
Foundation Models 

Evaluation and Regulation



Merlin Abdominal CT FM

• Trained on 15.5k CT scans and 

corresponding radiology 

reports (6M tokens)

• Pre-trained using ICD 

diagnosis codes

• Evaluated on 5k internal and 

5k external studies
Blankemeier et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Merlin: 3D Abdominal CT FM

Blankemeier et al. Merlin: A Vision Language Foundation Model for 3D Computed Tomography. arXiv 2024.



Merlin Capabilities: Zero Shot Classification 

Blankemeier et al. Merlin: A Vision Language Foundation 
Model for 3D Computed Tomography. arXiv 2024.
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• Zero-Shot Classification: F1, AUROC, etc

• Phenotype Prediction: AUROC, AUPRC, etc

• Retrieval: Recall @k

• Disease Prediction: AUROC, AUPRC, etc

• Report Generation: ROUGE, GREEN, LLM-as-a-judge. etc

• Segmentation: Dice, ASSD, etc

Merlin Evaluation Criteria



• Do we evaluate/regulate the model or the tasks?

Foundation Models



Contemporary LLM Evaluation

Chiang et al. "Chatbot arena: an open platform for evaluating LLMs by human preference”. ICML 2024.



Contemporary LLM Evaluation

Chiang et al. "Chatbot arena: an open platform for evaluating 
LLMs by human preference”. ICML 2024.



Challenges with Chatbot Arena

Singh et al. The Leaderboard Illusion. 2025.



Healthcare LLM Eval Any Better?



Scalable Evaluation Benchmarks

MedHELM



MedArena



Health Bench

• New benchmark released by OpenAI in May 2025

Arora et al. "HealthBench: Evaluating Large Language Models Towards Improved Human Health”. arxiv 2025.

“HealthBench is a rubric evaluation.”



• Themes and rubric criteria

Health Bench

Arora et al. "HealthBench: Evaluating Large Language Models Towards Improved Human Health”. arxiv 2025.



Evaluation Drives Translation



Regulation of Healthcare AI Models

FDA Artificial Intelligence and Machine Learning (AI/ML)-Enabled Medical Devices. 2025.
Mulharidaran et al, A scoping review of reporting gaps in FDA-approved AI medical devices . npj Digital Medicine (2024)



Extensive Commercial Interest

AI vendors exhibiting at Radiological Society of North America 2023 Annual Meeting



Byrne J. FDA 510(k) vs PMA: What’s the Best Path for Your Device? 2025. 

Regulation of Healthcare AI Models

• Current FDA guidelines 



Computer Aided Diagnosis Triage (CADt)

O’Neil et al. Active Reprioritization of the Reading Worklist Using Artificial Intelligence Has a Beneficial Effect on the Turnaround Time for Interpretation of Head CT with 
Intracranial Hemorrhage. Radiology AI. 2024



• CAD e: Detection

• Visual annotation 
overlay on image

CAD e vs CAD x

Image Modified from Radiological Society of North America (Medical Xpress: Women pay for AI to boost mammogram findings)



• CAD e: Detection

• Visual annotation 
overlay on image

• CAD x: Diagnosis

• Prediction of some 
underlying health 
status/prognosis

CAD e vs CAD x

Image Modified from Radiological Society of North America (Medical Xpress: Women pay for AI to boost mammogram findings)

30% chance of 
malignancy



• CAD e: Detection

• Visual annotation 
overlay on image

• CAD x: Diagnosis

• Prediction of some 
underlying health 
status/prognosis

• CAD e/x: Both

CAD e vs CAD x

Image Modified from Radiological Society of North America (Medical Xpress: Women pay for AI to boost mammogram findings)

30% chance of 
malignancy



• CAD t: Standalone study comparing AI model to experts

• CAD e/x: Standalone study + multi-reader multi-case study

Common Validation Studies

Chen et al. Artificial intelligence driven 3D reconstruction for enhanced lung surgery planning. Nature Communications 2025.



• Searchable database of regulated products

Transparency of Regulatory AI Eval



• Example product – Bunkerhill BMD

Transparency of Regulatory AI Eval

• Bunkerhill BMD performance was 
validated in a stand-alone retrospective 
study for overall agreement of the 
device output compared to the 
established ground truth. 

• The pivotal testing dataset consisted of 
371 CT studies from four (4) 
geographically diverse sites. 

• The Bunkerhill BMD algorithm 
achieved a sensitivity of 81.0 (74.0 - 
86.8) and specificity of78.4 (72.3 - 
83.7),… 



What is Not Regulated?

FDA. Clinical Decision Support Software Frequently Asked Questions (FAQs). 2024. 



What is Not Regulated? 

• Ambient scribes record the 
conversation between a 
patient and physician

• Transcription tools generate 
text and create an encounter 
note

• Encounter note can include 
diagnoses that would be 
used for billing



Reminder Slide from Past Lecture

The patient is s/p left frontal craniotomy. A small 
amount of intracranial gas is seen posterior to the 

surgical intervention, which could represent 
postoperative changes. Extensive edema is seen in the left 
frontal lobe at the site of presumed surgery. Additionally 
multiple foci of hemorrhage are seen in the region of the 
left frontal lobe. Midline shift to the right is seen in the 

frontal region. The ventricles, cisterns, and sulci are 
unremarkable, without effacement. Comparison with 

prior studies from outside institution would be helpful in 
further evaluation of these findings.

Radiology Report Findings Report Impressions

1. Left frontal craniotomy. 
2. Frontal midline shift to 

the right. 
3. Extensive left frontal 

lobe edema. 
4. Multiple foci of 

hemorrhage in the right 
frontal lobe.

Van Veen et al. Clinical Text Summarization: Adapting Large Language Models Can Outperform Human Experts. Nature Medicine, 2024.

Not 

Regulated



• Shifting focusing from pre-
deployment to total life cycle

• Emphasizing need for continuous 
monitoring of deployed models 

Future Approaches for Evaluation



• Key Requests sent to all Hospital CEOs in California:

• A list of all commercially available or purchased decision-making tools, products, 
software systems, or algorithmic methodologies currently in use that assist or 
contribute to the performance of any of the following functions:  

• The purposes for which these tools are currently used, how these tools inform 
decisions, and any policies, procedures, training, or protocols that apply to use of 
these tools; and

• The name or contact information of the person(s) responsible for evaluating the 
purpose and use of these tools and ensuring that they do not have a disparate 
impact based on race or other protected characteristics.

Request from CA Attorney General
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