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Define Use Case

Custom created:

P(Lung Cancer)=.45

5

Clinical
Standard
Use Case:

Vs.
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Create Cohort
• Representative of the target population

• Disease Prevalence

• Selection Bias or Spectrum Effect



BMJ 2016;353:i3139

Disease prevalence = 50%Disease prevalence = 2%

Create Cohort
• Representative of the target population

• Disease Prevalence

• Selection Bias or Spectrum Effect
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Create Cohort
• Representative of the target population

• Disease Prevalence

• Selection Bias or Spectrum Effect
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All Institutions

*Centralized model building, federated model shows higher accuracy 

*
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Algorithms are brittle

• Demographic variables

• Comorbidities

• Technology

• Disease severity

19
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INCONSISTENCIES BETWEEN ACQUISITION DEVICES
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INCONSISTENCIES BETWEEN AI ALGORITHMS



Chest Xray (CPT 70101)MGH v7.4 (p=0.45)

AI ModelUse Case

Pneumothorax

Clinical Feed

View
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Device
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AI LIFE CYCLE SUMMARY

SUCCESSFUL AI ALGORITHMS REQUIRE MANY PHASES OF VALIDATION AND MONITORING

FDA CLEARED AI ALGORITHMS FOR MEDICAL IMAGING ARE OFTEN VERY BRITTLE

UNLIKE OTHER APPROVED DEVICES, AI ALGORITHMS’ INPUT DATA CHANGES CONSTANTLY

WITHOUT MONITORING, IT IS NOT KNOWN WHEN ALGORITHMS STOP PERFORMING TO SPEC

METHODS FOR CLEARANCE AND LABELING ARE INCONSISTENT AND UNCLEAR TO THE PUBLIC

AUTONOMOUS AI ALGORITHMS WILL HAVE FAR MORE SERIOUS CONSEQUENCES IF THEY FAIL

42% not reported



‘RULE-OUT’ ALGORITHM CONSIDERATIONS

RULE-OUTS REQUIRE AN EXTREMELY HIGH NEGATIVE PREDICTIVE VALUE

• SPECIAL CONTROL: SOCIETY MAY REQUIRE SUPERHUMAN PERFORMANCE

TESTS FOR SAFETY AND EFFECTIVENESS SHOULD BE DIFFERENT THAN OTHER CAD
• SAFE: EACH FALSE NEGATIVE COULD REPRESENT A LOSS OF LIFE

• EFFECTIVE: POSITIVE PREDICTIVE VALUE AS HIGH AS POSSIBLE

PREVALENCE OF RADIOLOGIC FINDINGS FOR MANY DISEASES ARE OFTEN VERY LOW

• SPECIAL CONTROL:  TEST WITH A LARGE COMPREHENSIVE POPULATION (DISTRIBUTED VALIDATION)

SHOULD CONTINUOUSLY MONITOR FOR FALSE NEGATIVES IN THE RELEASED PRODUCT

• SPECIAL CONTROL: ALL CASES SHOULD BE CONTINUOUSLY MONITORED FOR STATISTICAL CHANGES

• SPECIAL CONTROL: HUMANS SHOULD OVERREAD A FIXED PERCENTAGE OF CASES (MAYBE ALL INITIALLY?)

RADIOLOGY EXAMS CAN HAVE MORE THAN ONE FINDING

• WHEN AI IS NEGATIVE, WOULD THE RECOMMENDATION BE TO NOT INTERPRET FOR OTHER FINDINGS?
• POOR FOLLOWING OF FDA LABELLING COULD LEAD TO CRITICAL ERRORS IN DIAGNOSIS

0.64%

CT PULMONARY ANGIOGRAM COMMON IMPORTANT FINDINGS



SIX LEVELS OF AUTOMATION (SAE J3016)
U.S. NATIONAL HIGHWAY TRAFFIC SAFETY ADMINISTRATION

THE ROAD TO AUTONOMOUS AI



THE ROAD TO AUTONOMOUS AI

LEVEL 0 LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5
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LEVEL 0 LEVEL 1 LEVEL 2 LEVEL 3 LEVEL 4 LEVEL 5

DETERMINE IMAGE FITNESS

IMPROVE IMAGE QUALITY (POSTP)

DETERMINE PRIORITY (CADt)

DETECT FINDING (CADe)

QUANTIFY MEASUREMENTS (POSTP)

SINGLE-SHOT DIAGNOSES (CADx)

ANALYZE PRIOR EXAMS

ANALYZE CLINICAL HISTORY

CREATE OVERALL IMPRESSION

CREATE OVERALL RECOMMENDATION

EXPLAIN REASONING

COMMUNICATE RESULTS

CLINICAL

FUNCTIONALITY
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