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Introduction  
Artificial Intelligence (AI) and Machine Learning (ML) technologies are increasingly 
integrated into medical devices, offering enhanced capabilities in diagnostics, 
patient monitoring, and treatment. However, the continuous learning and 
iterative improvements inherent to AI/ML models present regulatory challenges. 
Traditionally, modifications to medical devices that may affect their safety 
or efficacy require new regulatory submission of a 510(k) which can delay 
iterative AI/ML model improvements and increase the regulatory burden.

To address this, the Predetermined Change Control Plan (PCCP) was recently introduced 
by the FDA as a regulatory tool that allows manufacturers to pre-specify, at the time of 
the device’s initial market authorization application—whether that is a 510(k), PMA or 
De Novo pathway, the types of AI/ML model changes that will be made post-market—
without requiring additional regulatory submissions. Instead, these changes can be 
clearly described in the PCCP, along with predefined validation, risk mitigation, and 
control mechanisms to ensure that they maintain the device’s safety and effectiveness.

The primary goal of the PCCP is to balance innovation with regulatory oversight, enabling 
faster and more efficient updates to AI/ML models while maintaining patient safety and 
appropriate device performance within its intended use. This is particularly critical for 
continuously learning AI/ML models that improve over time using real-world data. 
 
The MDIC AI/ML Framework for PCCPs aligns with FDA, Health Canada, and 
MHRA regulatory principles and provides structured guidance on how to 
develop and implement a PCCP which consists of three core components:

1.	 Description of Modifications (DOM) – Defines what post-
market changes are expected in the AI/ML model

2.	 Modification Protocol – Details how these changes 
will be implemented and controlled

3.	 Impact Assessment – Assesses the risks and benefits of the planned 
modifications 
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The MDIC AI/ML Framework for PCCPs document provides a structured approach to developing a 
comprehensive PCCP that ensures AI/ML-enabled medical devices can evolve efficiently without 
unnecessary regulatory delays. This Executive Summary outlines key components and elements of 
this framework. For additional details, please refer to the full document.

Importantly, we note that the FDA is not an author of this publication, and the concepts expressed 
here do not represent the official views of the Agency, the U.S. Department of Health and Human 
Services (HHS) nor the U.S. Government. MDIC does encourage manufacturers to have early and 
frequent discussions with the FDA during the pre-submission phase when drafting a PCCP to 
ensure its appropriateness.

1. Description of Modifications (DOM)
 
What is the DOM and Why is it Important?

The Description of Modifications (DOM) serves as the blueprint for anticipated changes to the 
AI/ML model of a medical device. It establishes boundaries for acceptable modifications and 
provides justifications for these changes. The DOM ensures that all future modifications remain 
within a pre-approved scope and that they do not alter the device’s intended use or fundamental 
performance characteristics.

Key Elements of the DOM 
 
	 1. List of Modifications

•	 Specifies anticipated updates to AI/ML models, including:

	» Retraining on new data (e.g., retraining the same model with new patient data)

	» Model feature enhancements (e.g., changes to model input features)

	» Algorithm refinements (e.g., changes to model algorithm structure, type, or 
other parameters)

•	 Changes must be specific, verifiable, and within a well-defined scope.

	 2. Rationale for Each Modification

•	 Describes the purpose behind each change, such as:

	» Prevention of data or concept drift

	» Enhancing diagnostic accuracy

	» Expanding compatibility with additional data sources

	» Reducing bias or improving fairness across patient demographics

	 3. Technical Description of Planned Changes

•	 Provides a detailed explanation of how modifications will be implemented.

•	 May include:

	» Retraining strategy
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	» Description of the changes in input data and data types

	» Description of the adjustments to AI model parameters

	» Description of the structural changes to the model’s algorithm

	 4. Labeling Updates

•	 Specifies how modifications affect device labeling, if at all

•	 Changes may include updates to:

	» Performance claims

	» User instructions

	» Warnings or contraindications if the modification impacts certain populations

The DOM ensures transparency by clearly defining the region of acceptable modifications while 
maintaining the device’s approved intended use.

2. Modification Protocol

What is the Modification Protocol and why is it important?

The Modification Protocol outlines how the changes described in the DOM will be implemented, 
validated, and monitored. It establishes predefined controls that ensure each modification maintains 
device safety and effectiveness. This proactive approach eliminates the need for repetitive regulatory 
submissions, as the process for validating AI/ML model updates is already pre-approved.

Key Elements of the Modification Protocol 
 
	 1. Data Management Practices

•	 Defines how data is collected, curated, cleaned, and used for model retraining.

•	 Key considerations:

	» Data integrity (description of data sources, pipelines, transformations, missing 
data handling and cleaning methods bias detection insuring high-quality, bias-free 
datasets).

	» Training and test dataset separation (method for proper dataset separation to 
ensure unbiased evaluation).

	» Reference standards (method for establishing ground truth for model performance).

	 2. Retraining Practices

•	 Specifies in what circumstances and how AI/ML models will be retrained.

•	 May include:

	» Retraining triggers (e.g., degraded performance, new data availability, prevention or 
detection of data or concept drift)

	» Model retraining or modification procedures to ensure stability and safety during 
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updates.

	 3. Performance Evaluation Protocols

•	 Details how modifications will be tested and validated before deployment.

•	 Covers:

	» Key performance metrics (e.g., definition of performance metrics and cutoffs for 
accuracy, sensitivity, specificity, PPV, F1 Score)

	» Pre-update validation (description of how the model will be validated against its 
specified performance metrics before go-live)

	» Post-update monitoring for unexpected behavior, performance degradation or 
unintended bias

	 4. Update Procedures

•	 Establishes a clear workflow for deploying AI/ML model changes.

•	 Includes:

	» Model version tracking (versioning of model updates and the data used to train and 
test a model update, ensuring all updates are properly tracked and documented; 
model versions may be separate from primary software versions)

	» Software verification and validation (confirming updates function as intended)

	» User communication strategies (i.e., notifying clinicians and patients of changes)

	 5. Rollback Plan

•	 Provides a contingency strategy in case a model update negatively impacts 
performance or introduces errors.

•	 Defines:

	» Triggers for rollback (when an update must be reversed)

	» Reversion procedures (how to restor a previous model version safely)

The Modification Protocol ensures a structured and controlled process for AI/ML model updates, 
reducing regulatory uncertainty while ensuring ongoing device performance.

3. Impact Assessment

What is the Impact Assessment and why is it important?

The Impact Assessment evaluates whether a planned modification introduces new risks or alters 
the device’s intended function. It ensures that every update maintains the safety, effectiveness and 
intentend use.

Key Elements of the Impact Assessment

	 1. Assessment of Model Changes on Intended Use and Device Classification

•	 Ensures that AI/ML updates do not change the device’s fundamental purpose
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•	 Confirms that modifications do not require reclassification under FDA regulations

	 2. Comparison of Different Model Versions

•	 Analyzes pre- and post-modification performance

•	 Ensures that new updates meet or exceed previous model capabilities

	 3. Risk Mitigation Strategies

•	 Identifies potential safety risks introduced by modifications

•	 Defines mitigation strategies (e.g. user training)

•	 Ensures that changes comply with FDA’s Quality System Regulation (QSR) and Good 
Machine Learning Practices (GMLP)

	 4.Post-Market Monitoring and Surveillance

•	 Establishes procedures for tracking model performance over time

•	 Ensures that any negative trends (e.g., bias, drift, performance degradation) are detected 
early and addressed

The Impact Assessment serves as the final safeguard, ensuring that all modifications remain safe, 
effective, and clinically beneficial.

Conclusion

The MDIC AI/ML Framework for PCCPs provides a structured approach for managing post-market 
modifications to AI/ML-enabled medical devices, ensuring they can evolve efficiently without repeated 
regulatory submissions and unnecessary regulatory delays. Its primary components are:

•	 A Description of Modifications (DOM) to outline and justify planned model updates,

•	 A Modification Protocol to establish rigorous controls for implementing, validating, and 
monitoring these updates, and

•	 An Impact Assessment to evaluate and mitigate update risks, ensuring ongoing safety 
and effectiveness

The PCCP framework offers a streamlined regulatory pathway with proactive risk management allowing 
faster deployment of AI/ML model improvements while ensuring that modifications remain within a 
pre-approved scope. This provides increased flexibility for continuously learning AI models, making 
real-time model adaptation possible under controlled conditions. 

Implementation of a well-structured PCCP benefits not just manufacturers, but also regulators, 
healthcare providers, and patients. Appropriate PCCP implementation reduces time-to-market for 
critical AI model enhancements, ensures that AI-driven medical devices remain clinically effective and up 
to date, even with changes in underlying patient populations, and promotes transparency and trust in 
AI-based healthcare solutions, aligning with global regulatory trends.

This framework aligns with the FDA’s recent PCCP for medical devices guidance2, as well as regulatory 
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trends with Health Canada and MHRA, making it an essential tool for developers of AI/ML-enabled 
medical devices. Proper implementation of a PCCP can significantly reduce regulatory burdens, 
allowing for faster, safer, and more efficient AI/ML model updates, allowing manufacturers to accelerate 
innovation while ensuring compliance and patient safety.
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