Transforming Al with Predetermined Change Control Plans

The rapid advancement of artificial intelligence technology is revolutionising healthcare, particularly through software as a medical device
(SaMD). These tools, which utilise Al for tasks such as image analysis, signal processing and clinical decision support, are reshaping patient
care. However, the dynamic nature of Al requires a regulatory framework that can accommodate its evolving capabilities. Predetermined Change
Control Plans (PCCPs) offer a promising solution, enabling agile updates to SaMD while ensuring patient safety and fostering innovation.

The Need for a New Change Management Model

Current regulatory frameworks for medical devices are predominantly designed for static, "locked" systems. These frameworks require
manufacturers to submit any substantial updates to their devices for approval before implementation. While this approach prioritises patient
safety, it is inherently unsuited to Al-driven SaMD, which relies on continuous updates to remain effective. This mismatch creates significant
challenges for developers of Al-based healthcare solutions.

One critical issue is data drift, where an Al model's training data no longer reflects real-world conditions, leading to a decline in performance. For
Al-enabled devices to function optimally, manufacturers must respond quickly to such changes by retraining and updating their models. However,
the existing regulatory process often involves lengthy reauthorisation procedures, creating delays that can compromise the effectiveness of
devices in the field. These delays also limit the ability of manufacturers to tailor Al models to specific populations or local conditions.

The time-intensive nature of current regulatory processes poses a barrier to innovation and widespread adoption of Al-driven medical devices.
Without a more agile approach, manufacturers may find it difficult to maintain their devices' performance or respond promptly to new challenges.
PCCPs provide a pathway to address this issue by pre-authorising specific changes, allowing SaMD developers to implement necessary
updates within a predefined scope while maintaining safety and compliance.

Key Elements and Benefits of PCCPs

PCCPs are documents that outline a framework for future modifications to medical devices, providing a structured approach to change
management. Recent draft guidance from the US Food and Drug Administration (FDA) identifies three key elements that a PCCP should include:

1. Description of Modifications: A detailed list of proposed changes, along with rationales for their implementation.
2. Modification Protocol: A defined methodology for developing, validating and implementing the specified changes.
3. Impact Assessment: An evaluation of the benefits and risks associated with the modifications, accompanied by mitigation strategies.

This structured approach enables manufacturers to plan ahead and anticipate potential changes in the post-market phase, reducing the need for
time-consuming reauthorisations. For example, PCCPs allow developers to swiftly address data drift by retraining their Al models and
implementing adjustments within the bounds of pre-approved documentation. This ensures that SaMD continues to perform at its best while
reducing the regulatory burden on both manufacturers and oversight bodies.

For regulatory authorities, PCCPs help streamline workflows by eliminating the need for repeated reviews of similar updates. This allows
regulators to focus more of their resources on tasks directly related to safety and compliance. For patients, the benefits are equally significant.
SaMD, which requires frequent updates to maintain and improve performance, can now reach the market more quickly, ensuring faster access to
innovative healthcare solutions.

Unlocking Innovation and Global Alignment
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The implementation of PCCPs has the potential to transform the SaMD landscape, but their success relies on achieving international alignment.
Divergent regulations across jurisdictions could significantly diminish their value, particularly for manufacturers operating in multiple countries.
Efforts are already underway to harmonise approaches to PCCPs, with regulatory bodies such as the FDA, Health Canada and the UK’s
Medicines and Healthcare Products Regulatory Agency collaborating on shared standards. The International Medical Device Regulators Forum is
also working towards early alignment, ensuring that PCCPs are practical and widely applicable.

Integration with existing regulatory systems is another critical consideration. PCCPs must work seamlessly alongside quality management
systems, risk assessment protocols and other established frameworks to avoid adding complexity to the regulatory process. Flexibility is equally
important; PCCPs should strike a balance between being sufficiently detailed to ensure safety and minimally burdensome for manufacturers to
prepare during the pre-market phase.

While PCCPs are particularly valuable for Al-driven SaMD, their broader applicability to other medical devices and in vitro diagnostics (IVDs)
highlights their potential as a versatile tool for change management in healthcare. By fostering a proactive approach to updates, PCCPs
encourage manufacturers to prioritise patient safety while maintaining the agility needed to respond to new challenges.

Predetermined Change Control Plans represent a significant advancement in the regulation of Al-enabled healthcare solutions. By providing a
structured yet flexible framework for managing updates, PCCPs address the unique challenges posed by Al while maintaining the highest
standards of patient safety. Their success, however, depends on achieving international alignment, integrating with existing systems and
maintaining a focus on flexibility.

As the adoption of SaMD continues to grow, the need for practical and efficient regulatory mechanisms will only become more pressing. With the
concerted efforts of manufacturers, regulators and international organisations, PCCPs have the potential to unlock the full benefits of Al in
healthcare. By enabling timely updates and fostering innovation, they ensure that patients worldwide can access cutting-edge medical
technologies that improve outcomes and enhance care.
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