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FDA Approved SaMD AI Tools for screening 
mammography

• Assisting the radiologist in interpretation

– Detection/Diagnosis

– Density

• Triage

– Separating high from low risk mammograms 
(current cancer)

• “second” reader, diverse paradigms for image 
review

JAMA Intern Med. 

2015;175:1828-1837



FDA Approved Lesion Detection and Diagnosis 
Applications for Screening Mammography

Tool (Company)
Number
of Cases

Radiologists in 
Reader Study Reported AUCs

MammoScreen 2.0 
(Therapixel)

240 for DM

240 for DBT

14 for DM

20 for DBT

0.80 (radiologists aided) vs 0.77

(radiologists unaided) for DM

0.83 (radiologists aided) vs 0.79

(radiologists unaided) for DBT

Genius AI Detection 
(Hologic)

390 17
0.83 (radiologists aided) vs 0.79

(radiologists unaided)

ProFound AI Software 
V3.0 (iCAD)

260 24
0.85 (radiologists aided) vs 0.80

(radiologists unaided)

Transpara 1.7.0 
(ScreenPoint Medical 
B.V.)

240 for DM

240 for DBT

14 for DM

18 for DBT

0.89 (radiologists aided) vs 0.87

(radiologists unaided) for DM

0.86 (radiologists aided) vs 0.83

(radiologists unaided) for DBT

Lunit INSIGHT MMG 
(Lunit)

240 12
0.81 (radiologists aided) vs 0.75 
(radiologists unaided)



History of CAD

• CAD applied to mammography approved by FDA in 1998
• With reimbursement, use rapidly increased across the U.S.
• Multiple study designs in early phases: retrospective, reader studies, 
prospective small single site, etc. with mixed results on impact of CAD on 
accuracy of mammographic interpretation



Challenges addressed by BCSC:                      
No improvement of digital 
mammography performance with CAD

Odds ratio for CAD vs. No CAD adjusted for site, age, race, time since prior mammogram and calendar year of exam using 
mixed effects model with random effect for exam reader and varying with CAD use found no significant difference in 
sensitivity, specificity or recall rate.

Study Strengths
• Current performance 2003-09
• Only digital mammo with CAD
• Learning curve addressed
• > 569k CAD exams



Human-Computer 
Interactions are 
complex

Simulations are not 
the same as actual 
“real world” 
performance



Computer Assistance vs Autonomous 

Interpretation

Traditional CAD

Fully Autonomous 

Interpretation  of 

Subset of ExamsAI Triage

Fully Autonomous 

Interpretation  of All 

Exams for Specific 

Case Use
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Device Classification – Overview

FDA classifies devices according to
risk and intended use. 

- Class I vs Class II vs Class III

- Classification Regulation

- 513(g) Request for Information

2

Identify the 
claims being 

made
(Is it a “device”?) 

Identify device 
functions

(What does the 
device do?) 

Look for appropriate 
classification 

regulation
(How does FDA 

classify the device?)



Device Classification – Class I Devices
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▪Class I Devices

- General controls 



Device Classification – Class II Devices
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▪Class II Devices

- General controls

- Special controls

- 510(k) Premarket 

Notification



Device Classification – Class III Devices

▪Class III Devices

- General Controls

- Premarket Approval



Premarket Pathways 
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PMA is the FDA process of scientific and regulatory review to evaluate the safety and effectiveness of Class III medical devices.

Premarket approval (PMA)

A 510(k) is a premarket submission made to FDA to demonstrate that the device to be marketed is as safe and effective.

Cleared 510(k) premarket notification  

De Novo classification is a risk-based classification process.

De novo review 

A device may be exempt if FDA determines that a 510(k) is not required to provide reasonable assurance of safety and effectiveness.

Exempt from premarket notification 

Also known as a “preamendments device” that has been “grandfathered” in due to its existence on the market before May 28, 1976. 

Pre-1976, grandfathered device



Device Approval Pathways: Premarket Approval
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▪ Premarket Approval (PMA)

- A PMA is required prior to marketing any Class III device.

- FDA assesses a PMA to determine whether the information provided by the sponsor 

provides a “reasonable assurance of safety and effectiveness”.

- Applicant must provide “valid scientific evidence” of safety and effectiveness.



Device Approval Pathways: Premarket Approval
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PMA Supplement Type Description 

Prior approval (180 days) • For significant changes that affect the safety and 
effectiveness of the device

• In-depth review and approval by FDA required 
before implementation of the change

30-Day Notice • Used for modifications to manufacturing procedures 
that affect the safety and effectiveness of the device

• Change may be made 30 days after FDA receives the 
notice, unless FDA informs the PMA holder that the 
notice is not adequate 

Changes Being Effected • Can implement after FDA acknowledges receipt that 
submission qualifies for “CBE” supplement

Annual Report • Certain changes not reported in PMA supplement 

▪ PMA Supplements



Device Approval Pathways: Premarket Notification
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▪ 510(k) Clearance

- A 510(k) notification does not lead to the “approval” of a device. 

- A manufacturer must wait for FDA to issue an order that the device is “substantially 

equivalent” to a predicate device.

- Certain modifications to previously cleared devices require a new 510(k).



Premarket Notification: 510(k) Clearance

1
0

▪ 510(k) Clearance

- Must establish that the device has the same intended use as a legally marketed 

predicate device and

• Has the same technological characteristics as the predicate device, or

• Has different technological characteristics and the information submitted demonstrates that the 

device is as safe and effective as a legally marketed device, and does not raise different questions 

of safety and effectiveness than the predicate device



Premarket Pathways: De Novo Review 

▪ De Novo Review

- Devices not otherwise classified by 
§513(a)(1) of the FD&C Act.

- Two pathways

1. submission of a 510(k) notice; or 

2. direct de novo application 
pathway.
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FDC Act § 201(h)(1):

(h)(1) The term "device" … means an instrument, apparatus, implement, machine, 
contrivance, implant, in vitro reagent, or other similar or related article, including 
any component, part, or accessory, which is-

(A) recognized in the official National Formulary, or the United States Pharmacopeia, or 
any supplement to them,

(B) intended for use in the diagnosis of disease or other conditions, or in the cure, 
mitigation, treatment, or prevention of disease, in man or other animals, or

(C) intended to affect the structure or any function of the body of man or other animals, and

which does not achieve its primary intended purposes through chemical action 
within or on the body of man or other animals and which is not dependent upon 
being metabolized for the achievement of its primary intended purposes. The term 
"device" does not include software functions excluded pursuant to section 360j(o) 
of this title.

What is a Device?
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FDC Act §396. Practice of medicine

Nothing in this chapter shall be construed to limit or interfere with the 

authority of a health care practitioner to prescribe or administer any legally 

marketed device to a patient for any condition or disease within a legitimate 

health care practitioner-patient relationship. This section shall not limit any 

existing authority of the Secretary to establish and enforce restrictions on 

the sale or distribution, or in the labeling, of a device that are part of a 

determination of substantial equivalence, established as a condition of 

approval, or promulgated through regulations. Further, this section shall not 

change any existing prohibition on the promotion of unapproved uses of 

legally marketed devices.

Does the FDA regulate the practice of medicine?
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Can doctors develop AI for use in their own practice?
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Can doctors develop AI for use in their own practices?

Exemptions:
Licensed practitioners, including physicians, dentists, and optometrists, 
who manufacture a mobile medical app or alter a mobile medical app 
solely for use in their professional practice and do not label or promote 
their mobile medical apps to be generally used by other licensed 
practitioners or other individuals.29,30 For example, if Dr. XYZ, a licensed 
practitioner, creates a mobile medical app called the “XYZ-recorder” that 
enables attaching an ECG electrode to a smartphone, and provides the 
“XYZ-recorder” to his/her patient to use it to record the patient’s 
electrocardiographic readings for 24 hours, Dr. XYZ is not considered a 
mobile medical app manufacturer. If Dr. XYZ is in a group practice 
(including a telehealth network) and permits other physicians in the 
practice to provide the XYZ-recorder to their patients, Dr. XYZ is not 
considered a mobile medical apps manufacturer. However, if Dr. XYZ, the 
licensed practitioner, distributes the “XYZ-recorder” and, through labeling 
or promotion intends to make it generally available to or to be generally 
used by other physicians (or other specially qualified persons), Dr. XYZ 
would be considered a mobile medical app manufacturer.



© 2023 Foley Hoag LLP. All Rights Reserved 66

Excluding low risk software through 

legislation…

and policy development:

How have FDA’s authorities adapted to software?

Excludes certain software from regulation as a device:

• Software used for administrative support in healthcare facilities;
• Software used for general health and wellness;
• Electronic health records
• Software used only to transfer, store, convertor display data or 

results (aka Medical Device Data Systems)
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Re-thinking authorities and practices to handle 

sophisticated software (AI/Machine Learning) 

and other Software as a Medical Device.

How have FDA’s authorities adapted to software?
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AI Privacy & Security Concerns

• HIPAA privacy and security in data exchange   

• Transparent data collection (patient consent), Big Data  

• Ethical and social implications

• Implementation standards and obligations 

• Properly validated algorithm 

• Sample size and data input  

• Cyber Security

• Corrupting data systems, malware, hacks, nefarious actors

2023 KBR - ALL RIGHTS RESERVED



Medical Malpractice: Delay/Failure to 

Diagnose

• ~30% of all medical malpractice lawsuits 

• ~12 million significant misdiagnoses a year 

• ~ 1/3rd of medical operations are unnecessary

• ~30% of radiologists have experienced a malpractice claim

• 800 million annual scans 

• 2% false positive 

• >25% false negative 

2023 KBR - ALL RIGHTS RESERVED



Promise of Radiology AI: Aid in Correct 

Diagnosis

• Machine-assisted diagnosis 

• Collective intelligence of doctors + machine learning to improve 

diagnostic accuracy 

• Serve as a second opinion 

• Improve likelihood of arriving at correct diagnosis 

• Upgrade diagnosis 

• From an art → digital data-driven science

2023 KBR - ALL RIGHTS RESERVED



AI as a Medical Standard of Care?

• Accuracy in diagnosis and treatment 

• Essential part of diagnostic care

• Hone ability to predict response to treatment 

• More mainstream in clinical care  

• A new medical malpractice liability trap?

“Teaching a machine to read is harder than anyone thought.” 

-Lynda Chin, M.D. 

2023 KBR - ALL RIGHTS RESERVED
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