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• Why? (The Unmet Need)
• Need for greater clarity regarding the regulatory framework 

to address the iterative improvements that can occur post-
launch for AI/ML-enabled in vitro diagnostics

• What? (The Scope)
• Developing a framework for a predetermined change 

control plan for AI/ML-enabled IVDs, including both 
software as a medical device (SaMD) and in a medical 
device (SiMD)

Overview
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• Glossary
• Software pre-specifications (SPS) template
• Algorithm change protocol (ACP) template

Deliverables
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• Working Group Chair:
• Girish Putcha, MD, PhD | CMO, Freenome

• Sub-Group Leaders:
• Pat Baird, MS, MBA| Head of Global Software Standards, Philips
• Jeff Ballyns, PhD | Associate Director, Regulatory Policy, BD
• Nate Carrington, PhD | Head of Digital Health and Innovation, Global Regulatory Policy 

and Intelligence, Roche Diagnostics
• Sam Mostafavi, MS, MBA | Senior Director, Regulatory Affairs & Quality, Freenome
• Daniel Nichita, MD, MS | Product Manager, BARDA Sepsis Program, Beckman Coulter

• FDA Representatives:
• Sara Brenner, MD, MPH | Associate Dir for Medical Affairs, CMO for In Vitro 

Diagnostics |OHT7
• Vinay Pai, PhD, MBA | General Engineer, DHCoE

AI/ML Leadership
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46 Individuals and 18 member organizations 
• Abbott
• BARDA
• BD
• Beckman Coulter
• CDC
• CMS
• Exact Sciences
• FDA|CDRH |DHCoE
• FDA|CDRH|OIR
• Freenome

MDIC Members Engaged

• Grail Bio

• Hologic

• JnJ

• Medtronic

• MITA

• Philips

• Roche Diagnostics

• T-Gen

• Veeva



Anindita Saha
Assistant Director, Digital Health Center of Excellence
Center for Devices & Radiological Health (CDRH), US FDA 
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Partnering to Foster Responsible Innovation

Launched in 2020
FDA’s Digital Health Center of Excellence

• Part of the planned evolution of the digital health 
program

• Aligning strategy with implementation

• Driving synergy for digital health efforts

• Preparing FDA for the digital health future
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CERSI’s are collaborations 
between FDA and academic 
institutions to advance regulatory 
science through innovative 
research, training, and scientific 
exchanges.

FDA's Centers of 
Excellence in 

Regulatory Science 
and Innovation

Collaboration efforts focus on digital health technology, artificial intelligence / machine 
learning, health equity, measurement, and real-world evidence

Collaborative Communities are 
continuing forums in which private-
and public-sector members, which 
can include the FDA, work 
together on medical device 
challenges to achieve common 
objectives and outcomes

Digital Health Collaborations
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Collaboration 
between CDRH 
and MDIC has 
made a valuable 
impact on many 
areas of medical 
device regulatory 
science for 
patient benefit
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Input
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Transforming Health Systems and Daily Lives

Advances in AI/ML

Some of the greatest benefits are AI/ML’s ability to learn from real-world use and 
experience, and its capability to improve its performance.
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Usability

Equity

Trust

Accountabili
ty

We recognize the 
need for careful 
oversight to ensure 
the benefits of 
these advanced 
technologies 
outweigh the risks 
to patients.

Unique Considerations
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Proposing a Regulatory Framework

Published in 2019
Discussion Paper and Request for Feedback

• Received stakeholder feedback through:

• > 1,000 comments on public docket

• > 30 publications in peer-reviewed journals

• Pre-submission meetings on AI/ML devices

• Patient Engagement Advisory Committee Meeting
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Published in 2021
Action Plan for AI/ML-Based SaMD

Outlines five next steps to advancing access:

1. Update the proposed AI/ML regulatory framework

2. Strengthen FDA’s role in harmonizing GMLP 

3. Foster a patient-centered approach

4. Support development of regulatory science methods

5. Advance real-world performance pilots

Next Steps: Tailoring a Regulatory 
Framework
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Published 
AI/ML-
SaMD
Discussion 
Paper

First joined 
Collaborative 
Community
related 
to AI/ML

2019 20212020

Public 
Workshop 
on AI/ML 
in 
Radiologic
al Imaging

PEAC Mtg 
on 
Patient 
Trust in 
AI/ML 
Devices

Published
AI/ML 
Medical 
Device 
Software 
Action Plan 

WORKSHOP

Evolving Role 
of AI in 

Radiological 
Imaging

February 28-28, 2020

Collaborative Approach to AI/ML-Enabled 
Devices

Posted List 
of Currently 
Marketed 
AI/ML 
Devices

Public 
Workshop 
on 
Transparenc
y of AI/ML 
Devices

WORKSHOP

Transparency of 
AI/ML-Enabled 

Medical Devices
October 14,, 2021

Published 
GMLP
Guiding
Principles

Future Plans (2021+) AI/ML Medical Device Software Action Plan

 Update the 
proposed AI/ML 
framework

 Strengthen FDA’s 
role in harmonizing 
GMLP

 Foster a patient-
centered approach

 Support 
development of 
regulatory science 
methods

 Advance real-world 
performance pilots

Recent Milestones

https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-and-machine-learning-software-medical-device
https://www.fda.gov/news-events/fda-brief/fda-brief-fda-announces-participation-first-two-collaborative-communities-working-develop-solutions
https://www.fda.gov/medical-devices/workshops-conferences-medical-devices/public-workshop-evolving-role-artificial-intelligence-radiological-imaging-02252020-02262020
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A strength of AI/ML systems is their ability to 
learn from real world data and improve 
performance over time

Change Control Plan includes:
• Software Pre-Specifications (SPS):                         

describes "what" aspects the manufacturer 
intends to change through learning, 

• Algorithm Change Protocol (ACP):                    
explains "how" the algorithm will learn and 
change while remaining safe and effective

Developing Draft Guidance on Change   
Control Plan

Tailoring a Regulatory Framework for AI/ML-Enabled SaMD

Part 1: Regulatory 
Framework

Overlay of FDA's TPLC approach on AI/ML workflow
Adapted from Proposed Regulatory Framework for Artificial Intelligence/Machine Learning (AI/ML)-
Based SaMD
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Further Questions or Feedback

DigitalHealth@fda.hhs.gov 

www.fda.gov/digitalhealth

Anindita Saha  
Assistant Director, Digital Health Center of Excellence

Center for Devices and Radiological Health, U.S. Food and Drug Administration
anindita.saha@fda.hhs.gov

mailto:Anindita.saha@fda.hhs.gov


Pat Baird, Philips

Artificial Intelligence and 
Machine Learning for IVDs: 
Introduction & Overview
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In 2019, the FDA published a discussion paper for modifications to AI/ML 
systems, which introduced the concept of a Predetermined Change Control 
Plan (PCCP), SaMD Pre-Specifications (SPS) and Algorithm Change Protocol 
(ACP). 
This Framework builds on that paper, describing recommended elements 
that should be included within a PCCP to enable a clear understanding of 
anticipated, future software changes, and how they will be implemented.  
The Framework applies to both software as a medical device (SaMD) and 
software in a medical device (SiMD).  
https://www.fda.gov/medical-devices/software-medical-device-
samd/artificial-intelligence-and-machine-learning-software-medical-
device

Background

https://www.fda.gov/medical-devices/software-medical-device-samd/artificial-intelligence-and-machine-learning-software-medical-device
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This Framework should be considered an initial thought piece outlining 
considerations for how industry and FDA evaluate planned changes to an 
approved AI/ML-enabled IVD. It is intended to be an initial set of considerations 
for developers as they plan for software changes, to carefully evaluate and 
clearly present the potential impacts that the changes may have on the device’s 
intended use, performance, and labeling. It is not intended to be prescriptive, nor 
does it purport to be a definitive document about how to develop a PCCP and its 
SPS and ACP components for FDA consideration.
MDIC and the AI/ML for IVDs Working Group welcome constructive feedback on 
this Framework and ideas for further work in the field of AI/ML-enabled medical 
devices for regulatory purposes.

“Intended Use” of the Paper
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Preparing a clear PCCP, with organized and comprehensive SPS and ACP elements, can help FDA understand 
the scope and methods associated with the implementation of anticipated postmarket changes to AI/ML-
enabled IVDs. A PCCP provides a proactive way of communicating future updates to regulators and facilitates 
and accelerates innovation in the application of AI/ML (and is necessary to enable continuous learning AI/ML 
algorithms) while ensuring safety and effectiveness.
The SPS is focused on describing the motivations, technical elements, and impact behind a planned 
postmarket change to an AI/ML-enabled IVD. The SPS assists software developers in explaining the 
anticipated changes to AI/ML-based software that will occur after device approval. The SPS helps delineate a 
“region of potential changes” around the initial specifications and labeling of an already approved IVD, and 
assess the potential impact the change will have on intended use, performance, and labeling of the IVD.
The ACP builds on the content in the SPS, describing the steps that will be taken to implement the planned 
changes in the SPS. These steps span the entire continuum of a product update lifecycle, from data 
management to performance evaluation and monitoring, algorithm retraining and updating, and plans for 
rolling back to previous versions. The ACP also describes plans for communicating with end users and ensuring 
transparency with each planned change. Developing an ACP relies on a consideration of the risks inherent in 
the product or device, estimation of the risks related to the amount of proposed change, and estimation of 
the anticipated benefits of the proposed change.

Key Takeaways
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There have been many papers published about AI over the past several 
decades, and Machine Learning for medical devices is a collision of two 
worlds – the regulated medical device world and the data science world. 
Because of the possibility to misuse / misunderstand some of the key terms, 
the paper includes a glossary.

For example, what do you think of when you see the term “validation” ?

Terminology Challenge
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The team knew this would be a significant effort, so we separated into three 
teams – one to work on the Overview materials (including a glossary), 
another on SPS, and another for ACP. 

Because this was such a new and possible complex topic, most of the paper is  
appendices – a deep dive into scope of changes that might be included in the 
SPS, examples of both SPS and ACP, and a discussion about statistics review.

Paper Structure



Glossary
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Deliverables Develop a glossary of 
terms associated with 
AI/ML, based on previously 
published sources 
(national, international, 
standards, etc.) This 
provides a standardized 
vocabulary that will be 
used by the WG. 
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Strategy: Re-Use! Many AI/ML glossaries have been 
developed, in whitepapers and 
standards.
IMDRF started an ML glossary 
project in Sept 2020. Individual 
countries submitted their 
suggestions for words & 
definitions; I combined those with 
my collection from papers & 
standards
This was used as a starting point 
for MDIC … 
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Current Status: 
Selection & 
Filtering

Initial inventory of 122 terms with 200+ 
definitions. 
Reviewed & reduced to inventory of 38 
terms
Duplication! AI = 16 definitions, ML = 13 
definitions
Where there are duplicates, we’ve flagged 
which definition we want to use as a 
starting point and have made notes about 
combining w/other definitions.
Maintaining traceability back to parent 
documents (e.g., some standards are in 
draft)



Nate Carrington, Roche Diagnostics

Software Pre-Specifications
(SPS) Template
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SPS Template Purpose
• Enables a SW developer to explain the 

anticipated modifications it plans to 
implement once the software is in use.

• Intended to support a SW developer in 
drawing a “region of potential changes” 
around the original device specifications 
and labeling.

The 
“WHAT”
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Elements Described Within the SPS Template

Motivation for 
the 
Anticipated 
Change

Technical 
Description of 
the 
Anticipated 
Change

Anticipated 
Change 
Impact 
Assessment

Anticipated 
Labeling 
Changes 
Associated 
with the 
Anticipated 
Change

Software 
Comparison 
Table Before 
and After the 
Anticipated 
Change
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Appendix – Scope of SPS Changes
• Describes important considerations for a 

software developer to keep in mind when 
contemplating anticipated changes for 
inclusion within a PCCP.

• Content leverages existing FDA guidance 
and IMDRF SaMD Risk Categorization 
Framework.

• Incorporates flowcharts to guide readers.  
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Appendix – SPS Examples
• Intended to demonstrate the practical application of SPS 

template.

• Three Examples:

• Addition of a digital pathology scanner to a digital pathology SaMD.

• Changes to a SiMD algorithm for a blood-based diagnostic test.

• Changes to a SaMD used to predict insulin resistance.



Jeff Ballyns, BD
Daniel Nichita, Beckman Coulter

Algorithm Change Protocol
(ACP – the ‘How’)
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ACP Mission
• Develop a comprehensive ACP 

template that supports the pre-
determined change control plan (PCCP) 
outlined in the SPS for both SaMD and 
SiMD.

• The ACP template is intended to 
leverage the methods used to obtain 
SaMD/SiMD clearance/approval.

• Focus on what needs to be done 
differently/accounted for to implement 
an algorithm change/modification as 
part of the PCCP without requiring 
regulatory resubmission. 
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ACP Content

• Training & Test Data collection Protocols 
• Quality Assurance
• Data Usage

Data Management 
Plan

• Algorithm Testing/Monitoring in Post-market
• Frequency of assessments/Triggers for Evaluation
• Statistical Analysis Plan

Performance Evaluation & 
Monitoring Plan • Retraining Criteria/Objectives

• Algorithm 
Assessment/Evaluation for IFU 
expansion

• Backup/Recovery Procedures

Algorithm Retraining 
& Rollback Plans

• Version Tracking and Control
• V&V Methods
• Update Triggers and Procedure
• User Communication Plan

Algorithm 
Update Plan
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Statistics & ML Model 
Performance 
Evaluation Primer

Overview of the basic statistics and common statistical 
metrics used in ML model performance evaluation, including:

• Review of the confusion matrix, sensitivity, specificity, area 
under the receiver operating curve (AUROC), PPV, NVP, 
area under the precision recall curve (AUPRC) and other 
common statistical metrics

• Relationship between the receiver operating curve (ROC) 
profile and the ML model’s performance and 
discriminatory power

• Optimal selection of a classifier threshold on the ROC
• Selection of appropriate metrics for performance metrics 

for ML models addressing balanced vs imbalanced 
problems 
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ACP Examples

• Blood-based diagnostic test for 
breast cancer 

• IVD Assay, IVD instrumentation, & 
ML-based algorithm to provide a 
result

• Modifications:
o Improved performance 

claims
o Use of a new analyte
o Expand IFU to cover new 

disease space – Lung cancer

SiMD
• Smartphone-Based IVD White Blood Cell 

Count Test
• IVD Assay, IVD standard control imaging 

card, & ML-based algorithm to analyse 
and provide numerical output

• Modifications:
o Expand smartphone compatibility 

to allow for use with other models 
and vendors

o Expand Indications to allow 
application to run on other “3rd

party” assays.

SaMD - Tool
• Smartphone-Based IVD at-home 

test for diagnosing Influenza A&B
• IVD Assay, IVD standard control 

imaging card, & ML-based 
algorithm to provide a diagnosis

• Modifications:
o Expand smartphone 

compatibility to allow for use 
with other models and 
vendors 

o Expanding IFU to include 
SARS-CoV-2

o Allow test to use different 
analytes and reagents

SaMD - Clinical



February 1 – 28, 2022

Public Comment Period
https://mdic.org/news-events/publiccomments/ 
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