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CONCEPT

VALIDATION
AND CLINICAL
DEPLOYMENT

PERFORMANCE
MONITORING

WHAT ARE THE MOST IMPORTANT

CLINICAL TASKS FOR AI?

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?

HOW DO WE MAKE SURE

AI IS WORKING IN THE

REAL WORLD?

AI EFFECTIVENESS AND PATIENT SAFETY DEPEND ON VALIDATION AND PERFORMANCE MONITORING
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FDA AI MARKET ASSESSMENT

Source: Bakul Patel, Director Digital Health, CDRH/FDA
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FDA AI MARKET ASSESSMENT

https://cdn.medicalfuturist.com/wp-content/uploads/2019/06/The-Medical-Futurist-FDA-approved-AI-algorithms-in-medicine-2019-09.png

Radiology has the 
majority of FDA cleared 

healthcare AI 
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FDA AI MARKET ASSESSMENT

Source: Bakul Patel, Director Digital Health, CDRH/FDA
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RESEARCH NEEDS TO ADVANCE AI IN CLINICAL PRACTICE
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Radiology AI Ecosystem 
• Structured use cases
• Data access
• Patient safety
• Clinical integration



FDA Discussion Paper on Continuously Learning Algorithms and the FDA Software Precertification Program
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ACR DSI INITIATIVES

Define-AI

Structured AI Use Cases

• Standardized inputs and outputs

•Common data elements

•Defined pathways for clinical integration

“Good Machine Learning Practices”
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ACR DSI INITIATIVES

Certify-AI

Algorithm Validation

•Diverse validation data sets
- Multiple institutions

- Diverse patient  demographics

- Diverse imaging equipment

•Built according to the use case

•Reasonable costs for developers as 
compared to reader studies

•Access to diverse data for validation

“Premarket Assurance of Safety and Effectiveness”
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ACR DSI INITIATIVES

Assess-AI
Algorithm Monitoring In Clinical 
Practice

•AI registries

•Capture algorithm performance 
from practicing radiologists

•Capture meta-data about the 
examination

• Feedback to developers / FDA

•Working with FDA to capture 
data

“Real World Performance Monitoring”



FDA Discussion Paper on Continuously Learning Algorithms and the FDA Software Precertification Program

Define-AI

Certify-AI

Assess-AI
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CONCEPT

VALIDATION
AND CLINICAL
DEPLOYMENT

PERFORMANCE
MONITORING

ARTIFICIAL INTELLIGENCE: CONCEPT TO CLINICAL PRACTICE

WHAT ARE THE MOST IMPORTANT

CLINICAL TASKS FOR AI?

HOW DO WE VALIDATE AI 
ALGORITHMS FOR CLINICAL

PRACTICE?

HOW DO WE MAKE SURE

AI IS WORKING IN THE

REAL WORLD?

Certify-AI

Define - AI



What Do Radiologists 

And Other Radiology 

Professionals Need 

To Adapt To A Future 

With AI?

16

Develop
AI Models for 

Commercial Use

Collaborate with Other 
Institutions to

Improve AI Models

Run, Adapt and Create AI 
Models For Local Use

Curate and Annotate Data for AI 
Training and Validation

Contribute to AI 
Use Case Development

Evaluate AI Algorithms for 
Use in Clinical Practice

Learn the Basics of AI for 
Use in Clinical Practice
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0% 10% 20% 30% 40% 50% 60% 70%

Improve AI Reimbursement For Clinical Use

Make It Easier For Radiologists To Create AI Tools

Automatically Evaluate Accuracy Of AI

Provide Ways To Evaluate AI Products Using Local Images

Evaluate AI Products With Representaticve Data Sets

What Should The ACR Do For Radiologists 
To Advance The Use Of AI In Clinical Practice

2020 DSI DATA SCIENCE ACR MEMBER SURVEY
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Autonomous AI 
In Clinical 
Practice

AUTONOMOUS AI IN CLINICAL PRACTICE

Source: Robert Ochs  Deputy Director of Radiological Health / CDRH / FDA – FDA Workshop Presentation



© 2017 | DATA SCIENCE INSTITUTE™: AMERICAN COLLEGE OF RADIOLOGY | ALL RIGHTS RESERVED.

Always 
works

5%

Inconsistent
93%

Never 
works

2%

If yes, how accurate is it?
(n=519)

ACR DSI AI SURVEY
AI PENETRANCE IN CLINICAL PRACTICE AND ACCURACY

No
70% Yes

30%

30% Of ACR Members Responded They 
Are Using AI But Only 23% In Routine 

Clinical Use

2020 DSI DATA SCIENCE ACR MEMBER SURVEY
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ACR DSI AI SURVEY
AI PENETRANCE IN CLINICAL PRACTICE AND ACCURACY

Patient Bias
37%

Conspicuity Bias
21%

Scanner Bias
7%

Arbitrary
35%

What makes it inconsistent?
(n=519)

5%

95%

Is it safe to run autonomously?

Yes No

2020 DSI DATA SCIENCE ACR MEMBER SURVEY
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ACR WILL SUBMIT PUBLIC COMMENTS
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ACR PUBLIC COMMENTS

The ACR strongly believes that it is too soon for the FDA to consider 
clearance of algorithms that are designed to provide autonomous 
image interpretation, which are essentially rendering medical care 

without physician supervision. Without comprehensive research into 
the requirements for ensuring algorithms are generalizable to the 
heterogeneity in typical patient populations as well as the broad 

heterogeneity in imaging equipment and image acquisition protocols 
as well as a definable mechanism to ensure the longitudinal 

performance of the algorithm, we believe autonomously functioning 
algorithms would pose a significant risk to patient safety. 
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PROPOSED USES OF AUTONOMOUS AI

• Identification of normal examinations (e.g. screening 
mammography)
- Continuous monitoring of large numbers of studies to account for the low 

prevalence of breast cancer
- Must detect begin disease that could mimic breast cancer
- Is there analogy to PAP smears (10% over-read in population with 6.8% positive)?

• Rule out examinations (e.g. pulmonary embolus)
- Makes sense for work list prioritization but not for final interpretations
- What about other disease processes – aortic dissection, pneumothorax?
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POTENTIAL USE CASES FOR EARLY USE OF “AUTONOMOUS AI”

• Population health management
- Osteoporosis, hepatic steatosis, emphysema, coronary calcification
- Identify “missed care” opportunities that can be transmitted to patients EHR or 

referring physician outside of the standard imaging report

• Opportunities
- Can be used without affecting existing services
- Can test autonomous AI in an environment where treatment is not dictated by the 

algorithm
- Puts radiologists at forefront of population health management
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Trusted Relationships
Public Private Partnerships

INDUSTRY REGULATORS

PHYSICIANS
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http://www.acrdsi.org/

Physicians Technologists Data Scientists Informaticists Health Care ExecsIndustry

Patients

OPEN DISCUSSION


