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Robustness of LLM as a Medical Assistant

This work explores LLM collaborations in the context of medical decision-making, 

ranging from individual perspectives to collective consensus

Fig. Typical problem in group decision making
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Decision Making with LLM Agent (s)
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…
. . .

Zero-shot Few-shot CoT Voting Debate

Solo Group
Where is this optimal point within this spectrum?



Why do we need to select the same methods across the problems?  
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Why do we need to select the same methods across the problems?  

❖ Let’s consider the complexity of the input problem!
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Why do we need to select the same methods across the problems?  

❖ Let’s consider the complexity of the input problem!

❖ Based on the input complexity, let’s use different methods to solve the problem!
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Ours and previous approaches
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Ours and previous approaches
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▪ MDAgents is the first work to adaptively determine the inference framework based on the input complexity



Ours and previous approaches
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▪ MDAgents is the first work to adaptively determine the inference framework based on the input complexity

▪  This adaptive structure mirrors real-world clinical decision making process



Medical Knowledge

A 19-year-old Caucasian male presents to your 

office with hypopigmented skin. He undergoes a 

skin biopsy and is found to have an absence of 

melanocytes in the epidermis. Which of the 

following is the most likely diagnosis? A. Tinea 

versicolor B. Albinism C. Vitiligo D. Solar lentigo 

E. Melanoma

Differential Diagnosis (DDx)

Multi-modal Reasoning

Sex: M, Age: 47 Geographical region: North 

America 

Pathology: PSVT 

Symptoms:

- I feel pain.

- The pain is: tugging, Burning …

Differential diagnosis:

PSVT: 0.22, Anemia: 0.16,Panic attack: 0.14, Atrial 

fibrillation: 0.11, Anaphylaxis: 0.11, Cluster 

headache: 0.09, Chagas: 0.07, Scombroid food 

poisoning: 0.07, HIV (initial infection): 0.01

What does the circle in image D surround? 

A: Abnormal mitotic figures 

B: Central keratinization 

C: Frank atypia 

D: Areas of necrosis 

MDAgents Complexity 
Check

Framework
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Case Study
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Case Study (Cont.)
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Case Study (Cont.)
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Case Study (Cont.)
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Case Study (Cont.)
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Case Study (Cont.)
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Case Study (Cont.)
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LLM Recruitment Example

PCP MDT MDT w/ hierarchy ICT
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Datasets
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Main Experiment Results

▪ Need more experiments with different 
seeds to better understand the trends

▪ Currently running experiments with more 
benchmarks
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Ablation 1: 
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Ablation 2: 
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Ablation 3: 

They eventually converges…!
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Complexity Assessment Comparison w/ Human Physicians

Dataset: MedQA

Number of Samples: N=50

Two among the three physicians had two years of medical training Internal Medicine (Post graduate year 2 (PGY-2) and 

one among them is a general physician.
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Complexity Assessment Comparison w/ Human Physicians

Dataset: MedQA

Number of Samples: N=50

Two among the three physicians had two years of medical training Internal Medicine (Post graduate year 2 (PGY-2) and 

one among them is a general physician.

▪ ICC2k: 0.269

▪ ICC3k: 0.280

➔ Moderate agreement among the raters, highlighting the inherent complexity and subjectivity in evaluating medical 

questions. 

➔ The variability in ratings could be attributed to differences in individual experience, interpretation of the question's 

context, and the nuances of medical knowledge.
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Research Direction

Multi-LLMs for Decision Support

Moderator

▪ Multi-modal Medical Reasoning

▪ Multi-modal Medical QA

▪ Diagnostic Support

▪ …
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Research Direction

Multi-LLMs for Decision Support Patient-Doctor Interaction

Moderator Critic

Doctor

Patient

Moderator

▪ Multi-modal Medical Reasoning

▪ Multi-modal Medical QA

▪ Diagnostic Support

▪ …

▪ Medical Reasoning

▪ Medical QA

▪ Medical Summarization

▪ Real-world Dialogue

▪ Simulated Dialogue
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Research Direction

Patient-Doctor Interaction Patient-Caregiver-Doctor Interaction

Doctor

Patient

Caregiver

Moderator Critic

Doctor

Patient

▪ Medical Reasoning

▪ Medical QA

▪ Medical Summarization

▪ Real-world Dialogue

▪ Simulated Dialogue

▪ Medical Summarization

(hospitalization/discharge)

▪ Real-world Dialogue

▪ Simulated Dialogue

▪ Personalized Monitoring/Intervention

Health-LLM [1]

Multi-LLMs for Decision Support

Moderator

▪ Multi-modal Medical Reasoning

▪ Multi-modal Medical QA

▪ Diagnostic Support

▪ …

34[1]  Kim, Y., Xu, X., McDuff, D., Breazeal, C., & Park, H. W. (2024). Health-LLM: large language models for health prediction via wearable sensor data, arXiv. arXiv preprint arXiv:2401.06866.



Thank you for listening!

Contact: ybkim95@mit.edu 

Project Page:

mailto:ybkim95@mit.edu
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