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Statistical inference

Main - Biostatistical application in clinical study

Unaided vs With AI   

- Performance Improvement with 
use of AI?
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Historical Background (ROC Curve)

● World War II

● Classification of radar signal
○ Noise vs War Plane? 

Main - Performance Evaluation
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Application in Radiology (ROC Curve)

● Medical Image in Radiology
○ Chest X-ray, MMG, etc…

● Suspicious region on the image
○ Lesion vs Noise? 

Main - Performance Evaluation
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Construction of ROC Curve

● Sensitivity(y - axis)  
● 1 - Specificity (x-axis)

Main - Performance Evaluation
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Main  - Statistical Analysis for Regulatory Approval

Primary endpoint vs Secondary endpoint

Primary Endpoint

● outcome(s) that establish the effectiveness of the device in order to support regulatory 
action*

● ROC summary performance metric is recommended**

Secondary Endpoint

● To demonstrate additional effects after success on the primary endpoint*
● Sensitivity and Specificity is recommended when ROC summary performance metric is 

used** 
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Sample size estimation

Main - Statistical Analysis for Regulatory Approval

Factors affecting on sample size

● Predetermined value from previous studies

● Success criteria for the clinical study
● Type I error and Type II error for statistical 

judgement
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Multi-Reader Multi-Case Study

Test 1(Without AI CAD) AUC vs Test 2 (With AI CAD) AUC

Main - Statistical Analysis for Regulatory Approval
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Main - Statistical Analysis for Regulatory Approval

Standalone Study

Standalone Performance Assessment

● The performance of the device by itself
○ in the absence of any interaction with a clinician

● Estimates how well
○ the device marks regions of known abnormalities and
○ the device avoids marking regions other than the 

abnormalities(e.g., normal organ and structures)
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Main - Statistical Analysis for Regulatory Approval

Statistical Analysis using R 

● Specific R Packages 
○ RJaFROC
○ MRMCaov 
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Protocol
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Clinical Study Report
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Main - Use of AI in Work (typeset.io)
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