feedback
sys_prompt: RR—BEFEERELERADE AHEEFENEFRETELR, BRREEXREERENFEEE PHXLEAREENRR
BIEH.
user input BERREEFREEREN " FRRE " RFHXEAREENEREER. S5 TEN" TR "NRESRER, HEMERE.
WHER (R—EERTEMNERHTEE) 1 IAPFH#RNGEER" FHERUGEER", FRRBRA! | | 2, —TEEEE, KE
BEERA! FEKE: "[result]"IERFH: "$[past_case]"$tthnfl: INHIEBNBERE: CAAERULTHEERE) " "EH" AN ERNE
HRBl GAASBRERARE, —EERBARA! | | )"HEREE (W HFERE MEERNELY
Feedback_result_example: XREXEEEEFRAM"EBRE "ME: "[result]"XREMEENFRAN"FKBRE " MBEMNE
I:"[feedback]”
Mission3: Feedback-Answer
sys_prompt: fRE—HEWH[first_room]EL, HHBEFENRKRELER, EREABEFRGENEFRLE.
user_input: FREESEHMEENX T FERE " MENEEZNEYN, ETRABINLSEEENBIZREROERENTBAN"E
’F%#A§ FREBMREME., HBEENBAAR—EER, BREENT. RELEXEN"AREE " TMENT, ERHERERMEMIEA. 55T
SRR HRESRER, HEMERRK. FRNEERET B MHEMEENREI "[feedback]"iIHRHI: "$[past_case]"$HHiE=R: "

Mission4: Auxiliary Examination
sys_prompt: fRE—REWH[first_room]EE, AHEFENRRELER, EREHBEFRGENEFRSE.
user_input: EFUH: 1. REBRBUTRBINER, BELASHFLIRE, HLTBEFREEMN" [task_ob]]", BLXBFBGEIERSE
MTT A% " [task_obj]: None", FR™EZBHEERH#THE. 2. AANUFTERNLENT, THFRAHURELER! | | IEHR/M:
"$[casel][case2][case3]"$ L FIRM: "WMAEIF: [case now]"HHEZ: "[task_obj]l: {...... ¥
Mission5: Mission4-Feedback
sys_prompt: {RR—REFHIREEARANE, MEEFENEXRELE, BRUEEFREELN BIRE PHXLEHHRENER
BIEH.
user_input: R P*%%Pﬁl’iié’]ﬁﬁ,ﬂéﬁ PRHXLEHBEEMERBIER. SETEN TR NREDEER, HEIMRERRE.
BEER (R—EERTEAMNERHETEE) 1. INPFHBERUGSEER", FHERUAH ER", FERARA! | | 2. —22EE%E, RF
BOERR! #EieE: "[result]"IHRH: "$[past_case]"$§ﬁ$ﬁ<1§ﬂ: INAIEHAREH R GAAERULHERHRER) " ER"IAAEROE
HRBl GAASBRERARE, —2ZRARA! | | )"HEREE {(WHBEE HEERAELY”
Feedback_result_example: XRE¥KREELFEMN"HWHKE"ME: "[result]”. XREHMEENAEN "HIKLE " TENE
Dy :"[feedback]™
Mission6: Feedback-Answer
sys_prompt: {RE—&EW[First_roon]EE, BEEETMREKEILEYR, CREHBEFRASENES LS,
user_input: FREGESEFHMEENX T HPRE " MEMNFEZNEYN, ETRABINCEERENBIZREROEXENTBAN"H
BRE"FREEMNKRENR. HEENBERA—EERH, BREENFF, JIBEEREN"BIRE " MERNT, EHHEREMEMDIEA, %%T
B EER R EDRER, HHMERK. EROEHRETNEMAMEENRIL "[feedback]"FERKH: "$[past_case]"$HyHiE:

Figure 14: The prompt for Task 2 in the MedChain-Agent in Chinese.
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Task3 Examination Prompt

Missionl: Description of imaging by a professional radiologist
sys_prompt: You are a professional medical imaging physician, and you need to provide a feature description based
on the input medical images.
user_input: The following are the "basic patient information" and the patient's [img_class] imaging. Please

provide a concise and comprehensive description of the imaging.

Basic Patient Information:

[symptom]

Output Example: (The descriptions in both the imaging and conclusion sections should be as detailed and comprehensive as
possible.)

Chest CT: (Description should be as detailed and comprehensive as possible)

1. Multiple abnormal density shadows in both lungs, mostly located subpleurally, with a large lesion in the right upper
lobe accompanied by multiple cavitary formations, raising the possibility of infection;

2. Small amount of pericardial effusion and a small amount of pleural effusion on the right side;

3. Slight thickening of both pleurae.

**Imaging Report Conclusion:** (Description should be as detailed and comprehensive as possible)

1. No clear abnormal density shadows were seen in both lungs, bronchial structures appear normal, and no significant
dilation was observed.

2. No obvious enlarged lymph nodes were seen in the mediastinum or at both lung hilum.

3. An approximately 8.3 cm soft tissue density mass was observed in the anterior mediastinum.

4. Other structures within the mediastinum showed no significant displacement, and the heart size and shape were normal.

Recommendations:

Mission2: Image report generation
sys_prompt: You are a professional {first_room} radiologist with extensive clinical experience, capable of
generating medical imaging reports effectively.
user_input: Below is the imaging report generated by the previous radiologist based on the ‘patient condition

and the patient's imaging. Please re-evaluate the 'imaging report' below to check for any omissions, incompleteness, or

errors, and if any are found, provide the output as per the example.Patient condition: [now_case] 'Imaging report:

[img_report] 'Output instructions:If there are no suggestions and you consider it correct, output: None 'If there are
supplementary suggestions, output: ' It is recommended to supplement, improve, or modify the following parts of the
"imaging report"... ¢
Mission3: Mission2-Feedback

sys_prompt: You are a specialized {first_room} radiologist with extensive clinical experience in imaging. You
need to evaluate whether the previously analyzed report by the expert physician is reasonable based on the patient's
imaging findings.

user_input: Task Instructions:Below is the imaging report provided by the radiologist.Based on the report and the
patient's imaging, do you think there are issues with this imaging report?If you think the result is correct, output
"Correct"; if you think it is incorrect, output "Incorrect" and explain the reason!You must answer first and then
provide your reasoning.You only need to output your reason or opinion; do not output the original report result or

Mission4: Feedback-Answer
sys_prompt: You are a specialized {first_room} radiologist with extensive clinical experience in imaging. You
need to evaluate whether the previously analyzed report by the expert physician is reasonable based on the patient's
imaging findings.
user_input: Task Instructions:Please reasonably consider the clinic doctor's opinions and suggestions regarding
the imaging results for the above patient. Based on the patient's imaging and the opinions of other expert doctors,
modify the "current imaging report" according to the original format.Patient Situation:"[now_case]"Current Imaging

Report:"[img_report]"Expert Doctor's Opinion:"[feedback]"Output Example:"Imaging Report: {...... "

Figure 15: The prompt for Task 3 in the MedChain-Agent .
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Task3 Examination Prompt

Missionl: Description of imaging by a professional radiologist
sys_prompt: fRRE—ZEVHEFPKREE, REBRBEHANEZFESHATHERE.
user_input: TEZ#HRME"BANERER " MBEAMN [ing_class]F &, FHRETHER. EHERER. BANERER:
"[symptom]"HIHIRG]:  (RARERFAR DO MOMIRREEM! ) "HIHCT: (ERRTEEMD. £H)1. BASEASETEY, ABLTRET,
AR EMRISERRA S KRN, EREATEKX 2. LEOBRR, ANKREROERE;3. BUREBREESGRESER: (ERRTEEA
2m)1. WARDAHREREY, X[EEE, RAABY K. 2. JARARFBIHIRDAEHAOKRELET . 3. FARAL—EFL8. 3cmiyik
ARBEMER, 4. RARANEEMRLAEHA, O RNESES. B 1. ... 20 e ”
Mission2: Image report generation
sys_prompt: fRE—ZEZWM{first_room}ZKRFEE, BHEFENRKREYR, RBRFBEREFZRIRE.
user_input: THERZIMNFEFEEET "BABL" MBANBRERNZRIRE . BRET " BABL MBANEEEIIRE-TTE
N RRIRE"REFER. FTTEREBRNTY, BFURBHLREHTHE. MMHITRANT, TEZTEEE! | BAER "[now_case]”
PHIRE: "[img_report]"HIHULH: 1. HLRI, INHERUWHE: "L 2. EHENTRWMEE: AL FRRE TRENE. TE. BAN

Mission3: Mission2-Feedback
sys_prompt: fRE—ZLWH{first_room}FREL, MAEFENTRIBRER, CREETEENERER, HNMZATREEDNEH
RERBRE.
user_input: EFURH: 1. TARPEREEFAYWREER. 2. BT TENRENFANER, RIAAXNMERIREERFEAD? 3,
RINAEXANERIEFUR L -"EH", IVATERUH L -"HR", FERARA! | | 4. R—EBEEE REBEERE. 5. RIAFTEHBIREG
BREFMRENT, FEHEFEROMEERSIEFR. PREENRESER: "[result]"HIHRA: [EHR/ERIRE: ......
Mission4: Feedback-Answer
sys_prompt: fRE—HLZUMHMFREE, AXRGTAEFENERER. CRERESENTREREERTETREMZ D THIRE
RHEEE.
user_input: {ESUH: BRAESELEREXRT ERARAPRERNEELNZY, EFRARGERMAMEREENTRZRBERN
BB LRI BIRE". MARER: "[now_case]" HFIHBRIRE: "[img_report]"TRELMREIN: "[feedback]"HH A "HHIRE:
{oeennn "

Figure 16: The prompt for Task 3 in the MedChain-Agent in Chinese.
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Task4 Diagnosis Prompt

Missionl: Medical Diagnosis
sys_prompt: You are a professional {first_room} physician with extensive clinical diagnostic experience. You need
to output the diagnosis based on the patient's condition.
user_input: You need to provide an appropriate "diagnosis" for the current patient based on the described
"patient condition" and consider past cases for reference. Only reply with one or more diagnosis names, without any
additional explanations, and strictly follow the output format.Patient condition:"[case now]"Past
cases:"$[casel][case2][case3]$"Output example: (directly output your options without additional content)For a single
diagnosis:"'Ankylosing Spondylitis'"For multiple diagnoses: (separated by commas)"'Rheumatoid Arthritis', 'Fracture'"
Mission2: Missionl-Feedback
sys_prompt: You are a professional {first_room} physician with extensive clinical diagnostic experience, and you
need to analyze whether the diagnosis made by the clinic doctor is reasonable based on the patient's condition.
user_input: Please check whether the diagnosis in the "current patient condition and diagnosis results" is
correct. Refer to the "past cases" below to assist in making your decision.Output requirements: (You must follow the
requirements below in your reasoning)If you believe there are no errors, output "Correct." If there are errors, output
"Incorrect,” and explain the reason!!!You must answer first, and then provide your reasoning!Current patient condition
and diagnosis results: "[result]"Past cases: " [casel][case2][case3] "Output example: If you believe it is correct,
output example: (No reason is needed if you think it is correct) " Correct " If you believe it is incorrect, output
example: (If you think it is incorrect, provide the reason; you must explain the reason!!!) " Incorrect Reason: {Your
opinion on the "diagnosis result"} "
Feedback_result_example: Here 1is the diagnosis result made by the doctor based on the current patient
condition:"[result]"Here are the opinions of other doctors regarding the diagnosis result:"[feedback]"
Mission3: Feedback-Answer
sys_prompt: You are a specialized {first_room} physician with extensive clinical diagnostic experience, and you
need to provide a diagnosis based on the patient's condition.
user_input: Please reasonably consider other doctors' opinions and suggestions regarding the current case's
"diagnosis." Based on the patient's condition and the opinions of the clinic doctor, revise the patient's "diagnosis"
according to the original format. Other doctors' opinions may not be correct, so please assess them critically. Only
output the modified "diagnosis" without any reasons or additional explanations. You can refer to the "past cases"

diagnosis situation to assist in decision-making.Original diagnosis results and other doctors' suggestions: " [feedback]
"Past cases: "$ [past_case] $"Output example: (directly output your options without additional content) For a single
diagnosis: " ‘'Spondyloarthritis’ " For multiple diagnoses: (separated by commas) " 'Rheumatoid arthritis', 'Fracture' "

Task5 Treatment Prompt

Missionl: Medical treatment
sys_prompt: You are a specialized {first_room} doctor with extensive clinical treatment experience, and you need
to provide a treatment plan based on the patient's condition.
user_input: You need to prescribe appropriate treatment options for the current patient based on the described
"patient condition." You should choose suitable options from the "available treatment options" list below, and you can
select multiple options.Refer to the "past cases" treatment options for assistance in making your decision.Patient
condition: " [case now] "Past cases: "$ [casel][case2][case3] "$Available treatment options: ["Surgery", "Interventional
Therapy", "Medication Therapy", "Chemotherapy", "Antibiotic Therapy", "Radiation Therapy", "Physical Therapy",
"Immunotherapy"”, "Psychotherapy", "Traditional Chinese Medicine", "Gene Therapy"]Output example: (directly output your
options without additional content)For a single treatment option: " Surgery For multiple treatment options: (separate
with commas) " Medication Therapy, Antibiotic Therapy, Physical Therapy "
Mission2: Missionl-Feedback
sys_prompt: You are a professional {first_room} doctor with extensive clinical treatment experience. You need to
analyze whether the treatment results provided by the clinic doctor are reasonable based on the patient's condition.
user_input: Please check whether the "treatment items" prescribed by the doctor are correct. Refer to the
department allocation situation of the "past cases" below to assist in making your decision.Output requirements: (You
must think according to the requirements below)If you believe there are no errors, output "Correct." If there are errors
output "Incorrect," and provide a reason!You must answer first, then provide the reason!Treatment items prescribed by
the doctor based on the patient's condition: " [result] "Past medical records: " [casel][case2][case3] "Output example:
If you believe it is correct, the output example is as follows: (If you believe it is correct, no reason is needed) "
Correct " If you believe it is incorrect, the output example is as follows: (If you believe it is incorrect, you must
explain the reason!!!) " Incorrect Reason: {Opinion on the treatment item results} "
Feedback_result_example: The following are the "diagnosis results" you provided: “[Result]."” Below are the
opinions from other doctors regarding your "diagnosis results": “[Feedback]."
Mission3: Feedback-Answer
sys_prompt: You are a specialized {first_room} doctor with extensive clinical treatment experience, and you need
to provide a treatment plan based on the patient's condition.
user_input: Please reasonably consider the opinions and suggestions of other doctors regarding the "treatment
options" for the current case, and based on the patient's condition and the doctor's opinions, re-prescribe appropriate
"treatment options" for the patient according to the original format. You need to choose appropriate options from the
following "available treatment options," and you can select multiple suitable options. Only output the modified
"treatment options," without providing reasons or additional explanations. You may refer to the "past cases" treatment
options to assist in your decision-making.Original treatment options and other doctors' suggestions: " [feedback] "Past
cases: "$ [past_case] $"Available treatment options: ["Surgery", "Interventional Therapy", "Medication", "Chemotherapy",
"Antibiotic Therapy", "Radiation Therapy", "Physical Therapy", "Immunotherapy", "Psychotherapy", "Traditional Chinese
Medicine", "Gene Therapy"]Output example: (directly output your options, do not output extra content) For a single
treatment option: Surgery For multiple options: (separated by commas) " Medication, Antibiotic Therapy, Physical
Therapy "

Figure 17: The prompt for Task 4 and TaskS5 in the MedChain-Agent .

30




Task4 Diagnosis Prompt

Missionl: Medical Diagnosis
sys_prompt: fRE—HLTUHI{first_room}EE, BEFENRKISHER, REEREFBANERL HBHISHER.
user_input: REBRBETEMBN BABRL", ELSELERM, HLUHMBERTEEN"LE" . REAE— I RS MSUERNER,
FEESHMEMBRE, ErERBHEENHTHY . SETEN SR NSHER HEMEORE. KA "[case now]"FiERHHI:
"$[casel][case2][case3]"$¥ i (EEHHLRNUER, FEALTROAD) AL ABMSHE: " BEAMEEL "GHAZMLH (AES
DRI RIBHRTA, B
Mission2: Missionl-Feedback
sys_prompt: fRR—REWM{first_room}EE, WHEEFEHRKISHER, ERENBENEAD ML EEENBHEREEGE.
user_input: FHHRRETE"YFBABAMSHER " FNSHERREER. S2EFTEN"TERE"ORESRER, HEMERE. &
HER: (R—EBRTEAMNERH#TEE) 1. NHRAEHRUGEER", FHERUAL ER" FARRERER! | | 2, —2BXEE, AEH
EERE! HRHAERIISEER: "[result]"idERH: “[casel][case2][case3]"Hmfl: INAEFRMNE LG OAAERUEHR LR
) "R IAKHEIROE SR CAAERERBRE, —EERARAE! | | )"ERER: (" HEEREMEERNEL)Y”
Feedback_result_example: XEEARETHIRANERMNISUHER: "[result]”. X2 EMEE I ISHERNEN: " [feedback]"
Mission3: Feedback-Answer
sys_prompt: RE—HREWM{first_room}EE, HEFENRKISHER, REERBBANERL, HHISHLE
user_input: FHRGESEHMEENXTLHIRO" S NEENEY, BEFRABANCEEENTRZBRROEXENNHBALTT
HENSH". HMEEENBRAA—EER, BREENT. RAREIEN"2H 0T, TRHLRERMEMEE. JNSETEN " SERE"H
DTSR, WEMEIRE. FRMISHTE R AMEENEIL: "[feedback]"FIEMRBI: "$[past_case]"$HHHl: (ARALIRMER, F2H
HERHAT) R HBMSNT " RAWERER "BHAS MM (BESHR) " KEMTR, B

Task5 Treatment Prompt

Missionl: Medical treatment
sys_prompt: fRR—HEWH{first_room}EE, BEFENRKETER, REEREBANERL GHETHIR.
user_input: RBEBRBETEMARK " BABERL", HLTEEFAFENETHE. REENTE THENATHE "FEFFENTE,
TUEESANEGENTE. SETAN"IERA"NEATHEER, BHMEREK. BABER: "[case now]" T 1E & H:
"$[casel][case2][case3]"$EAFAAITIE . ["FAR", "NNBIT", @YY, "LERTT, "MAERATT, "REHaT, "WIETE,
"R, OEAST, "hERTY, "ERAT AN (ERHUANER, FEARSROAR)EUABNETRE: "FRA"BEAS
M= (BESHRIT) "W, EFETT, YIRT k"
Mission2: Missionl-Feedback
sys_prompt: fRR—HREWH{first_room}EE, WHEEFBHRKAGTER, SRENBENEAD ML EEENGTEREERE.
user_input: FRREEEFAMNATME"ZEEER. SETEN " LERG"HNENEBER, HBIHMLRK. AHEX (R—EER
TEMERETEE) 1 AHRFHERUAEL " ER", FHERUGE"#ER" FARARA! | | 2. —EEAEE, RARBEERERE! EEETR
AERFFREETIE . "[result]"IEMF: "[casel][case2][case3]"HHRBl: INAEBMAH TG CAAERUNTHRELERE)" EH"IA
AERNBERE: CAABRERARE, —E2EARRA! | | )"HREE: (WETHESERNELY”
Feedback_result_example: IXTREREM BULER" "[ER]. "UTREMBEENBN SHER HWEL: "[RiR]. "
Mission3: Feedback-Answer
sys_prompt: BR—BEFVME—VEEE, FFENRKLGTER FERESENERRLATAR.
user_input: BR—FEFVHNE—VBEEE FFENRKLSTER FTERBEEFNBEARMATIR. HEEFERMEEXN LFIHG
SAITRMBELARIY, HREBEENRBENEENZL, RREEREFNABEFLEEN BT AR . BRENNT TRETER PEESE
FIMETR, FFABTNERSANSENER. RERESURNTETER, FRERESHMBRE. BTNSE T ENRE AT 7T RRBIEM L IRE
BRI TRRAMEERIL [RIE]"HEERG: $ [past_case] $¥TMATHR: [“FA. NDNBF G W7 “MERET . BEE
7O CWIIERTT. CREATT. DI, Ay CBERT IRERS  (EEHEENEDR, FARUFSNAE) NTEATFAR CFANT
SN (WESHR) "BAST, ERET, WIS

Figure 18: The prompt for Task 4 and TaskS in the MedChain-Agent in Chinese.

31




Task 1 - Input:

Patient Information:

"Chief Complaint: Right shoulder pain and limited mobility due to trauma, lasting 1 hour.

Detailed Situation: Patient fell to the ground while working 1 hour ago, landing on their back. They experienced severe pain in the right shoulder immediately,
with limited mobility in the right shoulder and right upper limb. At the time, there was no headache, chest pain, or abdominal pain, and no loss of
consciousness. Patient came to our hospital for examination. X-ray shows: right scapular fracture. Proposed admission for right scapular fracture treatment.
Since admission, patient appears weak, has not had bowel or bladder movements.”

Output Example: (If there are multiple options for Secondary Department, separate them with commas)

"Primary Department: Obstetrics and Gynecology

ISecondary Department: Gynecologic Endocrinology, Gynecologic Oncology

Reasoning: Because......"

AutoGen

Rolel: Experienced Triage Nurse

"Primary Department: Surgery

ISecondary Department: Trauma Orthopedics

Reasoning: Based on the patient's chief complaint of 'right shoulder pain and limited mobility due to trauma for 1 hour," and the detailed description of 'right
scapular fracture,’ we can determine that the patient needs further treatment in the Surgery Department. This is because Surgery is the main department for
treating trauma and fractures."

Rolel: Experienced Triage Nurse

"Primary Department: Surgery

ISecondary Department: Trauma Orthopedics

Reasoning: Based on the patient's chief complaint of 'right shoulder pain and limited mobility due to trauma for 1 hour," and the detailed description of 'right
scapular fracture,” we can determine that the patient needs further treatment in the Surgery Department. This is because Surgery is the main department for
treating trauma and fractures, and Trauma Orthopedics specifically specializes in treating shoulder fractures.”

Rolel: Experienced Triage Nurse

"Primary Department: Surgery

ISecondary Department: Trauma Orthopedics

Reasoning: Based on the patient's chief complaint of 'right shoulder pain and limited mobility due to trauma for 1 hour," and the detailed description of 'right
scapular fracture,” we can determine that the patient needs further treatment in the Surgery Department. This is because Surgery is the main department for
treating trauma and fractures, and Trauma Orthopedics specifically specializes in treating shoulder fractures.”

DyLAN

IAgentl: Question: Patient's Chief Complaint: Right shoulder pain and limited mobility due to trauma, lasting 1 hour.

*Detailed Situation: Patient fell to the ground while working 1 hour ago, landing on their back. They experienced severe pain in the right shoulder immediately,
with limited mobility in the right shoulder and right upper limb. At the time, there was no headache, chest pain, or abdominal pain, and no loss of]
consciousness. Patient came to our hospital for examination. X-ray shows: right scapular fracture. Since admission, patient appears weak, has not had bowel or|
bladder movements.

*Primary Department: Surgery

*Secondary Department: Trauma Orthopedics

IAgent2: Question: Patient's Chief Complaint: Right shoulder pain and limited mobility due to trauma, lasting 1 hour.

*Detailed Situation: Patient fell to the ground while working 1 hour ago, landing on their back. They experienced severe pain in the right shoulder immediately,
with limited mobility in the right shoulder and right upper limb. At the time, there was no headache, chest pain, or abdominal pain, and no loss of
consciousness. Patient came to our hospital for examination. X-ray shows: right scapular fracture. Since admission, patient appears weak, has not had bowel or
bladder movements.

*Primary Department: Surgery

*Secondary Department: Trauma Orthopedics, Vascular Surgery

/Agent Importance Scores: [2.0, 1.0]

Final Answer: "Primary Department”: "Surgery"”, "Secondary Department": ["Orthopedics”, "Vascular Surgery"]

MedAgent

Expert Gathering: Trauma Medicine, Pain Management, Orthopedics, Rehabilitation Medicine, Emergency Medicine

/Analysis Proposition: Trauma Medicine: ‘'Right shoulder pain and limited mobility due to trauma for 1 hour. This description indicates the patient experienced
right shoulder trauma within the past hour, resulting in pain and limited mobility. This condition may be caused by various factors, including but not limited to
shoulder dislocation, rotator cuff tear... Therefore, it is recommended that the patient seek medical attention promptly for detailed physical examination and
imaging studies to determine specific diagnosis and treatment plan.’

Pain Management: 'Right shoulder pain and limited mobility due to trauma for 1 hour. This description indicates the patient experienced right shoulder trauma
within the past hour, resulting in pain and limited mobility. This condition may be caused by various factors, including but not limited to muscle strain,
ligament tear, bone... If the patient experiences other symptoms such as numbness, tingling, or sensory abnormalities, immediate medical attention should be
sought as these symptoms may indicate nerve damage.’

Orthopedics: ‘Right shoulder pain and limited mobility due to trauma for 1 hour.'

Rehabilitation Medicine: ‘Right shoulder pain and limited mobility due to trauma for 1 hour. This description indicates the patient experienced right shoulder
trauma within the past hour, resulting in pain and limited mobility. This condition may be caused by various factors, including but not limited to muscle strain,
ligament tear, bone... If the patient experiences other symptoms such as numbness, tingling, or sensory abnormalities, immediate medical attention should be
sought as these symptoms may indicate nerve damage.'

Emergency Medicine: 'Right shoulder pain and limited mobility due to trauma for 1 hour. This description suggests possible shoulder injury, specifically
shoulder dislocation, rotator cuff tear, subacromial impingement syndrome, etc. Among these, shoulder dislocation is the most severe injury requiring
immediate medical attention. Rotator cuff... Additionally, if the patient has other underlying conditions such as heart disease, hypertension, etc., prompt
medical attention is needed to avoid complications.'

Report Summarization: 'Key Points: Right shoulder pain and limited mobility due to trauma for 1 hour. The most concerning aspect is shoulder dislocation, as
delayed treatment may lead to permanent joint dysfunction. Additionally, if the patient has other underlying conditions such as heart disease, hypertension,
etc., prompt medical attention is needed to avoid complications. Overall Analysis: Right shoulder pain and limited mobility due to trauma for 1 hour. The most
concerning aspect is shoulder dislocation, as delayed treatment may lead to permanent joint dysfunction. Additionally, if the patient has other underlying
conditions such as heart disease, hypertension, etc., prompt medical attention is needed to avoid complications."

Collaborative Consultation: Trauma Medicine: yes Pain Management: yes Orthopedics: yes Rehabilitation Medicine: yes Emergency Medicine: yes

Decision Making: Prompt: Based on the discussion results from each expert above, choose the most appropriate department for patient triage from the given
primary and secondary departments.

Final Answer: '-Primary Department: Emergency Department\n-Secondary Department: Trauma Orthopedics'

MDAgent

Complexity Check: basic

Final Answer: 'Recommended Department Classification:\n-Primary Department: Orthopedics\n-Secondary Department: Trauma Orthopedics'
MedChain-Agent

Primary Department Classification by doctor (Agent): Surgery

Feedback: Correct

Secondary Department Classification by doctor (Agent): (Subdivision under Surgery as the primary department) Orthopedics

Feedback: Correct

Final Answer:

Primary Department: Surgery

Secondary Department: Orthopedics

Ground Truth:

Primary Department: "Surgery”

Secondary Department: "Orthopedics”

Figure 19: The case study among different multi-agent for task1.
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Task 1 - Input:

mA L

WAEIR:
@ggﬁmn%ﬁn%ﬁiﬁnﬂawwu
RIFH:
BETUNSHFERAEEEEN, SHEh, UNBANBNBEER, alENRA LRCENZR, HNELME. MWE. BE TE% ARR®L
IxFER ANRAEEN, MANBHEBIIRAER, ABK, BEBWR, KMERR. "
i ) o fB1): ( ﬂﬂ%%ﬁgﬁ‘ﬁrﬁﬂﬂ}fﬁﬁ%ﬁﬁ)
"—FRE 3R
—RAE: Eﬂﬂ\]ﬁj\dé BRI
FIMTEEE: EA...."

AutoGen

role1: 2K FEMMLH L

R S

—gRE SEER

FIMTIEE: RIBRANER, SMIBENEREENZRUNS, NRFAER PR ANERE B TUHMRABERSMI T — 5857
E SRR G HI BT EIME M BRI =, "

role1: ZWFEMMLIL

"—RRIE S

—gRE AIGER

FITIRER: RIEBRANER, IMIBAENBERARENZRUNG", u&ﬁ%%&¢h¢ﬂt%%%%%ﬁxﬂﬂ%%ﬁA%Eﬂ%ﬂﬁﬁﬁfﬁﬁﬁ
A A5 RAAIE G BINEIMANEERE, MelGERNIAERBINNT LR,

role1: ZWFEMMSIFL

"—RBE S

—gRE AEER

FIMTIEE: RIBRANER, MIBEN BB ENZRUNG, NRFAER PR ENERE B, TUHERARERSM T — 5857
H ARG BN EIMEM T ERE, MelGERNEAERHENETYRE.

DyLAN

Agent1: [ WATIF: SMIBA M BEAREENZRI/NE .

CERER BETUNSEITENNEEEES, TEHED, NNRANETRBEEZ, AWEBERA LRENZR, HNLLE. KR BE TE®
INFE OXARER AWBREEH. ARk, BHEBHR KMERHE.

—RAE SR

—RERE AEER

IAgent2: [a]&: FAEIF: SMEBANEEARENZR1/NE .

TS /511 BEFTUNSH AR AEN, THEh SYNBRANETRBHER, ANBBEA LEENRR, SN/, BE. BE TEX,
ANBBe#iS, TXARER ANBMEET. AR, BEBWR, KMERR.

—RAIE SR

T RRE el ERL MBS

IAgent Importance Scores: EEEAEE M TS [2.0, 1.0]

Final Answer:

"—REI=" "SR,

" ERE" BR ESE

MedAgent

expert gethering: glf5E:. FREE. BR. BEEY. 20EF

lanalysis proposistion: GIf5EZ: SMEBANBIRRERNZR VN . ZHER\BEELS L VNG RNEL T AWEHHIMG, SBRRMENZR. X

WEEW%&E%WE’E%]E, BEERRFBADPHRA. Bz, . Hit, BENEERRBE, HTFANRERENZGIRE, UREEAENISEH

AT IR,

FEREIE: IMABA N BEERESN R VN . ZERRABEESE VN NED T ANBIMAIMG, SBEBIENZR . XMERTH EE%WJE

Slig, BFRERRTFAANG. IHHz. 5. BFRIMEAMER, WFEKR. ABERBRERE, RIBRE, FAHXEEIRTERPMERSG.

BR IMAEA N B AR E AN R /N

REEY: "IMIBENBBARENZRIN HT ZHRFPABEELE VNN RED T ANBIMIMG, STRBEHNZR . XMERTEHESHRE

Sli2, BFERRTIANG. IHHR. 5. BFHIAHEMER, WA MERBERE, NURE, FAXLERTERAEMERG.

RIZEF: 9#171?5(75@])*1]3%?/%@“5&1IJ\ET R RBETRRET BIBHRG, BATREEXTHRA. BHETR. BETEGES. Hf BX

PHRANRRSENRG, FELMME. B Sh MRBEFHMEMER, WORER. B0ES, WFEERNSRE MNBEFENKE. '

report summarization:

KBS SMIBANBBARENZRUNG . HLANBRNTERBADPERM, FAMRRARE AT, TRSSBUKAMHXATIERRK. I, WRE

EFHMBEMER, WOR. SLES, BBREXENRE, NWERFLENRE. B0 SMIEANBBEBENZRINE ., REABRNAEZR

i;%%,ﬁ%ﬁﬂ%KRﬂﬁéﬁ, THRESFBORAMMNX TR, ki, MREEFRHOEMER, WORERK. SLES hREREBRE, N8R
FERY o

Collaborative consultation: Slf5ES: yes FBEIR: yes B8Rl yes REES: yes Ri2EX: yes

Decision Making: prompt: BF FEENMERGHMNITLER, A FTRAEN—RREM_FR =P EREREENREHTHRED L.

ffinal answer: -—%#l=: 2iSE\n-—FR=: Sl ERY

MDAgent

IComplexity Check: basic
Final Answer: '"B#IXRIZHR: \n-—REBI=: FR\-ZRB=E: SliER)

MedChain-Agent

— R FlES>Kdoctor (Agent) : SR}

Feedback: F#

—ZRABlEs>Kdoctor (Agent) © SMIA—EMZHRIHR TAERTHAS) BR
Feedback: 1F 7

Final Answer:

—RRE SR

gz BH

Ground Truth:

R S
g ER

Figure 20: The case study among different multi-agent for task 1in Chinese.
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[Fask 2 - Input:
Patient Information

['Chief Complaint:

IRight shouider pain and limited mobilty due to trauma, lasting 1 hour.

Detailed Situation:

[Patient fell to the ground while working 1 hour ago, landing on their back. They experienced severe pain in the right shoulder immediately, with limited mobility in the right shoulder and right upper limb. At the time, there was no headache, chest pain, or abdominal pain|
lend no \ossoiconscwousness Patient came 1o our hospital for examination. X-ray shows: ight scapular fracture. Proposed admission for right scapular fracture treatment. Since admission, patient appears weak, has not had bowel or bladder movements.

loutput Ex.

['Physical Exammanon General examination,

[Chest examinatior

lAusdtary Eamination: X- ray, Colonoscopy

[Reasoning: Because.

|AutoGen

[RoleT: Experienced General Practitioner 1

['Physical Examination: General examination, Head examination, Chest examination, Abdominal examination. Spine, limb joints and motor function examination

|Auxiliary Examination: X-ray, Chest X-ray. Abdominal X-ray. Magnetic Resonance Imaging (MR, Complete Blood Count, Urinal

IReasoning: Physical examination: Including general examination, head examination, chest examination, abdomma\ examination, spine, limb joints and motor function examination. Due to the patient's history of trauma, it is necessary to perform general examination, head|
lexamination, chest examination, abdominal examination, spine, limb joints and motor function examinati

|Ausiliary Examination: X-ray, Chest X-ray, Abdominal X-ray, Magnetic Resonance Imaging (MRI), Comp\ete Blood Count, Urinalysis. Due to the patient’s history of trauma, X-ray, chest X-ray, abdominal X-ray, and MRI examinations are needed to understand the fracture|
kituation. Additionally, complete blood count and urinalysis are needed to check for other complications.

[Role2: Experienced General Practitioner 2

['Physical Examination: General examination, Head examination, Chest examination, Abdominal examination, Spine, nmmmmsand motor function examination

|Ausiliary Examination: X-ray, Chest X-ray. Abdominal X-ray, Magnetic Resonance Imaging (MR)). Complete Blood Count, Urinalysi

[Reasoning: Due to the patient's history of trauma, it is necessary to perform general examination, head examination, chest ‘aminaton, abdominal examination spine, b joints and motor function examination. Furthermore, due to the fracture, X-ray, chest X-ray|
labdominal X-ray. and MRI examinations are needed to understand the fracture situation. Additionally, complete blood count and urinalysis are needed to check for other complications.”

IRole2: Experienced General Pracitioner 2

['Physical Examination: General examination, Head examination, Chest examination, Abdominal examination, Spine, imb joints and motor function examination

|Ausiliary Examination: X-ray, Chest X-ray, Abdominal X-ray, Magnetic Resonance Imaging (MRI), Complete Blood Count, Urinalysis

[Reasoning: Due to the patient's history of trauma, it is necessary to perform general examination, head examination, chest examination, abdominal examination, spine, limb joints and motor function examination. Furthermore, due to the fracture, X-ray, chest X-ray|
labdominal X-ray. and MRI examinations are needed to understand the fracture situation. Additionally, complete blood count and urinalysis are needed to check for other complications.”

IRolet: Experienced General Pracitioner 1

['Physical Examination: General examination, Head examination, Chest examination. Abdominal examination, Spine. imb joints and motor function examination

|ausiliary Examination: X-ray, Chest X-ray, Abdominal X-ray, Magnetic Resonance Imaging (MRI), Complete Blood Count, Urinal

IReasoning: Due o the patient’s history of trauma, it is necessary to perform general examination. head examination, chest examination, abdominal examination, spine, limb joints and motor function examination. Furthermore, due to the fracture, X-ray, chest X-ray,
labdominal X-ray, and MRI examinations are needed to understand the fracture situation. Additionally, complete blood count and urinalysis are needed to check for other complications.”

DyLAN
[ Agentl
- ++Routine examination++: Needed to assess overall condition
- ++Right shoulder and arm examination++: Critical for evaluating injury extent.
|- #+Chest examination+: Related due to back injury, but lower priority for shoulder issues.
|- ++Neck examinations+: Important step in evaluating potential cervical spine issues.
[++Advantages++: - Includes key examination information, such as routine checks, shoulder/arm and neck assessments.
|-+Disadvantages++: - Not detailed enough, may miss critical neck examination details or more precise shoulder and arm checks.
[r+Scores«: 2.5/5
[t Agent2
|- ++Routine examination++: Necessary for understanding patient's overall condition
|- +Neck range of motion examination*+: Important given shoulder area trauma.
|- #+X-ray and CT scans++: Necessary for detailed imagin
|- +Right shoulder MRI=+: Recommended for better soft tissue injury observation
|++Advantages+ - Detailed explanation of various imaging methods, helpful for structural assessment
|+Disadvantages++: - Over-emphasizes imaging tests, neglects detailed physical examination
|++Scorexs: 4,075
[### Detailed Updated Answer:
[1. ~+Physical Examinations:
|- ++Routine examination«+: Covers vital signs, overall physical condition, and awareness of any emergencies. - Upper limb examination: Especially right shoulder and arm.
- Check right shoulder range of motion (ROM), determine if movement is limited by pain.
- Note any abnormal alignment or dislocation.
|- #+Neck examination++: Consider possible cervical injury given back injury history.
|- ++Neck range of motion examination (ROM)++: Ensure stability and check for any trauma-induced movement restrictions o injuries.
lo. wsimaging Studiess5+
|- ++Right shoulder X-ray=+: For initial bone integrity assessment.
- #Right shoulder CT++: For detailed examination of bones, joints, and soft issue.
- «Right shoulder MRI==: Provides comprehensive soft tissue imaging, including rotator cuff, bursa, and ligaments. Particularly important for ligament tears or severe soft issue injuries not visible on X-ray or CT.
[B. ++Nones+
J### Consensus Answer:
|- ++Routine examination++
|- +Right shoulder and arm examination+
|- +Neck examination and range of motion assessment:
- Rt shoulder and aila X-rays= (ncucing Seromiociavielar view,sagital atral and glenohumeral oint)
|- +Right shoulder CT sc
|- Right shoulder i
[### Agent Importance Scores:
|-+Agent Importance Scores+: [2.0, 1.0]
[## Final Answer.
[Ausiliary Examination: "MRI""CT"
[Physical Examination: *General examination’

[MedAgent
[Expert Gethering:
[Orthopedics, Pain Management, Rehabilitation Medicine, Emergency Medicine, Surgery
|analysis Proposition:
|orthopedics: Based on the description, the patient has right shoulder pain and limited mobility due to trauma, which may involve multiple injuries, including but not limited to shoulder dislocation, rotator cuff tear, clavicle fracture, or proximal humeral fracture \n\nThe most
lconcerning aspect is shoulder disiocation, due to...examination (ke X-ray or MRI) for diagnosis, and take appropriate treatment measures based on specific conditions, such s reduction, fixation, or surgen
IPain Management: Right shoulder pain and limited mobility due to trauma for 1 hour An\nThis case describes a patient who developed right shoulder pain and limited mobility within 1 hour. This condition may be caused by multiple factors, including but not limited to
lshoulder disiocation, rotator cuff injury. subacromial..conduct detailed physical examination and imaging studies to determine if there is shoulder dislocation and take appropriate treatment measures promply.
Rehabitaton Medicine:Besed on the description the patient has ight shoulder pain and imited mobilty de to rauma. which may involve multle njris including but ot imited to shoulder diocaton, otator cuff ear. subacromialmpingement syndrome.
lacromioclavicular joint injury \n\nThe most concerning aspect is shoulder dislocation..perform detailed physical examination and imaging studies (such as X-ray, MR, etc) to clarify diagnosis and develop corresponding treatment plan.
[Emergency Medicine: This case describes a patient who developed right shoulder pain and limited mobilty after trauma. This condition may involve multiple possible diagnoses, including but not limited to shoulder docaton vo!a(or cuff injury, subacromial bursitis,
joint injury A\aMost..other related symptoms such as sweling, bruising or sensory abnormalities. This information can help doctors diagnose and treat patients more accurately.
[surgery: Right shoulder pain and limited mobility due to trauma for 1 hour An\nThis case describes a patient who developed right shoulder pain and limited mobility within 1 hour. This condition may be caused by multiple factors, including but not limited to shoulder
ldistocation, rotator cuff injury, subacromial..conduct detailed physical examination and imaging studies to determine f there is shoulder dislocation and take appropriate treatment measures promptly.
Report Summarization:
Key points: Right shoulder pain and limited mobility due to trauma for 1 hour. The most concerning aspect is shoulder dislocation. It is recommended to conduct detailed physical examination and imaging studies, such as X-ray or MRI, as soon as possible to determine
[whether there is shoulder dislocation or other related injuries\n\nOverall analysis: This case describes a patient who developed right shoulder pain and limited mobility within 1 hour. This condition may be caused by multiple factors, including but not limited to shoulder
[disiocation, rotator cuff injury, subacromial bursiti, acromioclavicular arthritis. The most concerning or noteworthy aspect is shoulder dislocation. Shoulder dislocation is a serious injury that can cause shoulder pain, limited mability and shoulder deformity. If not diagnosed
land treated promptly, it may lead to permanent disabiliy. Therefore, for this patient, detailed physical examination and imaging studies, such as X-ray or MRI, should be conducted as soon as possible to determine whether there is shoulder dislocation and take appropriate
[ireatment measures promptly.’
|Collaborative Consultation:
[Orthopedics: yes

Management: y
IRehabiltation Medicine: yes
[Emergency Medicine: yes
[surgery: yes
IDecision Making
lprompt: Based on the discussion results from each expert above, determine appropriate initial physical examination and auxiliary examination
final answer: "\nPhysical examination: General examination, Visual inspection, Palpation, Movement examination, Neurological examination\nAuxiiary examination: X-ray, MRI'

MDAgent

[Complexity Check: basic

[Final Answer: "\nPhysical Oral CT. Complete blood count\n
Medch

Neck examination”

[Physical examination doctor group:

|doctorL: Physical examination: {"General examination", “Head-eyes-ears-nose-throat examination’
doctorz: Physicalexaminaton: ' General excminatior,Head- yes-ears-nose-throat eaminatio, Neck examinato. Chest examination
|doctor: Physical examination: {"General examination”, “Head-eyes-ears-nose-throat examination”. "Neck examination’., “Chest examination
[summary: Physical examination: {*General examination”, "Head-eyes-ears-nose-throat examination”, "Neck examination”, "Chest examination", "Abdominal examination”, "Spine and extremity examination”,
IFeedback: "Comments on physical examination items: (Physical examination items are incomplete, lacking neuralogical examination)’

[Refine: Physical examination: {"General examination", "Head -eyes-ears-nose-throat examination”, “Neck examination’, “Chest examination’. "Abdominal examination”. "Spine and extremity examinatio
|Ausilary examination doctor group:
doctorl: Auxiary esamination: [ ra
[doctor2: Auxiiary examination: {
ldoctors: Aulary exarmination: {X-ra
[summary: ‘Auxiliary examination: {"X-ray", "CT
[Feedback: Comments on auxiliary examination: (Auxmavy examination items should be selected based on the patient's specific condition, not generalized.}
Refine: ‘Auxvllary examination: {X-ray", "CT"}

Final Answe

Physca examicaton:{General xaminato
‘Auxiliary examination: {'X-ray", "CT’}

Neck examination”, "Chest examination’, "Abdominal examinatior

‘Spine and extremity examination’

kin examination’}
Skin examination}
kin examination’}
Skin examination’y

'Skin examination”, "Neurological examination’)

CT", "X-ray film’}

“Head-eyes-ears-nose-throat examination”, "Neck examination”, "Chest examination”, "Abdominal examination”, "Spine and extremity examination”. "Skin examination”, "Neurological examination"y

[Ground Truth:
[Physical examination: General examination, Spine and extremity examination
|Auxiliary examination: X-ra

Figure 21: The case study among different multi-agent for task2.
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[Task 2 - Input:
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{AutoGen
rolel: B EmEEHELET
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Figure 22: The case study among different multi-agent for task2 in Chinese.
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[Task 3 - Input:

[ need you to analyze these medical images through discussion, and ultimately provide a concise Chinese comprehensive imaging report.
image path: ['/datasets/Medimg/20807.png’]

|AutoGen

[Role 1 Experienced radiologist 1

IBased on the provided medical images, the patient may have a certain type of tumor. The images show clear abnormal tissue, with irregular borders that contrast significantly with the
lsurrounding tissue. The imaging report recommends further examinations, such as MRI or CT scans, as well as possible pathological examination, to determine the type and stage of the tumor,
land further formulate a treatment plan.

Role 2: Experienced radiologist 2

[The patient may have a certain type of tumor. The images show clear abnormal tissue, with irregular borders that contrast ith the tissue. It is to
|conduct further examinations, such as MRI or CT scans, as well as possible pathological examination, to determine the type and stage of the tumor, and further formulate a treatment plan.

Role 1: Experienced radiologist 1

Based on the provided medical images, the patient may have a certain type of tumor. The images show clear abnormal tissue, with irregular borders that contrast significantly with the
Jsurrounding tissue. The imaging report recommends further examinations, such as MRI or CT scans, as well as possible pathological examination, to determine the type and stage of the tumor,
land further formulate a treatment plan.

Role 2: Experienced radiologist 2

lBased on the provided medical images, the patient may have a certain type of tumor. The images show clear abnormal tissue, with irregular borders that contrast significantly with the
lsurrounding tissue. It is recommended to conduct further examinations, such as MRI or CT scans, as well as possible pathological examination, to determine the type and stage of the tumor,
land further formulate a treatment plan.,

IDyLAN

[ Agentl
[ Patient Information
- ++Name==: [Patient Name]
- «+Gender«: [Patient Gender]
- +Agess: [Patient Age]
- ++Examination Date++: [Examination Date]
[###4 Imaging Description
[This imaging examination includes anteroposterior (AP) and lateral X-ray films. The imaging shows the following:
1. +Skeletal Structures»
- The bilateral shoulder joints, clavicles, ribs, spine, pelvis, and bilateral femurs are all clearly displayed
- No obvious fractures or abnormalities are seen in the clavicles and ribs.
- The spine shows normal physiological curvature, with no significant scoliosis or abnormalities
2. ++Soft Tissuer:
- No obvious abnormalities are seen in the soft tissues around the bilateral shoulder and hip joints
- The bilateral femoral heads and acetabula appear normal.
[3. s+Internal Fixation»+:
- Metallic internal fixation devices, including screws and plates, are visible in the proximal right femur.
- Metallic internal fixation devices are also visible in the proximal left femur, including screws and plates.
#it## Diagnosis and Analysis
- ++Proximal Right Femur Internal Fixation+
- The position of the internal fixation in the proximal right femur is good, with no obvious displacement o loosening.
- The screws and plates are in normal position, with no signs of foreign body reaction.
- «+Proximal Left Femur Internal Fixation s
- The position of the internal fixation in the proximal left femur is good, with no obvious displacement or loosening.
- The screws and plates are in normal position, with no signs of foreign body reaction
Ji### Conclusion
- This imaging examination shows that the patient's bilateral proximal femur internal fixation devices are in good position, with no obvious displacement or loosening.
- The skeletal structure and soft tissues show no significant abnormalities.
[##4#4 Recommendations
- It is recommended that the patient continue follow-up examinations as instructed by the physician to monitor the condition of the internal fixation devices.
- If the patient experiences any discomfort or changes in symptoms, they should seek medical attention promptly.
li##4 Reporting Physician
- ++Signaturess: [Physician Signature]
- ++Datex [Report Date]

IMedAgent

[expert gethering: orthopedics, radiology, imaging, thoracic medicine, spine medicine
lanalysis proposistion: orthopedics, radiology, imaging, thoracic medicine, spine medicine: “This X-ray shows an image of the patient’s left shoulder and left upper arm. The following points can
Ibe observed from the image:\n\nL. Fracture: The humerus (ie. upper arm bone) of the left upper arm has an obvious fracture near the shoulder joint. The fracture line is clearly visible, indicating|
[that the bone is broken here. \n\n2. Internal fixation device: Metal internal fixation devices, including screws and plates, can be seen at the fracture site. This indicates that the patient may have
lundergone surgery to stabilize the fracture and promote healing. \n\n3. Soft tissue condition: Around the fracture area, the soft tissue density is high, and there may be swelling or hematoma.
\n\nd. Shoulder joint: No obvious abnormality is found in the shoulder joint area, but further examination is needed to rule out possible shoulder joint injury. \n\nThe most worrying aspects\n-
[stability of the fracture: Despite the presence of an internal fixation device, the stability of the fracture needs to be confirmed to prevent displacement or re-fracture. \n- Soft tissue condition
lSwelling and hematoma may indicate the risk of infection or other complications, which require close observation and treatment. \n- Rehabilitation progress: Patients need to follow the
ldoctor's rehabilitation instructions to ensure that the fracture heals properly and avoid secondary injury. \n\nit is recommended that patients seek medical attention as soon as possible for
|detailed examinations and follow-up treatment to ensure the stability of the fracture and the progress of rehabilitation. '

report summarization: Key points: fracture, internal fixation device, soft tissue condition, shoulder joint, fracture stability, infection risk, rehabilitation progress, detailed examination, follow-up
[treatment. \n\nTotal analysis: This X-ray shows the image of the patient's left shoulder and left upper arm, in which the humerus of the left upper arm has an obvious fracture near the shoulder
fioint and has undergone surgery for internal fixation. The soft tissue condition needs further observation to rule out possible infection or other complications. It is recommended that patients
lseek medical attention as soon as possible for detailed examinations and follow-up treatment to ensure the stability of the fracture and the progress of rehabilitation. *

(Collaborative consultation: Orthopedics: yes Radiology: yes Imaging: yes Thoracic medicine: no, Recommendations: Revisions: In the report, it is recommended that the patient seek medical
Jattention as soon as possible for detailed examinations and follow-up treatment to ensure the stability of the fracture and the progress of rehabilitation. It is recommended that the specific
lhospital or clinic that the patient needs to see a doctor can be further clarified, and the patient is advised to perform initial self-care before seeing a doctor, such as ice compresses, elevating
the affected limb, etc., to reduce pain and swelling. In addition, it is recommended that the report add recommendations for rehabilitation guidance for patients, such as appropriate physical
ltherapy and rehabilitation training to promote fracture healing and restore function.

[spinal medicine: no, Recommendations: ‘Revisions: In the report, it is recommended that the patient seek medical attention as soon as possible for detailed examinations and follow-up
ltreatment to ensure the stability of the fracture and the progress of rehabilitation. It is recommended that the specific examinations and treatment plans that the patient needs to receive can be
ffurther clarified, such as whether physical therapy or rehabilitation training is needed, and whether regular X-rays are needed to monitor fracture healing. In addition, it is recommended to pay
lattention to the patient's pain management to ensure that the patient can comfortably carry out necessary activities during the rehabilitation process.

IDecision Makin

lprompt: Based on the discussion results given by the experts above, start with an appropriate imaging report

final answer:‘Overall analysis: This X-ray shows the patient’s left shoulder and left upper arm. The humerus of the left upper arm has an obvious fracture near the shoulder joint and has
lundergone internal fixation. The soft tissue condition needs further observation to rule out possible infection or other complications. It is recommended that the patient seek medical attention

las soon as possible for detailed and follow-up treatment to ensure the stability of the fracture and the progress of

IMDAgent

[Complexity Check: basic

Final Answer: "X-ray": "Imaging report\n\nPatient number: date: AnL. Chest X-ray images show that there is a large amount of gas in the

lchest cavity, the lung tissue is compressed, and the transparency of the lung tissue increases, indicating the possible presence of pneumothorax \n\n2. X-ray images of the pelvis and bilateral
[femurs show that there is a metal foreign body in the proximal end of the right femur, and the foreign body is in contact with the acetabular joint, suggesting a possible surgical internal fixation
|device \n\n3. There are metal implants at the upper end of both femurs, which are in the correct position, and no foreign body displacement or breakage is found:\n\nd. Spine images show tha
lthe spine is neatly aligned, without obvious deformity or dislocation \n\n5. No obvious abnormal lesions, such as nodules or masses, are found in the lung field \n\nin summary, the images
[suggest that the patient has pneumothorax and may require further clinical evaluation and treatment. X-ray images of the pelvis and femurs show that there is a surgical internal fixation device,
lwhich is in a normal position and no are found.”

IMedChain-Agent

Description by a professional imaging doctor."\nimage description:\n1. The X-ray shows a clear fracture line in the right scapula area, which is oblique and extends from the top to the bottom
lof the scapula\n2. The bone density around the fracture line is uneven, and there may be slight callus formation \n3. The joint space of the shoulder joint is well maintained, and there is no
lobvious joint effusion or joint destruction.\nd. There is no obvious abnormality in the soft tissue structure of the scapula.\mnConclusion of the imaging reportAn1. The right scapula is fractured,
land the fracture line is oblique, extending from the top to the bottom of the scapula.\n2. The bone density around the fracture line is uneven, and there may be slight callus formation\n3. The
lioint space of the shoulder joint is well maintained, and there is no obvious joint effusion or joint destruction.\nd. There is no obvious abnormality in the soft tissue structure of the

lscapula \n\nRecommendations:n1. Patients should avoid strenuous activities to avoid further injuryAn2. It is recommended to further perform CT or MRI examination to evaluate the specific
lsituation of the fracture and the soft tissue injury. \n3. Depending on the specific situation of the fracture, surgical fixation or conservative treatment may be required. \n4. Regular follow-up to
lobserve the fracture healing and functional recovery. \n\n"

IDoctor Group:

[doctorl: The report content is sufficient, no additional content

|doctor2: The report content is sufficient, no additional content

|doctor3: The report content is sufficient, no additional content

[Feedback: Correct

IFinal Answer:"\nimage description: \n1. The X-ray shows a clear fracture line in the right scapula area, which is oblique and extends from the top to the bottom of the scapula. \n2. The bone
|density around the fracture line is uneven, and there may be slight callus formation. \n3. The joint space of the shoulder joint is well maintained, and no obvious joint effusion or joint
|destruction is found. \nd. There is no obvious abnormality in the soft tissue structure of the scapula. \n\nConclusion of the imaging report: \n1. The right scapula is fractured, and the fracture
line is oblique, extending from the top to the bottom of the scapula. \n2. The bone density around the fracture line is uneven, and there may be slight callus formation. \n3. The joint space of
ithe shoulder joint is well maintained, and there is no obvious joint effusion or joint destruction. \nd. There is no obvious abnormality in the soft tissue structure of the scapula.
[\n\nRecommendations: \n1. Patients should avoid strenuous activities to avoid further injury. \n2. Further CT or MRI examinations are recommended to evaluate the specific situation of the
ffracture and soft tissue injury. \n3. Depending on the specific situation of the fracture, surgical fixation or conservative treatment may be required. \nd. Regular review to observe the fracture
Ihealing and functional recovery. \n\n""

Ground Truth:

(Comminuted fracture of the right calcaneus, please combine with clinical findings; no obvious fractures were found in the bones of the right ankle joint.

Figure 23: The case study among different multi-agent for task3.
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Task 3 - Input:
BHBERMESTE, SXEERZZRATHT, REEH-APXHENGEEPERIRE.
%8812 [./datasets/MedImg/20807.png']

AutoGen

rolet: 2 EAFEHNEL

*ETE&#*B’]%*‘E’@ BEVEBSHREMERNINE. PRETHREHFHEAR, DRFAN, SARARNILRE. FRIREFUHITH-FSHRE, FIMMRISCTAR, MNRTTEN
RESRE, MWREIROEDANE, bR

role2: ZWF TP RAEE2

BETRBERMEENME. PEETHRENFEAR DRAAN, SARARNWILAE. BGHTH—SRE, FIMMRISCTAN, NRETENFIEREE, NihEhEH%EE
o E, FrE—SHIERIT .

rolel: ZIFWAFRMEE

ARERMOEZER, SETESHEEMERNINE, PRETHBEENREAR, DRAFAN, SABARMILAE. FRIVEBWHTHE—SNRE, FIOMRISCTEE, NETEMN
RIEFRE, NREMBORENSY, FE—SHEaTIT.

role2: ZIFWHFRIEE2

RIBRENEFHR, BETRBERMALNME. PREFTEAENFFAR, LRTAN, SABARMLRE. BRHTH—SHNEE, FIMMRIZCTEME, NRTHRAREFE
&, MREMBOERASH, it SHEETIT.

DyLAN
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- e Ee BEGRBEUR
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it R B ID
- wE R BEMERERER
- =B REBHIRERD
### Agent2: Bt
|### Agent Importance Scores: S REAEEMIFH: (05, 0.5]
i Final Answer: "X-ray": "### FARME\n\n#t#e BEEB\n- o Lo [BEH R\ oM Flex [BEMHFIN\N- o [BEFR)\n- +18 8 B8+ (168 B E\n\na# FRER \nAR
MRS EIERERL (AP) FUAL (Lateral) Xéh. FRETMT: \n\nl «BEELZE\n - TRBXT. 8. BB, Hit. BARIWKREBHETEN. \n - $ENNERLRE S
FHFE. \n - BREFEFERTH, KLHENTHFE. \n\n2. «HAR\n - RABXTHB/ATEARRERARLBERT, \n - ROKELFMEABTER. \n\n3. =K EEY
F\n - AMREEHETASBAEEY, BFRTNNR. \n - ZURBEHTFINEBAREY, SRETHMR. \n\n##t BB S DAT\n- ~AMREERAEEY~\n - HURE
TN EEMAE RS, RRBEBARNE. \n - BIHPRMEES, KDESFORE. \n\n- ~ZMURBEHAEED\n - ZNRETHENEEDAERT, KABSBAHAL
2:71 \n - BETHSRARNBIE R, RMAEIMRE. \n\n### Hib\n- KABEREDT, BEDURBAHNEETYNERY, KUABHURNME. \n- BREVEKARANAE 7
ﬁﬁ - \n\n#s @I REEMGIZERHTES, ARABREYER. \n- NEEARBSREREL, ERMNBE. \n\nt# BEEH\n- =EZo [EFEEN- A8 (RER
]‘,

MedAgent

expert gethering: BRI &%, $RF. WREY. SEEY

analysis proposistion: B8}, &%, ¥EF. MEEZ. HEES: XHOLA BR 7 BENEBNEZ LBREE. MEGTFTNURSEETLE: \n\nL B89 EZLBNEE (A LEE)
R RXTAERDR B, BAEN TN, RRBRALANIER, \\2 AAEEE: ABFATNANSRNETEE, QERTNOR. ERABHFTECEES T IRAT,
EREBIHERAE. \n\n3 RARER: ABFTRKEARE FERBERS, TREAMKIMA. \n\nd. BXT: BAPRERLRERE, BEEH—SREDHFRTRNFXT
Bt \n\nRLSNBIRBAE: \n- BMREN: REGRNECHEE BFERNETHREY, NHLBASEAMA. \n- JARER: MEKMMNGT ERREBAR LI LEHR
g,§§§’ztﬂ1ﬂ$ﬂﬂﬂu \n- REHRR: BEREEEERENRERS HREFTERDS. B KRG, \WnRUBERRRE, #TFELENELAT. NRHRBFHREMN
report summarization: ‘X s: BT, NEEHE, RARKWER, BXY, BWREM, BAKKR, REHR, FEKSE, BEAT. \N\nBOH XKOER BT BENELBMAE LBH
Mg HOZEBARBERLRXTAERHENET, HERTTNEERBENTA. KARBEAREH—SUR, WHRTEOBAIA I LE. BIUEERWRE, #THRLE
FESATT, WRRBITHRERTRERR.

Collaborative consultation: B#}: yes Bt yes B&F: yes FIRRES: no, B 'BIT ERED, BWEHERRBRE, #TEMARENEET, NBARBANREHNREHERE.
RTINS RS EREREOAAERSSN, FRUSEERENAETNSHARIE, WM. ABERE, DSBS, 1t RUURETRINSELTREES
BRI, WE SRR HRE IS, REBTNaaTRE .

RFEEY: no, B I ARAT, RUBERRGEE, HOEARERESAT, NRREROEEEIREER. BTN SRS SRS SNARRETATE, fim
REBEHTMBATIRENSE, URRERETHEDCH NENSHAAER. 1o BISCISENRAEE DRRBEEREIRPHSFEHRTLENED.

Decision Making:

prompt: EF FEENERABUNITLER, FRGENHERSE.

final answer: B AY RAOCLH B T BAWERAL LBNER, HOE LB AR %‘ulﬁﬂﬂiﬁ’lﬁ'?ﬁ FEHTTAERKENTA. RARELFREL—SIE, MHRK
TRERRRA S I RE. BRIWBERRRE, #TFERENELAT, NBHREFNREMIRERR

IMDAgent

IComplexity Check: basic

Final Answer: "X-ray": "HRIRE\NNEER S XO\nEE R XXEXAXXE\N\nFRHHR: \nl. ARG RMERSEARSE, WASKESR, WALEREMN, RFTHREFES]
1. \n\n2. BEE MR EXEFREREMURBEHKFESEBRY, FUNBSMAXTEN RATENTAANBEEE. \n\n3. RUKE LnESBAEAY, MEER, KIFYH
(TR, \n\nd. HRZ KB RHERIIET, RAREBBIBL. \n\nS. MEFFARRAEFERE, METRAR. \n\nREAR, HERTEEFE[E, TRFEH—SHRKT
(ERATT. BREBEXEHRETEETFAANEEEE MEFE KNFE. "

MedChain-Agent

FUFRFEEEE: "nHEEE \nLOLh BETANBREBREERENETYE, BREENT, NEBRBNEAEMET . \n2 BFEABNEREERY, TRECERNE
AL \n3 E%ﬁﬁ’i*‘ﬁlﬂﬂ%ﬁ%ﬁﬁﬁ KRPBEFRARXTHA. \nd. BRENRAREHARLBERE. \n\nHEREEE: \nL ANEREEH, BNE28G, WBREMN
EFEMETT, \n2 BFAAENBREERY, IRFEAMINEMLR. \n3. BEDNXTRRRERY, £LREAPERERATHA, \nd. BIEHAREHELNERE,
\\nERC \nl BENMBRBZURS, BRE—SRG. \n2 BHE—STCTAMRIEE, MIHEBRHEGERERKARRGER. \n3. REFANAGER, TEREFREZRRTA
7. \nd. EHEE, URBARSHREMEREEL. \n\n"

Doctor Group:

doctorl: REARES, THEAE

doctor2: REARES, THEAR

doctor3: REARTES, THEAR

Feedback: IE#

Final Answer: "\nF&#k: \nl XA BRANBREREERENENE BNEEMT MNERBNETERETI. \n2 BRLABNBREETY, TREFEERNBHLM.
\n3. F?@vﬂ’]%v\‘ﬂﬂ%ﬁiﬁﬁﬁ? ANPBABRRAXTHA. \nd. BRENRAQEWANBERE. \n\nHRIRELER: \nL ANERTEN. BNE2NT NBRBHLAEM
ETH. \n2. B B BRBERSY, THRECEEMNOBIMMA. \n3. BXTHATERRIFREY, KDPSXPRARXTHA. \nd. BRENHAREHARINAEFE. \n\nFiL:
1. BERBERIZIED, BRs— S, \n12 BUE—SHCTAMRIES . HITHBIBEGER RABRAGER. \13 REBTHAKER, TEBETABTLRTAT. \nd.
EHEE, NRBRDEHERRDEREERL. \n\n"

Ground Truth:

EERBHWETN, BESEK AURXDEBRLAEER.

Figure 24: The case study among different multi-agent for task3 in Chinese.
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[Task 4 - Input:

[The patient's comprehensive report is as follows:

"Patient's main complaint: right shoulder pain and limited movement for 1 hour due to trauma.
Details: The patient accidentally fell to the ground while working 1 hour ago, and landed on his back. At that time, he felt unbearable pain in the right shoulder, and limited movement of the|
right shoulder and right upper limb. He had no headache, chest pain, abdominal pain, or coma at the time. He was admitted to our hospital for treatment. X-ray examination showed: right]
Iscapula fracture. He was hospitalized for right scapula fracture. Since admission, the patient was weak and had difficulty urinating and defecating.”
Only reply with the name of one or more diagnosis results, and do not include any other explanations.

Output example:

"Diagnosis result: fracture, knife wound

Pudgment reason: because...”

|AutoGen

rolel: Experienced general practitioner 1

"Diagnosis: right scapula fracture

Pudgment reason: X-ray examination shows: right scapula fracture.”

role2: Experienced general practitioner 2

"Diagnosis: right scapula fracture

Pudgment reason: X-ray examination shows: right scapula fracture.”

role2: Experienced general practitioner 2

"Diagnosis: right scapula fracture

Pudgment reason: X-ray examination shows: right scapula fracture.”

rolel: Experienced general practitioner 1

"Diagnosis: right scapula fracture

Pudgment reason: X-ray examination shows: right scapula fracture.”

DyLAN

|Agent 1: Shoulder joint

|Agent 2: Shoulder dislocation

|Agent Importance Scores: [2.0, 1.0]

Final Answer: Diagnosis: Shoulder dislocation

MedAgent

lexpert gethering: Traumatology, Orthopedics, Pain Management, Imaging, Rehabilitation

lanalysis proposistion: Traumatology: The patient was diagnosed with right shoulder pain and limited mobility due to trauma, and was treated at Traumatology and Orthopedics. X-rays showed
degenerative lesions of bilateral shoulder joints and a history of surgery on the right shoulder joint. The most worrying aspect is the history of surgery on the right shoulder joint, which may
indicate that the patient has...disease, which may further affect the function of the shoulder joint. Therefore, timely treatment is required to avoid further loss of joint function.

Orthopedics: The patient was diagnosed with right shoulder pain and limited mobility due to trauma, and was treated at Traumatology and Orthopedics. X-rays showed degenerative lesions of
bilateral shoulder joints and a history of surgery on the right shoulder joint. The most worrying aspect is the history of surgery on the right shoulder joint, which may indicate that the patient
lhas...disease, which may further affect the function of the shoulder joint. Therefore, timely treatment is required to avoid further loss of joint function.

Pain management: According to the information provided, the patient has right shoulder pain and limited mobility due to trauma, and X-rays show bilateral degenerative lesions of the shoulder|
joints and a history of surgery on the right shoulder joint. These findings suggest that the patient may have chronic problems with the shoulder joint, such as rotator cuff injury, shoulder
degeneration... Treatment options. This may include physical therapy, medication, or surgical intervention, depending on the patient’s specific situation and medical history.

Imaging: According to the information provided, the patient has right shoulder pain and limited mobility due to trauma, and X-rays show bilateral degenerative lesions of the shoulder joints
land a history of surgery on the right shoulder joint. These findings suggest that the patient may have chronic problems with the shoulder joint, such as rotator cuff injury, shoulder
degeneration... Further imaging examinations, such as MRI or CT scans, are required to determine the specific pathological changes and develop an appropriate treatment plan.

Rehabilitation: The patient was treated by trauma orthopedics and orthopedics due to right shoulder pain and limited mobility caused by trauma. X-rays show bilateral degenerative lesions of
lthe shoulder joints and a history of surgery on the right shoulder joint. The most worrying aspect is the surgical history of the right shoulder joint, which may indicate that the patient has a loss
of joint function in the next step. It is recommended that the patient seek medical attention as soon as possible for detailed examination and treatment to relieve symptoms and prevent
lworsening of the condition.

report summarization:'Key points: Traumatic right shoulder pain and limited activity for 1 hour. X-rays show degenerative lesions of bilateral shoulder joints and a history of surgery on the right
Ishoulder joint. The most worrying aspect is the surgical history of the right shoulder joint, which may indicate that the patient has previous shoulder surgery, such as shoulder replacement or
revision surgery. Although these surgeries can relieve pain and improve function, they may also increase the risk of postoperative complications such as infection, dislocation, or prosthesis
lloosening. In addition, the degenerative lesions shown in the X-rays may indicate that the patient has osteoarthritis or other joint diseases, which may further affect the function of the shoulder
oint. Timely treatment is required to avoid further loss of joint function. \n\nSummary analysis: The patient was treated in the trauma orthopedics and orthopedics department due to right
Ishoulder pain and limited activity caused by trauma. X-rays show degenerative lesions of bilateral shoulder joints and a history of surgery on the right shoulder joint. The most worrying aspect
lis the surgical history of the right shoulder joint, which may indicate that the patient has previous shoulder surgery, such as shoulder replacement or revision surgery. Although these surgeries
can relieve pain and improve function, they may also increase the risk of postoperative complications, such as infection, dislocation, or loosening of the prosthesis. In addition, the degenerative
changes shown in the X-ray may indicate that the patient has osteoarthritis or other joint diseases, which may further affect the function of the shoulder joint. Therefore, timely treatment is
required to avoid further loss of joint function. '

(Collaborative consultation: Traumatology: yes Orthopedics: yes Pain management: yes Imaging: yes Rehabilitation: yes

Decision Making:

iprompt: Based on the discussion results given by the experts above, make a reasonable diagnosis. If no decision can be made, output None.

ffinal answer: None

MDAgent

IComplexity Check: intermediate

Expert Recruitment:

|Agent 1 (’ 1. Orthopedic Surgeon): Specializes in the surgical and non-surgical;

lAgent 2 (® 2. Radiologist): Focuses on the interpretation and diagnosis of medical images such as X;

|Agent 3 (’:' 3. Traumatologist): Specializes in the diagnosis, treatment, and rehabilitation of trauma

(Collaborative Decision Making

Hierarchy Selection

Participatory Debate

(orthopedic surgeon): Trauma (radiologist): Multiple comminuted fractures of the left tibia and fibula with soft tissue swelling of the right calf and left ankle (traumatologist): Fracture of the left
tibia and fibula, fracture of the left patella

|Analysis and Synthesis:

== Round 1 == | Turn 1

|Agent 1 (’ orthopedic surgeon) -> Agent 1 (’ orthopedic surgeon) : As an orthopedic surgeon who specializes in both surgical and non-surgical treatments of musculoskeletal injuries and
disorders, | believe that the patient requires a thorough evaluation of her fractures and potential complications. The opinions from the radiologist and traumatologist are valuable, but an
lorthopedic surgeon’s expertise is crucial in determining the most appropriate management plan, which may include surgical intervention if needed. It's essential to address any potential issues
that may arise from the fractures, such as joint instability, infection, or non-union.; Agent 2 ( ? radiologist): No; Agent 3 ('? traumatologist): No [Turn 2 Agent 1 (' orthopedic surgeon): No;
IAgent 2 (® radiologist): No;

|Agent 3 (’:' traumatologist): No

Final Decision: Right scapula fracture

MedChain-Agent
Doctor group:

doctorl: fracture
doctor2: scapula fracture
doctor3: fracture
ISummary: fracture
Feedback: correct

Final Answer: fracture
Ground Truth:
[fracture

Figure 25: The case study among different multi-agent for task4.
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\Task4 Input:
BEZARENT:
"RAEI SMABCE R R EEN IR NA
AR BETUNERTERN A RIEEED, BHED SHBRANBRARER, AUBBRALRENZR, AWELM. . BH TEX ARRRS xhREw 40
BIREEN, AANBREETRAER, ABX, SEEWR OMERRE. "
(REE— RS MSUERAEBR, TEASHBEARRE.
i o
"CHTER: BTG
FIETEEE: B,
|AutoGen
role1 ZRFENERELE

WHER: ANRIREER
#IJKHEEE XpiasEn: GURHREEH.
role2 ZRFENESREE2

VSR AUERE ST
#JH??}EE; XA ta#ER: E@J BIEEBH. "
role2: KWK FEMNLNEE2
"SHER: ANERE 1)?
#Jﬂﬁﬁaa XAte#ER: A
role1: ZRFEHLHEL
PR ANBREER
FIETERE: XAET ANEREET. "

DyLAN

|Agentl:

I=ESE]

|Agent2:

LESyeliAna

|Agent Importance Scores:
[2.0,1.0]

Final Answer

IOHTEER: BRTBAL

MedAgent
lexpert gethering: I ER. BR. FBER. ¥R¥. BE

analysis proposistion: BB R 1ZBEFSMESEANREARFVENZR, HILTEHERAER. X)‘EHETW’M XPHRTERENEMEXTOFAL. RSAERNTERE
MBXPHFARE, XTHR\BER HR XURSH—SPMBXTHINE. B, FTEREAENBEE—SHXPIAERK.

R EERIM SR NERERT AN ER, T EBRAEH, Xfc)#iTX‘ZﬂJF’%nE’hEﬁf‘irIﬁEW BRTHFARE, ROABRNTERAMBXTHFAL, X
RERBEES. AR, XURKHE—SEMBERTHIE. Al ﬁ%ﬁﬁ?‘iﬂuﬁﬁﬁﬁ S PIEERK.

ﬁﬁﬁ‘}i *E?E};dﬂﬁ’] g, u%ﬁ%fﬂ?fﬁ(ﬁﬁu?ﬁﬁﬁﬁiﬂ/ﬁﬂj XtﬁiTﬂﬁlF;&wE’]Eﬁﬁﬁ}EﬁE@l KPHFAE, XERPRABETRFERRTNRMEA, M-
X1 Xo] RERIEYIATT Wﬁ‘«%éfﬂz?*?fﬁ AEBUAT BENABERM

i *%Iﬂ%fﬂgﬁiﬁﬂ JREAREAE RN ZIR, XJ‘E)#ETXX@JF%TJE’JIEFJ&%I%EEM KPOFAE, RERARPEZFTREFERXTNERMEA, WEH
?mbj BQ'ﬁ:E SHFRFRE, WMRISCTEE, MFERENREEAMNEIEE YL 0RTIH.

BE ZBERMISEENERRTENZR, ¥ BIGERAER., XA BTRRUEXTHRTERENEMEXTHFASL., HOABRNATARANBXTHFAL, X
RERBBEE. SOHXDMMERK, BUBERRRE, #ITHMANRENAT, MNEREBERITHILHEEEL.

report summarization: 'S SMABA M BEARENZRUNG . XL BRRMBATORTEREMAMBRTHFAL, HFSABROTARAMEXTHFALE, XUERASZ
ERRENBHFA, NEXTERIBEFA, XEFRABARATNEMAFNLENLE, ChHTEBMARITLENNRE, MER. BASRENRS. 15, XthERHRTHRE
CTEERABEF RV ASEMATRR, XTESH—SPMEXTHOE, BERHLIENB R —FHXTIERE. \n\nB3 T 1ZBEFIMISEA N RBIRABFENZR, #His
TFEGBRAER, Xth 2RRABATHRTEREMANBXRTHTFRL, RSABRNAARAMEXTHFAL, XUTRRABEFRTNEDTA, WEXTERIEETFA,
IXEEF AR BIACT NEBARERMLEINE, BhETREMAGSHLEANE, Mk, BAsRdia. kit Xt B rNBRTERETRRABEFTERDASHMITRR, Xk
S—SHMBXTHOME. Bk, FERMMENEBEH SN HIEERE.

(Collaborative consultation: EI#iEH:: yes BF}: yes FREIE: yes HRF: yves FE: yes

Decision Making:

prompt: EF FEEMERAUMOIRER, #TEENLM. HTEMERE, WHtNone.

[final answer: None

IMDAgent

IComplexity Check: intermediate

Expert Recruitment:

|Agent 1 ( 91 Orthopedic Surgeon): Specializes in the surgical and non;

|Agent 2 ( 2 Radiologist): Focuses on the interpretation and diagnosis of medical images such as X;

|Agent 3 ( 23 Traumatologist): Specializes in the diagnosis, treatment, and rehabilitation of trauma

Collaborative Decision Making:

Hierarchy Selection

Participatory Debate

(orthopedic surgeon): €lf (radiologist): ZZRZBFE £ 4RI BT A/ NER R ZBREREVALABRAK (traumatologist): ZRHFE BT, EREB BT

|Analysis and Synthesis:

== Round 1 ==

|_Turn 1

|Agent 1 (’ orthopedic surgeon) -> Agent 1 (’ orthopedic surgeon) : As an orthopedic surgeon who specializes in both surgical and non-surgical treatments of musculoskeletal injuries and
disorders, | believe that the patient requires a thorough evaluation of her fractures and potential complications. The opinions from the radiologist and traumatologist are valuable, but an
lorthopedic surgeon'’s expertise is crucial in determining the most appropriate management plan, which may include surgical intervention if needed. It's essential to address any potential issues
that may arise from the fractures, such as joint instability, infection, or non-union.;

IAgent 2 (® radiologist): No;

Agent3(" traumatologist): No

ITurn 2 Agent 1 (' orthopedic surgeon): No;

IAgent 2 (® radiologist): No;

|Agent 3 ( 2 traumatologist): No

Final Decision: 71 fil/8 A& &7

MedChain-Agent

Doctor group:

doctorl: B

doctor2: BEFE BT

doctor3: B

Summary: B

Feedback: IE#H

Final Answer: B

Ground Truth:

BT

Figure 26: The case study among different multi-agent for task4 in Chinese.
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[Task 5 - Input:

[The patient's comprehensive report is as follows:

"Patient's main complaint: right shoulder pain and limited movement for 1 hour due to trauma.
Details: The patient accidentally fell to the ground while working 1 hour ago, and landed on his back. At that time, he felt unbearable pain in the right shoulder, and limited movement of the|
right shoulder and right upper limb. He had no headache, chest pain, abdominal pain, or coma at the time. He was admitted to our hospital for treatment. X-ray examination showed: right|
scapula fracture. He was planned to be hospitalized for right scapula fracture. Since admission, the patient was weak and had difficulty urinating and defecating.”
Only reply with the name of one or more treatment items, do not include any other explanations, and make sure the answer is among the above eleven items!!!
If there are multiple options, separate them with commas.

(Output example:

"Treatment items: Traditional Chinese medicine treatment, gene therapy, surgery

Pudgment reason: because......

|AutoGen

rolel: Experienced general practitioner 1

"Treatment: Surgery

Pudgment reason: The patient has a scapula fracture and needs surgical treatment.”

role2: Experienced general practitioner 2

"Treatment: Surgery

Pudgment reason: The patient has a scapula fracture and needs surgical treatment.”

role2: Experienced general practitioner 2

"Treatment: Surgery

Pudgment reason: The patient has a scapula fracture and needs surgical treatment.”

DyLAN

Agent1:

[Treatment: Surgery
Agent2:

[Treatment: Surgery
IAgent Importance Scores:
(0.5, 0.5]

Final Answer:

[Treatment: Surgery

MedAgent

Expert gethering: Traumatology, Orthopedics, Pain Management, Imaging, Rehabilitation Medicine

lanalysis proposistion: Traumatology: The patient had limited right shoulder pain for 1 hour due to trauma, and X-ray examination showed a right scapula fracture. The patient had no history of
hypertension, diabetes, coronary heart disease, infectious diseases such as hepatitis and tuberculosis, no history of drug and food allergies, and no history of trauma surgery. After admission, he
suffered from... changes and a history of surgery on the right shoulder joint. These lesions and surgical history may lead to further loss of joint function and need to be treated in time.
(Orthopedics: The patient had limited right shoulder pain for 1 hour due to trauma, and X-ray examination showed a right scapula fracture. The patient had no history of hypertension, diabetes,
coronary heart disease, infectious diseases such as hepatitis and tuberculosis, no history of drug and food allergies, and no history of trauma surgery. After admission, he suffered from.
changes and a history of surgery on the right shoulder joint. These lesions and surgical history may lead to further loss of joint function and need to be treated in time.

Pain management: The patient had limited right shoulder pain and activity for 1 hour due to trauma, and X-ray examination showed a right scapula fracture. The patient had no history of
hypertension, diabetes, coronary heart disease, infectious diseases such as hepatitis and tuberculosis, no history of drug and food allergies, and no history of trauma surgery. Admission...
IChanges and right shoulder joint surgery history. These lesions and surgical history may lead to further loss of joint function and need to be treated in time.

Imaging: The patient had limited right shoulder pain and activity for 1 hour due to trauma, and X-ray examination showed a right scapula fracture. The patient had no history of hypertension,
diabetes, coronary heart disease, infectious diseases such as hepatitis and tuberculosis, no history of drug and food allergies, and no history of trauma surgery. Admission... Changes and right
shoulder joint surgery history. These lesions and surgical history may lead to further loss of joint function and need to be treated in time.

Rehabilitation medicine: The patient had limited right shoulder pain and activity for 1 hour due to trauma, and X-ray examination showed a right scapula fracture. The patient had no history of
hypertension, diabetes, coronary heart disease, infectious diseases such as hepatitis and tuberculosis, no history of drug and food allergies, and no history of traumatic surgery. After admission,
he suffered from... and a history of surgery on the right shoulder joint. These lesions and surgical history may lead to further loss of joint function and need to be treated in time.

report summarization: 'Key points: The patient had right shoulder pain and limited activity for 1 hour due to trauma, and X-ray examination showed a right scapula fracture. The patient had no
history of hypertension, diabetes, coronary heart disease, infectious diseases such as hepatitis and tuberculosis, no history of drug and food allergies, and no history of traumatic surgery. After
ladmission, the patient was weak in spirit and had unresolved urination and defecation. The most worrying aspect is the degenerative lesions of the bilateral shoulder joints and the history of
surgery on the right shoulder joint. These lesions and surgical history may lead to further loss of joint function and need to be treated in time. \n\nTotal analysis: The patient had right shoulder
pain and limited activity for 1 hour due to trauma, and X-ray examination showed a right scapula fracture. The patient has no history of hypertension, diabetes, coronary heart disease,
infectious diseases such as hepatitis and tuberculosis, no history of drug and food allergies, and no history of trauma surgery. After admission, the patient was weak and had difficulty urinating
land defecating. The most worrying aspect is the degenerative lesions of the bilateral shoulder joints and the surgical history of the right shoulder joint. These lesions and surgical history may
lead to further loss of joint function and need to be treated in time. *

(Collaborative consultation: Traumatology: yes Orthopedics: yes Pain management: yes Imaging: yes Rehabilitation medicine: yes

Decision Making:

prompt: Please propose the treatment items that need to be taken for this patient based on the patient's chief complaint, past history, current medical history, physical examination results,
visiting department and diagnosis results provided below.

final answer: Surgery

MDAgent

IComplexity Check:intermediate

Expert Recruitment:  Agent 1 (% 1. Pulmonologist): Specializes in the diagnosis and treatment of respiratory system disorders. Agent 2 (' 2. Trauma Surgeon): Focuses on the diagnosis and
ltreatment of injuries caused by trauma. Agent 3 (¥ 3. Orthopedic Surgeon): Specializes in the surgical treatment of musculoskeletal disorders and injuries. Collaborative Decision Making:
Hierarchy Selection Participatory Debate (pulmonologist): antibiotic treatment (trauma surgeon): interventional treatment (orthopedic surgeon): surgery, antibiotic treatment, physical therapy
/Analysis and Synthesis:

== Round 1 == |_Turn 1 Agent 1 (% pulmonologist): No Agent 2 (® trauma surgeon): No Agent 3 (
Final Decision: Medication

MedChain-Agent

Doctor group:

doctorl: surgery, physical therapy

doctor2: surgery

doctor3: surgery

Summary: surgery

Feedback: correct

Final Answer: surgery

Data summary: extract 12-dimensional information from the current case and add it to RAG—DataSet
Ground Truth:

ISurgery

orthopedic surgeon): No

Figure 27: The case study among different multi-agent for tasks.
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[Task 5 - Input:

BEZERENT:

“BAEIF: SMABCE U RERARE R R NE .

AR %%‘?111\5136%:?%5#%'@%@]{{%, HEEN, SHNBANBRARER, ANRHREA LEEHRR, SNTLA. B, BH TER ARRERSL, xALET G0
BREEN, AAURREEMENER, AR, SFEHRE, KMERR.
(REE— B METRENER FTEGEHMEARRE, FRHRESE LR +—Tzh!
ERSMER, WAESET.

Rl

ATTIE: RERAST REAST FA

BT BA......

|AutoGen

rolel: ZWFEMLRELET

GETIE: FA

RS BEHRHEET, BEFAET. "

roleZ ZRFENEHEE2

SEITHAR: FA
#Mﬁﬂﬁa BEARRBET, REFRET. "

FA
¥‘Mﬁi¥ﬁa: BEFRRBEN, REFABT. "

DyLAN

|Agentl:

CETIR: FA

|Agent2:

FEITE: FA

|Agent Importance Scores:
[05,05]

Final Answer:

FEITTIE: FA

MedAgent

expert gethering: Bl EAL BR. FREE. ¥RF¥. REEY

lanalysis proposistion: 85 B %} %%@?ffﬂﬁﬁﬂ]!”ﬁﬁﬁﬁﬂlﬂﬂﬁlll\m XARERANBREEH. BELTSME. ﬁfﬁ% ﬂ'ufﬁ%ﬁﬁi TR, MELFERRL EAVRE
YL, BIMAFARE. ABRRESB. EHNAMBXTHFARE. wﬁl%ﬂ#ﬁ(ijﬁﬁ%&f& SHXTIRERE, HER

BR: BFERMIBANERERENZRUNG, XARETANBREBRT. BELSNE. BRE. TORERE, fﬂﬁé Fﬁf ERREERRE, THMERYEEE. TIMFTFARE,
ABREE. - EMAMBXBTOHFAL, REFENFALTESRE—SNXDIERR, BERMNDE.

FEREE BERMIBANBPERENZRUNS, XARETEMNBRBEN. BERETSOE. BRFE. TOREREL, THL. MEREERRE, THNRRYEHE. Tt
GFRE. AR ZHAWBXPHFAL. REFEMFALTESBE—SHXPIMERE, BERLE.

¥ BERMIBANBREBENZRUNG, XARETANBHBBT. BELBME. BRE. TORERL, THE. WERFERARL, THMRIVIHE. TMFFA
2. ABREE. ERNANBXTHTAE., XEFTMFALTESBH—SNXTIERE, FERNME,

REEY: BERIMIBANBHARENZRUNG, XARETANBREET. BELBNE. BRE. DORERL, THEL. MERSERREL, THNRAMERL. TMGTF
RE. NBREE. ZAAWBXPHFRL. XLEFEMFALTESBE—SOXPIMERE, BERMLE.

report summarization: ‘% BERIMBANBBRAEDZBUNG, XARETANWERSTEN. BELBOE. BRE. DORFRE, THE. MERSELREE THURE
e, BSMEFARE . ARFEEEBHS, AMERR. BOANBROAARDUBXTORTEFENANBETHFARL., ﬁ“”rlﬂ%*i?ﬁﬁ%ﬁﬁ FSHXTIEERE, &
EREFAIE. \n\n BT s%lﬁﬂf_ﬁﬁ%?ﬁﬂﬁﬁ/ﬁﬁl RUNG, XpieErANBEREET. BELTSNE. BRK. BURERE, L. WEREERE, %%%&ﬁ%ﬂm
iﬁ%?]‘fﬁ?*i ABREBERBWR, KMERR. REABRNFTALRMBXTHRTERENEMNBXTHFAL. ﬁ‘%ﬁ@ﬁﬁ??ﬁiﬂﬁ'ﬁ%ﬁﬂf SRXPIRERE, TERK

(Collaborative consultation: BIGBR: yes BERL yes FBEIE: yes HBF: yes BEEF ves

Decision Making

prompt: mﬁﬁuﬂzfﬂa’] BAMER. BEL. HRE. EFRER. RUNZENRSHER. RUFTENZBARRNEGTHE .
lfinal answer: FA

MDAgent

Complexity Check: intermediate

Expert Recruitment:

IAgent 1 (£ 1. Pulmonologist): Specializes in the diagnosis and treatment of respiratory system disorders.
|Agent 2 (‘ 2. Trauma Surgeon): Focuses on the diagnosis and treatment of injuries caused by trauma.

IAgent 3 (% 3. Orthopedic Surgeon): Specializes in the surgical treatment of musculoskeletal disorders and injuries.
(Collaborative Decision Making:

Hierarchy Selection

Participatory Debate

(pulmonologist): #i4 Z3A77 (trauma surgeon): 78 \J&77 (orthopedic surgeon): FR,, 4 FATT, WIET%
/Analysis and Synthesis:

==Round 1 ==

|_Turn 1 .

iAgent 1 (£ pulmonologist): No

lAgent 2 (® trauma surgeon): No

IAgent 3 (¥ orthopedic surgeon): No

Final Decision: Z54)5877

MedChain-Agent

Doctor group:

doctorl: FA. #3Bfrik

doctor2: FA

doctor3: FAR

Summary: FAR

Feedback: IF#

Final Answer: FAR

Data summary: 184 BTABIAIERIZEE 124458, MIARAG—DataSet

Ground Truth:

F{*

Figure 28: The case study among different multi-agent for taskS in Chinese.
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Taskl
EA—BEUMNLEE, RRERBEFRANTR, BEMSEEUNHBE. PSRRI AFS:
1. BERRRADLER—NE—FRE.
2. REBBADLE—NASIURNE L=,
EREEFBANLHE-RRENE_RRENER, FRSHMEARE. NELAMUTIIRFEE:
IR HAPIE, ARPIE. SRR
wFR: HHRE. HEXRE. PHE. FHH
AR OREER. FERL JLEORER. OREER. FEFERN. MER. IR, DR2BH. DETRBRL. SEshe
JUBE NUEERRL JLERERL JLEBR. NLRERL JLIERL JJLERRL JLARL NJUOSME UFRRL JLERL LRSI
BJLERBL JUBARL AJURRRL JURERBL JLERER. AJURESNEL UL UORRL IJLEBREL $TEILBL NRER
BLNLR
EFHRB: RIZE, (7=, BBR. XE=, BN, HHH. LB, BFR. ZEZH
BRA}: ARSMEA. EOLER. AREERAME. BRYLLE. MIERL AR, JJURRL RE
"R RERR. BRGRE. MR, £=. HmEN
ShBE BRARSMEL. B EEL BRSMYL SMARL. MERRERL BIMERL MRS, B WESEL DEESMNEL, BEBAE. BB ARSI
XTER. BRL MESM. BN FAEL BRERSEL ORSNE. BRRL RO BSNL BIESMEL MelsR
RERMERRL: BOLE. MHRBL BRRER. BB
R AR
ExSHE =
ERREGR: HRERHN

3 EEEAR. SRR FRRL ERRL BAARL Bl MERRL SRR SERER. THSTRL FRE. RER. CmERRL
wEL EEAR. OERRL JURRL B

]

MEERL BESMY. BUTRL. B

HER: PEAHH. PEECHN. FESR. ESR FEMERL FEERARL fEML PERRAN. RFERER. PEAFR. PERS
. REOAR. PEEESR. PEORN. PEEGR. PEREAN. REFFEN. PEMZAR. FEZEN. PRI PEZERER. B
ERER. FEEHE. PEFRE. FEAR. HER

RER: BT, RER

RN, EEFG. FRRER. GRE. THIEER. SRR serA. AR 8

DIERY

WAFEIF: {pation_contribution}

Task2

RR—NEE. EARANEIRNOT

{chief_complaints}

REZESESFEAERKRESEL. FELERRE —BRLE (BFESS. 4B, KB, IFE. WE%) | LARFERKE. IBLE (BFR
RER. FERHEL) | MOEE (BfERER. (OAE) | EEME. BRMNEGE. RREE. WERGRE. WREARGRE. BHREEE X-
ray, MRI, CT. @BF., ZEFMK. NEFRE. REQE, #ECE. AEEE. FELE. ERN— B (RS, WEL) | EIRIREE
BAEREIEE ) e E RS R, SRMERE-—ARFER, HRTRSHEELERE (FERETEHLESIZLE—T) &
ENHERE. RELFRSERELRETERE .

Task3
ERNR—BREBEE, REEKE KSR —RSNERRR, JERRIPRAR—EE, HRIHMXERL QAT FRE—EE
HNEAMHEIRE . BB RTARE, BRRE:

Taska
ER—REE, BRENTRENFANER. BEL. AFE. SRERURRIESNE, FEMZBEANSE. NREEEHRLE, HREE
“None”. H7)E& R EMMRE.

- Fif: {zhusu}

- B {jiwangshi)

- s {xianbingshi}

- BHER: (chati}

- BRISRIE: {keshi}

REE-DHEMMERNETR, FERSHMITAREE.

Tasks

EA—BEE, FEREMTREOBANTR. BEL. IFL. ERER. RUNENRSHER, REFEMZBARBROETNE. MRLE

REATRE, HRXER None”, EFNEEHMEMMBE. AT RE BTN T+
1. FAR

- TNBIT

. BaTT

2 ST

- MEFART

. BBET

. VBT

. RETER

- DIESRYT

10. REAST

11. HEAST

Vo NGOV A WN

Fif: {zhusu}

- BEiES: {jiwangshi}
- sk {xianbingshi}
- BERER: {chati}

- BRISRIZE: {keshi}

- BHI%R: {jieguo}

REE—AREMETRENER, FTEZRSEMTEARE, FRHRDEE LR+ —TzH,

Figure 29: The prompt of task 1 to 5 for other baseline.
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NeurlIPS Paper Checklist

1. Claims

Question: Do the main claims made in the abstract and introduction accurately reflect the
paper’s contributions and scope?

Answer: [Yes]
Justification: See abstract and Section 1.
* The answer NA means that the abstract and introduction do not include the claims
made in the paper.
* The abstract and/or introduction should clearly state the claims made, including the
contributions made in the paper and important assumptions and limitations. A No or
NA answer to this question will not be perceived well by the reviewers.
* The claims made should match theoretical and experimental results, and reflect how
much the results can be expected to generalize to other settings.
* It is fine to include aspirational goals as motivation as long as it is clear that these goals
are not attained by the paper.

2. Limitations
Question: Does the paper discuss the limitations of the work performed by the authors?
Answer: [Yes]
Justification: See section 7.
Guidelines:

* The answer NA means that the paper has no limitation while the answer No means that
the paper has limitations, but those are not discussed in the paper.

* The authors are encouraged to create a separate "Limitations" section in their paper.

* The paper should point out any strong assumptions and how robust the results are to
violations of these assumptions (e.g., independence assumptions, noiseless settings,
model well-specification, asymptotic approximations only holding locally). The authors
should reflect on how these assumptions might be violated in practice and what the
implications would be.

* The authors should reflect on the scope of the claims made, e.g., if the approach was
only tested on a few datasets or with a few runs. In general, empirical results often
depend on implicit assumptions, which should be articulated.

* The authors should reflect on the factors that influence the performance of the approach.
For example, a facial recognition algorithm may perform poorly when image resolution
is low or images are taken in low lighting. Or a speech-to-text system might not be
used reliably to provide closed captions for online lectures because it fails to handle
technical jargon.

* The authors should discuss the computational efficiency of the proposed algorithms
and how they scale with dataset size.

* If applicable, the authors should discuss possible limitations of their approach to
address problems of privacy and fairness.

* While the authors might fear that complete honesty about limitations might be used by
reviewers as grounds for rejection, a worse outcome might be that reviewers discover
limitations that aren’t acknowledged in the paper. The authors should use their best
judgment and recognize that individual actions in favor of transparency play an impor-
tant role in developing norms that preserve the integrity of the community. Reviewers
will be specifically instructed to not penalize honesty concerning limitations.

3. Theory assumptions and proofs

Question: For each theoretical result, does the paper provide the full set of assumptions and
a complete (and correct) proof?

Answer: [NA]

Justification: The paper does not include theoretical results.
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Guidelines:

* The answer NA means that the paper does not include theoretical results.

* All the theorems, formulas, and proofs in the paper should be numbered and cross-
referenced.

* All assumptions should be clearly stated or referenced in the statement of any theorems.

* The proofs can either appear in the main paper or the supplemental material, but if
they appear in the supplemental material, the authors are encouraged to provide a short
proof sketch to provide intuition.

* Inversely, any informal proof provided in the core of the paper should be complemented
by formal proofs provided in appendix or supplemental material.

* Theorems and Lemmas that the proof relies upon should be properly referenced.

4. Experimental result reproducibility

Question: Does the paper fully disclose all the information needed to reproduce the main ex-
perimental results of the paper to the extent that it affects the main claims and/or conclusions
of the paper (regardless of whether the code and data are provided or not)?

Answer: [Yes]
Justification: See section 5 and Appendix A, B, and C.
Guidelines:

* The answer NA means that the paper does not include experiments.
* If the paper includes experiments, a No answer to this question will not be perceived
well by the reviewers: Making the paper reproducible is important, regardless of
whether the code and data are provided or not.
If the contribution is a dataset and/or model, the authors should describe the steps taken
to make their results reproducible or verifiable.
Depending on the contribution, reproducibility can be accomplished in various ways.
For example, if the contribution is a novel architecture, describing the architecture fully
might suffice, or if the contribution is a specific model and empirical evaluation, it may
be necessary to either make it possible for others to replicate the model with the same
dataset, or provide access to the model. In general. releasing code and data is often
one good way to accomplish this, but reproducibility can also be provided via detailed
instructions for how to replicate the results, access to a hosted model (e.g., in the case
of a large language model), releasing of a model checkpoint, or other means that are
appropriate to the research performed.

While NeurIPS does not require releasing code, the conference does require all submis-

sions to provide some reasonable avenue for reproducibility, which may depend on the

nature of the contribution. For example

(a) If the contribution is primarily a new algorithm, the paper should make it clear how
to reproduce that algorithm.

(b) If the contribution is primarily a new model architecture, the paper should describe
the architecture clearly and fully.

(c) If the contribution is a new model (e.g., a large language model), then there should
either be a way to access this model for reproducing the results or a way to reproduce
the model (e.g., with an open-source dataset or instructions for how to construct
the dataset).

(d) We recognize that reproducibility may be tricky in some cases, in which case
authors are welcome to describe the particular way they provide for reproducibility.
In the case of closed-source models, it may be that access to the model is limited in
some way (e.g., to registered users), but it should be possible for other researchers
to have some path to reproducing or verifying the results.

5. Open access to data and code

Question: Does the paper provide open access to the data and code, with sufficient instruc-
tions to faithfully reproduce the main experimental results, as described in supplemental
material?

Answer: [Yes]
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Justification: Dateset is uploaded in https://huggingface.co/datasets/ljwztc/MedChain. Code
will be released in https://github.com/ljwztc/MedChain.

Guidelines:

» The answer NA means that paper does not include experiments requiring code.

* Please see the NeurIPS code and data submission guidelines (https://nips.cc/
public/guides/CodeSubmissionPolicy) for more details.

* While we encourage the release of code and data, we understand that this might not be
possible, so “No” is an acceptable answer. Papers cannot be rejected simply for not
including code, unless this is central to the contribution (e.g., for a new open-source
benchmark).

* The instructions should contain the exact command and environment needed to run to
reproduce the results. See the NeurIPS code and data submission guidelines (https:
//nips.cc/public/guides/CodeSubmissionPolicy) for more details.

 The authors should provide instructions on data access and preparation, including how
to access the raw data, preprocessed data, intermediate data, and generated data, etc.

* The authors should provide scripts to reproduce all experimental results for the new
proposed method and baselines. If only a subset of experiments are reproducible, they
should state which ones are omitted from the script and why.

* At submission time, to preserve anonymity, the authors should release anonymized
versions (if applicable).

* Providing as much information as possible in supplemental material (appended to the
paper) is recommended, but including URLSs to data and code is permitted.
6. Experimental setting/details

Question: Does the paper specify all the training and test details (e.g., data splits, hyper-
parameters, how they were chosen, type of optimizer, etc.) necessary to understand the
results?

Answer: [Yes]
Justification: See section 5 and Appendix A, B, and C.
Guidelines:

* The answer NA means that the paper does not include experiments.

* The experimental setting should be presented in the core of the paper to a level of detail
that is necessary to appreciate the results and make sense of them.

* The full details can be provided either with the code, in appendix, or as supplemental
material.
7. Experiment statistical significance

Question: Does the paper report error bars suitably and correctly defined or other appropriate
information about the statistical significance of the experiments?

Answer: [NA]

Justification: All model weights are obtained from their official repositories on Hugging
Face to ensure consistency and reliability.

Guidelines:

* The answer NA means that the paper does not include experiments.

* The authors should answer "Yes" if the results are accompanied by error bars, confi-
dence intervals, or statistical significance tests, at least for the experiments that support
the main claims of the paper.

* The factors of variability that the error bars are capturing should be clearly stated (for
example, train/test split, initialization, random drawing of some parameter, or overall
run with given experimental conditions).

* The method for calculating the error bars should be explained (closed form formula,
call to a library function, bootstrap, etc.)

* The assumptions made should be given (e.g., Normally distributed errors).
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8.

10.

« It should be clear whether the error bar is the standard deviation or the standard error
of the mean.

It is OK to report 1-sigma error bars, but one should state it. The authors should
preferably report a 2-sigma error bar than state that they have a 96% CI, if the hypothesis
of Normality of errors is not verified.

» For asymmetric distributions, the authors should be careful not to show in tables or
figures symmetric error bars that would yield results that are out of range (e.g. negative
error rates).

* If error bars are reported in tables or plots, The authors should explain in the text how
they were calculated and reference the corresponding figures or tables in the text.
Experiments compute resources

Question: For each experiment, does the paper provide sufficient information on the com-
puter resources (type of compute workers, memory, time of execution) needed to reproduce
the experiments?

Answer: [Yes]
Justification: See section 5.1.
Guidelines:

* The answer NA means that the paper does not include experiments.

 The paper should indicate the type of compute workers CPU or GPU, internal cluster,
or cloud provider, including relevant memory and storage.

* The paper should provide the amount of compute required for each of the individual
experimental runs as well as estimate the total compute.

* The paper should disclose whether the full research project required more compute
than the experiments reported in the paper (e.g., preliminary or failed experiments that
didn’t make it into the paper).

. Code of ethics

Question: Does the research conducted in the paper conform, in every respect, with the
NeurIPS Code of Ethics https://neurips.cc/public/EthicsGuidelines?

Answer: [Yes]

Justification: The research fully conforms to the NeurIPS Code of Ethics, adhering to all
ethical guidelines without deviation.

Guidelines:

¢ The answer NA means that the authors have not reviewed the NeurIPS Code of Ethics.

* If the authors answer No, they should explain the special circumstances that require a
deviation from the Code of Ethics.

* The authors should make sure to preserve anonymity (e.g., if there is a special consid-
eration due to laws or regulations in their jurisdiction).
Broader impacts

Question: Does the paper discuss both potential positive societal impacts and negative
societal impacts of the work performed?

Answer: [Yes]
Justification: See in section 6.
Guidelines:

* The answer NA means that there is no societal impact of the work performed.

* If the authors answer NA or No, they should explain why their work has no societal
impact or why the paper does not address societal impact.

» Examples of negative societal impacts include potential malicious or unintended uses
(e.g., disinformation, generating fake profiles, surveillance), fairness considerations
(e.g., deployment of technologies that could make decisions that unfairly impact specific
groups), privacy considerations, and security considerations.
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11.

12.

» The conference expects that many papers will be foundational research and not tied
to particular applications, let alone deployments. However, if there is a direct path to
any negative applications, the authors should point it out. For example, it is legitimate
to point out that an improvement in the quality of generative models could be used to
generate deepfakes for disinformation. On the other hand, it is not needed to point out
that a generic algorithm for optimizing neural networks could enable people to train
models that generate Deepfakes faster.

* The authors should consider possible harms that could arise when the technology is
being used as intended and functioning correctly, harms that could arise when the
technology is being used as intended but gives incorrect results, and harms following
from (intentional or unintentional) misuse of the technology.

* If there are negative societal impacts, the authors could also discuss possible mitigation
strategies (e.g., gated release of models, providing defenses in addition to attacks,
mechanisms for monitoring misuse, mechanisms to monitor how a system learns from
feedback over time, improving the efficiency and accessibility of ML).

Safeguards

Question: Does the paper describe safeguards that have been put in place for responsible
release of data or models that have a high risk for misuse (e.g., pretrained language models,
image generators, or scraped datasets)?

Answer: [NA]
Justification: Not applicable.
Guidelines:

» The answer NA means that the paper poses no such risks.

* Released models that have a high risk for misuse or dual-use should be released with
necessary safeguards to allow for controlled use of the model, for example by requiring
that users adhere to usage guidelines or restrictions to access the model or implementing
safety filters.

 Datasets that have been scraped from the Internet could pose safety risks. The authors
should describe how they avoided releasing unsafe images.

* We recognize that providing effective safeguards is challenging, and many papers do
not require this, but we encourage authors to take this into account and make a best
faith effort.

Licenses for existing assets

Question: Are the creators or original owners of assets (e.g., code, data, models), used in
the paper, properly credited and are the license and terms of use explicitly mentioned and
properly respected?

Answer: [Yes]
Justification: We obtain the permission from the website.
Guidelines:

* The answer NA means that the paper does not use existing assets.

* The authors should cite the original paper that produced the code package or dataset.

 The authors should state which version of the asset is used and, if possible, include a
URL.

* The name of the license (e.g., CC-BY 4.0) should be included for each asset.

 For scraped data from a particular source (e.g., website), the copyright and terms of
service of that source should be provided.

 If assets are released, the license, copyright information, and terms of use in the
package should be provided. For popular datasets, paperswithcode.com/datasets
has curated licenses for some datasets. Their licensing guide can help determine the
license of a dataset.

* For existing datasets that are re-packaged, both the original license and the license of
the derived asset (if it has changed) should be provided.
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13.

14.

15.

* If this information is not available online, the authors are encouraged to reach out to
the asset’s creators.

New assets

Question: Are new assets introduced in the paper well documented and is the documentation
provided alongside the assets?

Answer: [Yes]

Justification: See the abstract for a link to the dataset, website, and the code, which include
details about our new benchmark

Guidelines:

* The answer NA means that the paper does not release new assets.

* Researchers should communicate the details of the dataset/code/model as part of their
submissions via structured templates. This includes details about training, license,
limitations, etc.

* The paper should discuss whether and how consent was obtained from people whose
asset is used.

* At submission time, remember to anonymize your assets (if applicable). You can either
create an anonymized URL or include an anonymized zip file.

Crowdsourcing and research with human subjects

Question: For crowdsourcing experiments and research with human subjects, does the paper
include the full text of instructions given to participants and screenshots, if applicable, as
well as details about compensation (if any)?

Answer:
Justification: Not applicable.
Guidelines:
* The answer NA means that the paper does not involve crowdsourcing nor research with

human subjects.

* Including this information in the supplemental material is fine, but if the main contribu-
tion of the paper involves human subjects, then as much detail as possible should be
included in the main paper.

* According to the NeurIPS Code of Ethics, workers involved in data collection, curation,
or other labor should be paid at least the minimum wage in the country of the data
collector.

Institutional review board (IRB) approvals or equivalent for research with human
subjects

Question: Does the paper describe potential risks incurred by study participants, whether
such risks were disclosed to the subjects, and whether Institutional Review Board (IRB)
approvals (or an equivalent approval/review based on the requirements of your country or
institution) were obtained?

Answer:
Justification: Not applicable.
Guidelines:

* The answer NA means that the paper does not involve crowdsourcing nor research with
human subjects.

* Depending on the country in which research is conducted, IRB approval (or equivalent)
may be required for any human subjects research. If you obtained IRB approval, you
should clearly state this in the paper.

* We recognize that the procedures for this may vary significantly between institutions
and locations, and we expect authors to adhere to the NeurIPS Code of Ethics and the
guidelines for their institution.

* For initial submissions, do not include any information that would break anonymity (if
applicable), such as the institution conducting the review.
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16. Declaration of LLLM usage

Question: Does the paper describe the usage of LLMs if it is an important, original, or
non-standard component of the core methods in this research? Note that if the LLM is used
only for writing, editing, or formatting purposes and does not impact the core methodology,
scientific rigorousness, or originality of the research, declaration is not required.

Answer: [Yes]
Justification: We test the performance of LLM in our dataset.
Guidelines:

* The answer NA means that the core method development in this research does not
involve LLMs as any important, original, or non-standard components.

* Please refer to our LLM policy (https://neurips.cc/Conferences/2025/LLM)
for what should or should not be described.
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