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Chapter 18 

Regulation and Policy Landscape for AI in Healthcare 

 

edical AI cannot develop responsibly without well-defined legal and legislative 

frameworks that protect patients and promote innovation.  Artificial intelligence 

(AI) systems, particularly adaptive algorithms that are always changing, provide 

distinct difficulties for approval, oversight, and accountability in contrast to conventional 

medical equipment or medications.  Although regulatory bodies like the European Medicines 

Agency (EMA) and the U.S. Food and Drug Administration (FDA) have started to develop 

standards for assessing safety, efficacy, and transparency, the rate of advancement in AI 

frequently surpasses the scope of current regulations. International harmonization efforts are 

being made to close these gaps by developing uniform worldwide standards that make cross-

border deployment and cooperation easier.  In order to address concerns like algorithmic drift, 

risk classification, and post-market surveillance of AI products, policymakers must carefully 

strike a balance between the need for quick adoption and patient safety. This chapter focuses 

on growing international frameworks, regulatory categories, performance monitoring, future 

directions, and U.S. and EU methods.  It offers a thorough road map for comprehending how 

regulations will influence AI in healthcare going forward. 

M 
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The Role of the FDA in Regulating Medical AI 

 

Software as a medical device (SaMD), which includes numerous AI-based healthcare 

technologies, is one of the medical devices that the Food and Drug Administration (FDA) is 

primarily responsible for monitoring for safety and effectiveness in the United States.  FDA 

oversight has historically concentrated on fixed items with well-defined dangers.  AI's capacity 

for adaptive learning, however, presents special regulatory difficulties, especially when these 

systems change after they are put into use.  In response, the FDA launched a risk-based 

framework and categorized AI technologies under pre-existing procedures, including 

premarket approval (PMA), De Novo classification, and 510(k) premarket notification. 

Notably, in 2019, the FDA published its proposed regulatory framework outlining a 

comprehensive approach to the product lifecycle for "AI/ML-Based Software as a Medical 

Device." This entails a commitment to real-world performance monitoring, explicit 

expectations for transparency, and premarket certification of safety and efficacy.  A move 

toward more flexible, developer-focused regulatory regimes that can support iterative AI 

improvements is also seen in pilot programs like the FDA's Digital Health Software 

Precertification Program. 
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CE Marking and the European Union Approach 

 

The Medical Device Regulation (MDR) and the In Vitro Diagnostic Regulation (IVDR), which 

were both implemented recently, regulate AI-enabled medical technologies in the European 

Union.  Before AI systems can be sold in EU nations, these frameworks demand conformance 

evaluations and CE marking.  A device bearing the CE mark satisfies the fundamental safety 

and performance standards set out by the EU.  Crucially, AI-based systems are subject to strict 

classification guidelines under the MDR and must be reviewed by a notified body if they are 

thought to pose a greater risk. A significant commitment to lifecycle regulation is demonstrated 

by the MDR's emphasis on software classification, performance assessment, and post-market 

surveillance.  Furthermore, an AI Act that would establish horizontal AI regulation across all 

industries, including healthcare, has been proposed by the European Commission.  The AI Act 
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places restrictions on high-risk AI systems, such as diagnostic tools, and classifies them 

according to danger, ranging from negligible to intolerable.  Although it adds complexity, this 

dual regulatory system guarantees strong oversight. 

Harmonization Efforts and International Standards 

 

To lessen fragmentation and expedite cross-border approvals, global efforts are being made to 

standardize AI legislation in the healthcare industry.  Consistent nomenclature and standards 

for software as a medical device have been promoted in large part by the International Medical 

Device Regulators Forum (IMDRF). The SaMD Working Group of the IMDRF has specifically 

offered recommendations on risk classification, quality management systems, and the creation 

of empirical data.  Guidelines on the ethics and governance of AI in health have also been 

released by the World Health Organization (WHO), with a focus on accountability, safety, and 

inclusivity. Best practices for the creation, verification, and application of AI tools in healthcare 

contexts are established in large part by ISO (International Organization for Standardization) 

and IEC (International Electrotechnical Commission) standards.  For example, ISO/IEC 27001 

concentrates on information security, which is a crucial element for AI systems managing 

sensitive patient data, while ISO 13485 establishes quality system criteria for producers of 

medical devices.  These international standards promote interoperability and establish the 

framework for regulatory decisions to be recognized by both parties. 



AI in Medicine: Transforming Diagnosis, Treatment, and Care 

123 | P a g e  

 

Regulatory Pathways and Risk Classification 

Classifying risks is one of the most important parts of regulating AI.  AI systems are usually 

assessed by regulatory bodies according to their intended application, influence on clinical 

judgment, and possible repercussions in the event of failure.  While high-risk systems, such 

AI-driven diagnostic or therapeutic tools, are subject to stringent regulatory examination, 

lower-risk applications, like administrative tools or wellness apps, might not be as closely 

watched. Tiered classification systems are used by the FDA, MDR, and other agencies to 

establish the necessary level of monitoring, paperwork, and testing. 

For instance, the PMA process is only used for high-risk, innovative devices that need clinical 

trials, whereas the FDA's 510(k) method is frequently utilized for low- to moderate-risk devices 

that are essentially identical to current technologies.  Similar to this, the EU's MDR influences 

the level of conformance tests by classifying software from Class I (low risk) to Class III (high 

risk).  In order to successfully traverse regulatory submissions and introduce AI solutions to 

the market without sacrificing safety, developers must be aware of these channels. 

AI Performance Tracking in Clinical Practice 

 

AI systems, in contrast to conventional medical devices, can change over time thanks to 

machine learning algorithms that adjust in response to fresh data. For this reason, post-market 

surveillance is especially important to guarantee continued efficacy and safety. The use of real-
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world evidence (RWE) to monitor AI systems after deployment is becoming more and more 

important to regulatory organizations. Data gathered in clinical settings, user feedback, adverse 

event reporting, and performance indicators are all included in this. Through a specified change 

control plan, the FDA's complete product lifecycle approach permits algorithmic adjustments 

and promotes ongoing monitoring. 

Vigilance reporting and post-market clinical follow-up are essential components of the MDR 

framework in the EU.  In order to identify any unintended outcomes, biases, or model drift, AI 

engineers must set up systems.  Maintaining clinician trust and regulatory compliance also 

requires traceability of choices and transparency in algorithm modifications.  Real-world 

performance monitoring will be essential to the safe and long-term integration of healthcare 

systems as they become more dependent on AI. 

Regulatory Developments and Prospects 

Healthcare AI regulations are changing quickly to keep up with the ever-changing nature of 

these technologies.  The future of AI governance is being shaped by a number of trends.  First, 

as regulators work to guarantee that patients and physicians can comprehend AI decision-

making procedures, there is an increasing focus on algorithmic transparency and explainability.  

Second, flexible regulatory frameworks that permit real-time learning while preserving 

oversight, such conditional approvals and sandbox settings, are being investigated. Third, there 

is a move toward global collaboration, with efforts to promote regulatory convergence seeking 

to speed up innovation and cut down on duplication.  In the discussions surrounding 

regulations, ethical issues such as responsibility, equity, and inclusivity are also becoming more 

and more important.  For example, a growing regulatory focus is making sure AI systems don't 

worsen already-existing healthcare disparities. Finally, new issues pertaining to disinformation, 

hallucinations, and patient autonomy will need to be addressed by regulators when generative 

AI and huge language models become more prevalent in healthcare settings.  To safely utilize 

AI's full potential in healthcare, regulations must be flexible, moral, and cooperative in the 

upcoming years. 

  


