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Regulating, implementing and evaluating Al in Singapore healthcare:

Al governance roundtable’s view
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May O Lwin'7 PhD, Joseph Sung'4¢ PhD

ABSTRACT

Introduction: An interdisciplinary panel, comprising
professionals from medicine, Al and data science, law and
ethics, and patient advocacy, convened to discuss key
principles on regulation, implementation and evaluation
of Al models in healthcare for Singapore.

Method: The panel considered 14 statements split across
4 themes: “The Role and Scope of Regulatory Entities,”
“Regulatory Processes,” “Pre-Approval Evaluation of Al
Models” and “Medical Al in Practice”. Moderated by a
thematic representative, the panel deliberated on each
statement and modified it until a majority agreement
threshold is met. The roundtable meeting was convened
in Singapore on 1 July 2024. While the statements reflect
local perspectives, they may serve as a reference for
other countries navigating similar challenges in Al
governance in healthcare.

Results: Balanced testing approaches, differentiated
regulatory standards for autonomous and assistive Al, and
context-sensitive requirements are essential in regulating
Al models in healthcare. A hybrid approach—integrating
global standards with local needs to ensure Al comple-
ments human decision-making and enhances clinical
expertise—was recommended. Additionally, the need for
patient involvement at multiple levels was underscored.
There are active ongoing efforts towards development
and refinement of Al governance guidelines and
frameworks balancing between regulation and freedom.
The statements defined therein provide guidance on
how prevailing values and viewpoints can streamline Al
implementation into healthcare.

Conclusion: This roundtable discussion is among the
first in Singapore to develop a structured set of state-
ments tailored for the regulation, implementation
and evaluation of Al models in healthcare, drawing
on interdisciplinary expertise from medicine, Al, data
science, law, ethics and patient advocacy.
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governance, regulation

CLINICAL IMPACT

What is New

e This roundtable discussion is among the first in
Singapore to develop a structured set of statements
for regulation, implementation and evaluation of Al
models in healthcare.

Clinical Implications

® The panel advocates context-specific testing
approaches to balance between patient safety and
innovation.

® This panel recommends selectively adopting
international standards, to fit regulations to suit
Singapore’s needs; and engaging patients actively
at multiple levels as key stakeholder in Al
governance and regulation.

INTRODUCTION

Artificial Intelligence (Al) can transform healthcare
by enhancing operational efficiency, improving
diagnostics and prognostics, personalising and
guiding treatment.” These advances promise better
patient outcomes and more effective resource
allocation. However, implementing Al into healthcare
also comes with significant risks, including algorithm
bias,? concerns on patient privacy and autonomy,’
cognitive uncertainty in using Al for clinical decision-
making,* and unpredictable affectations on the doctor-
patient relationship.® These risks highlight the need
for robust Al governance and regulation to ensure
that Al technologies are safe, ethical and transparent.
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Effective governance regulations can safeguard patient
trust, ensure accountability and mitigate unintended
consequences. This ensures that healthcare systems
are able to harness the benefits of Al responsibly.

In Singapore, regulatory oversight of Al in healthcare
currently relies on voluntary compliance to published
guidelines.® Several such guidelines exist, including
the Artificial Intelligence in Healthcare Guidelines
(AIHGle) developed by Singapore’s Ministry of Health
with the Health Sciences Authority (HSA) and the
Integrated Health Information Systems.” The HSA's
regulatory guidelines on Al Medical Devices (Al-
MD)® was aimed at outlining good practices for Al
developers and users.® The Al Governance Testing
Framework and Toolkit,” which comprises 11 key Al
ethics principles, is aligned with Singapore's Model
Al Governance Framework' and other international
Al frameworks. In 2024, Singapore issued the Model
Al Governance Framework for Generative Al (GenAl).
This GenAl framework proposes 9 dimensions that
comprises “a systematic and balanced approach to
address concerns related to GenAl while continuing to
facilitate innovation.”"

In Europe, the European Union (EU) Artificial Intelli-
gence Act tiers Al according to risk; defines obligations
and liabilities of stakeholders and users (notably,
obligations fall on developers for high-risk Al systems);
and demands technical documentation, outlines how to
use the Al, and provides a summary on training data.
The Act also requires model evaluations, adversarial
testing, post-deployment tracking (incident reporting)
and cybersecurity protections. Finally, the EU Artificial
Intelligence Act bans certain Al practices, including
real-time biometric identification and social scoring.
The approach taken in the US is more diffused,
with state legislatures passing Al bills rapidly, setting
differing thresholds, coverage and subject matter.
There is no federal equivalent of the same scope as
the EU Artificial Intelligence Act. The regulatory
landscape is also rapidly evolving in China. A
proposed Al law has been drafted (Artificial Intelli-
gence Law of the People's Republic of China) in
May 2024, and is circulated for inputs amongst
scholars. While there is some initial criticism that
the Chinese Al law favours industry over individual
protection, its circulation to academia presents
unprecedented and exciting opportunity for academic
and public inputs to shape practice. Internationally,
the World Health Organization (WHO) is actively
collaborating with member states to develop compre-
hensive guidance on governance, ethical standards
and regulations. These efforts aim to address
emerging opportunities and challenges, mitigate
risks, protect public health, and build trust in the use
of Al in healthcare.

Differences in Al governance rules could create
tensions and present practical challenges for real-
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world compliance. Currently, there is a lack of
common approaches or resolution on what needs to
be regulated. To gain holistic perspective, bringing
key opinion leaders and stakeholders together to
deliberate on critical issues and reach consensus can
help provide insights that in turn, informs on actionable
policies.

METHOD

This roundtable aimed to deliberate and establish
consensus on key issues on Al regulation in
healthcare. The roundtable panel comprised of 17
experts in medicine, Al, data science, law, ethics and
patient advocacy (Table 1 and Supplementary Table
S1). Panellists were selected based on their prior
involvement in related initiatives, including those
led by the Ministry of Health’s Centre of Regulatory
Excellence (MOH-CoRE) and Al Singapore. Additional
participants were invited through referrals, chosen
for the significance and influence of their roles in
the national implementation and deployment of
medical Al.

Fourteen statements, representing the themes of
“The Role and Scope of Regulatory Entities,”
“Regulatory Processes,” “Pre-Approval Evaluation
of Al Models” and “Medical Al in Practice” (Table 2)
were developed by the working group after a deep
read on 71 framework documents published worldwide.
Each theme was introduced by a moderator. Panellists
deliberated on each statement, with the moderator
actively refining and moderating the statements,
taking into account the various viewpoints presented.
Once discussions converged, panel members would
cast their votes. Statements were passed if more than
80% of panellists agreed. Otherwise, discussions were
resumed, the statements refined, and then put to
a second vote. Regulatory agency observers were
present throughout and provided input or guidance
where needed.

All published statements have been reviewed by
panellists and observers.

RESULTS

Fourteen Al governance statements were drafted,
categorised into 4 key themes, in a 1-day roundtable
conducted on 1 July 2024 in Singapore. All statements
achieved full consensus with at least 80% agreement
among panel members. Participant profiles are
summarised in Table 1. The finalised statements,
observations and interpretations are outlined below.

Role and scope of regulatory entities

Statement 1: Singapore’s existing healthcare
regulatory framework should be supplemented
by regulatory guidance for Al that is periodically
updated.
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Table 1. Al governance roundtable members.

Name

Institution

Expertise

Andrew Prahl

Wee Kim Wee School of Communication and
Information, Nanyang Technological University

Communication and human-computer interaction

Clive Tan Tan Tock Seng Hospital Digital health, population health and universal
Saw Swee Hock School of Public Health, health coverage
National University of Singapore
Wilson Goh Lee Kong Chian School of Medicine, Informatics, statistics, Al

Nanyang Technological University

Cher Heng Tan

National Healthcare Group (NHG)

Radiology, clinical innovation, translation
and implementation.

Joseph Sung

Lee Kong Chian School of Medicine,
Nanyang Technological University

Al in medicine, ethics, gastroenterology

Meng Ling Feng

Saw Swee Hock School of Public Health,
National University of Singapore

Big data analytics, Al

Keng Hui Lim Science & Engineering Research Council, Agency for High performance computing, computational
Science, Technology and Research (A*STAR) modelling and simulation
Nan Liu Duke-NUS Medical School Al, Al ethics

Kee Yuan Ngiam

National University Health System, Singapore

Innovations in surgery, Al in healthcare

Luke Ong

College of Computing and Data Science, Nanyang
Technological University

Computation, programming languages,
verification, logic and algorithms

Julian Savulescu

Centre for Biomedical Ethics, Yong Loo Lin School of
Medicine, National University of Singapore

Ethics

Ai Ling Sim-Devadas

Office of Patient Engagement,

Patient engagement and advocacy

Nidhi Swarup Crohn’s & Colitis Society of Singapore Patient engagement and advocacy
Andy Ta Data aNalytics & Al (DNA), Synapxe Data analytics and Al

Daniel Ting Singapore National Eye Centre Al in healthcare

Eric Wong National Healthcare Group Digital health and data governance
Chiang Yin Wong Academy of Medicine, Singapore Public health

Zee Kin Yeong Singapore Academy of Law Al law

To accommodate the dynamic and rapidly evolving
nature of Al technologies, regulatory frameworks
must be robust yet adaptive. The panel emphasised
that, rather than creating an entirely new framework
for each technological paradigm shift in Al, it is more
practical to build upon existing healthcare regulatory
structure. By incorporating regular, targeted updates
to Al regulatory guidelines, the approach ensures
that policies remain aligned with technological
advancements and address emerging or anticipated
risks in a timely and relevant manner.

The panel emphasised the need to balance
regulatory oversight with fostering innovation. While
overly strict regulations could create opportunity
costs, particularly for Al companies, the panel stressed
that patient well-being must remain the top priority.
To this end, they proposed the development of a
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regularly updated “code of conduct” to act as a moral
compass, guiding ethical Al practices even as techno-
logy continues to evolve. Additionally, the panel
highlighted the importance of involving diverse
stakeholders and experts in the development of
regulations. This collaborative approach ensures that
guidelines are both inclusive and practical, increasing
the likelihood of acceptance and implementation in
real-world healthcare settings.

Statement 2: The regulatory and governance
framework for Al development and application
in healthcare should be built on sound ethical
principles (including the need to innovate) and is
important to develop and maintain trust between
users (healthcare providers and patients) and
developers.
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Table 2. Summaries of all 14 consensus statements.

Theme Statement

Singapore’s existing healthcare regulatory framework should be supplemented by regulatory guidance for Al that is
periodically updated.

The role and scope
of regulatory entities

The regulatory and governance framework for Al development and application in healthcare should be built on sound
ethical principles (including the need to innovate) and is important to develop and maintain trust between users
(healthcare providers and patients) and developers.

To support and enhance Singapore’s ambition to be an Al hub and SMART Nation, establishing a centre of excellence
dedicated to the regulation, governance and responsible use of Al in healthcare is essential.

The regulatory approval for medical Al should be based on a thorough assessment of risks and benefits. Clinically
relevant outcomes should be monitored regularly.

Regulatory processes
for medical Al

Regulatory approval of Al products should not mandate full explainability of the models. However, their development
and usage must be transparent.

The process of Al development and application in healthcare should involve relevant stakeholders including clinicians,
scientists and patients.

Specific regulatory criteria should be established for both “locked” and “continuous-learning” models.

The clinical safety and efficacy evaluation of medical Al should be rigorous and a condition for regulatory approval.
While randomised controlled trials are a conventional standard, alternative study designs may also be appropriate

Pre-approval
evaluation of

Al models
Approval requirements should be based on the intended clinical use, considering the associated risks and benefits,
regardless of whether the Al is designed for diagnosis or treatment.
While it is necessary to safeguard safety and efficacy, the regulatory process should seek to promote innovation and the
adoption of Al as a healthcare product or service.
To adopt Al for clinical use, developers should adhere to prevailing national guidelines and industry standards to ensure
data security and privacy.
Medical Al in Clinical decisions should not rely solely on Al recommendations. Human input and discretion must always be considered
practice the final authority in patient management.

The use of Al in clinical tools and services should be communicated to providers and recipients in accordance with the

prevailing medical standard of care.

A clear regulatory pathway for Al products should mandate continuous post-market surveillance and routine real-world

performance monitoring.

Panellists maintained that ethical considerations, while
important, should not stifle the imperative to innovate.
The need for innovation, to progress society and
improve overall well-being, should also be seen as a
moral imperative unto itself. Regulations should not
only safeguard against exigent and anticipatable risks,
but also ensure the advancement of Al technologies
that can ultimately save lives. The panel agreed that
trust between healthcare providers and patients is
paramount and should not be compromised due to
Al implementation. Just as critical is the trust between
the Al developers and end-users, which has to be
formed for smooth Al adoption. This statement
highlights a fundamental position that all panellists
unanimously agreed with—that the humanistic aspect
of the practice of medicine needs to be first and
foremost maintained when incorporating Al into
patient care.
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Statement 3 To support and enhance Singapore’s
ambition to be an Al Hub and SMART Nation,
establishing a centre of excellence dedicated to
the regulation, governance, and responsible use of
Al in healthcare is essential.

The panel agreed that a centralised platform would
be highly effective in coordinating and addressing
the complex challenges of Al regulation, governance,
and application in healthcare. Such a platform could
foster collaboration among regulatory bodies, health-
care providers and technology developers. To ensure
responsible Al integration, the platform must incor-
porate a “responsible use” dimension, embedding
ethical standards and societal values into its initiatives.
Key priorities for the centre should include the
dissemination of findings, offer continuous learning
opportunities to keep stakeholders—such as users,
developers and implementers—up to date on
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advancements in Al regulation and implementation.
Additionally, the platform should provide guidance
on Al ethics, facilitate collaborative spaces for
interdisciplinary research, and act as an advisory body
for policymakers to promote informed and ethical
decision-making.

Regulatory processes for medical Al

Statement 4: The regulatory approval for medical
Al should be based on a thorough assessment of
risks and benefits. Clinically relevant outcomes
should be monitored regularly.

The panel recommended prioritising benefits over
outcomes for a more effective counterbalance to
risks in Al deployment. They also highlighted the
necessity of continuous monitoring of clinically
relevant outcomes,”® acknowledging the dynamic
nature of risks and benefits over time. To obtain initial
approval, the Al model must demonstrate its ability to
meet its defined objectives, particularly in improving
patient outcomes. Additionally, the panel stressed
the importance of identifying anticipated risks and
providing probability estimates for these risks prior
to implementation. The panel further underscored
the need for follow-up work to enhance specificity
and granularity, particularly in clearly defining and
categorising risks and benefits, to ensure more precise
evaluations and informed decision-making.

Statement 5: Regulatory approval of Al products
should not mandate full explainability of the models.
However, their development and usage must be
transparent.

The panel concurred that requiring full explainability
prior to regulatory approval is neither practical nor
sustainable, as it risks hindering innovation and limi-
ting the potential benefits of Al. Similarly, mandating
evidence from full randomised controlled trials for
regulatory approval was deemed unnecessary. The
level of explainability required depends significantly
on the efforts of developers and adopters to ensure
transparency across data processing, model training,
validation and the collection of real-world evidence.
Although standardised requirements for explainability
are currently lacking, developers should aim to
provide thorough and well-documented supporting
materials to facilitate the review process. Regulators,
on the other hand, should prioritise the development
of standardised frameworks and processes as Al
testing and validation methodologies continue to
mature, enabling a more structured and effective
evaluation of Al systems.

Statement é: The process of Al development and
application in healthcare should involve relevant
stakeholders including clinicians, scientists and
patients.
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The panel unanimously agreed that multi-stakeholder
engagement should encompass the Al lifecycle from
development, implementation to post-deployment
monitoring. Panellists emphasised that stakeholder
engagement should be a continuous process, ensuring
that Al systems remain effective, safe and aligned
with end-users’ needs. Ongoing involvement fosters
transparency and trust by enabling open discussions
about the benefits and risks of Al. By involving
stakeholders directly impacted by Al applications,
developers and regulators can better address
concerns, leading to more ethical and practical Al
systems. Additionally, the panel highlighted the
importance of aligning with international bodies and
adhering to their established best practices.

Statement 7: Specific regulatory criteria should be
established for both “locked” and “continuous-
learning” models.

Continuous-learning models are a powerful category
of Al algorithms that keep learning from new data
over time. Due to this quality, such models dynami-
cally update their parameters using real-time data
during deployment,™ whereas locked models have
static parameters that are updated only during
scheduled offline maintenance. The panel highlighted
that regulating continuous-learning models is particu-
larly challenging due to their evolving nature, which
makes traditional one-time validation insufficient.
These models require distinct regulatory criteria,
including ongoing monitoring and transparent
documentation, to ensure safety and efficacy.

In contrast, locked models, preferred by developers,
allow for stable longitudinal validation and simpler
regulatory approval processes. Observers noted
that Singapore updated its policy for continuous-
learning medical devices in 2020 to address these
challenges. However, no applications for such models
have been submitted or reviewed to date, suggesting
either industry hesitation or difficulty in meeting the
regulatory requirements. The panel emphasised the
need for clearer guidance to encourage safe adoption
of continuous-learning models while maintaining
high standards of accountability (that the Al systems
work as intended while also establishing processes
for appeals, corrections and overrides when patients
or clinicians question Al decisions) and transparency
(the degree to which a model’s decision-making, rules
can be made available for human access, interrogation
and understanding).

Pre-approval evaluation of Al models

Statement 8: The clinical safety and efficacy
evaluation of medical Al should be rigorous and a
condition for regulatory approval. While randomised
controlled trials are a conventional standard, alternative
study designs may also be appropriate.’
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The panel emphasised the importance of rigorously
evaluating Al for clinical safety and efficacy, but
acknowledged that evaluation processes must
be tailored to the specific clinical context. While
randomised  controlled trials (RCTs) are the gold
standard in drug discovery, their application to Al
models faces significant challenges, such as patient
recruitment, high costs, and unforeseeable risks to
real patients. The panel recommended exploring
alternative evaluation approaches that are more
suited to Al, including performance benchmarking
against prior works (similar to meta-analyses) and
demonstrating benefits through real-world evidence
compared against existing standards of care. Ideally,
these evaluations should be prospective and
supplemented with rigorous post-market surveillance
to identify “unintended outcomes and biases.”

The panel further highlighted the value of sandbox
environments as viable alternatives. Sandboxes are
virtual simulation environments that enable testing of
Al-specific parameters, and are particularly beneficial
for uncommon clinical conditions with limited data.
In many cases, sandbox testing may better simulate
real-world applications, offering a more practical
evaluation framework. In the UK, the Medicines and
Healthcare Products Regulatory Agency’s “Software
and Al as a Medical Device Change Programme—
Roadmap” was also discussed as a potential reference
model. The roadmap proposes an “airlock process”
for Software as a Medical Device (SaMD), which
involves heightened monitoring and clearly defined
entry and exit criteria, ensuring safer and more effective
Al deployment in clinical practice.

Statement 9: Approval requirements should be
based on the intended clinical use, considering the
associated risks and benefits, regardless of whether
the Al is designed for diagnosis or treatment.

The panel concluded that approval requirements for
medical Al should be guided by the intended clinical
use and risk-benefit ratio, acknowledging that risks
vary depending on the tool, context and application.
A nuanced approach to risk assessment is essential,
particularly in evaluating the degree of influence Al
has on clinical decision-making. The panel emphasised
that factors, such as whether the Al is fully assistive or
automated, patient-facing or physician-facing, should
shape regulatory requirements, rather than a blanket
definition of safety and efficacy. Furthermore, the
purpose of the Al—whether for diagnosis or
treatment—does not inherently define its risk level and
should not solely dictate regulatory standards.

This stance aligns with frameworks such as the UK's
National Institute of Health and Care Excellence’s
Evidence Standards Framework for Digital Health
Technologies, which recommends higher levels of
evidence (e.g. RCTs) for tools managing medical care,
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and lower levels for preventative or self-management
tools. Similarly, Australia’s Therapeutic Goods
Association assesses SaMD based on risk profiles,
categorising “recommendation” tools as higher risk
than “information-only” tools. The panel also noted
that some Al applications may pose minimal risks yet
fail to deliver meaningful benefits, underscoring the
importance of emphasising value and utility in Al
development.

Statement 10: While it is necessary to safeguard
safety and efficacy, the regulatory process should
seek to promote innovation and the adoption of
Al as a healthcare product or service.

The panel agreed that regulatory processes should
foster innovation rather than hinder Al adoption
with overly stringent safeguards. Maintaining safety
and efficacy is not mutually exclusive and should
be important criteria during Al evaluation. Broader
regulatory considerations should incorporate prin-
ciples of trustworthy Al, as outlined in the US National
Institute of Standards and Technology’s “Artificial
Intelligence  Risk Management Framework (Al
RMF 1.0),” which includes security, explainability,
privacy, fairness, validity, reliability, accountability,
and transparency. International frameworks, such
as the Blueprint for an Al Bill of Rights (2022) in the
US, highlight the need for robust protections while
promoting innovation to ensure Al improves lives
without causing harm.

Statement 11: To adopt Al for clinical use,
developers should adhere to prevailing national
guidelines and industry standards to ensure data
security and privacy.

The panel emphasised the importance of data security
and privacy for regulatory approval. However, they
noted that relying solely on single prescriptions, such
as the Ministry of Health, Singapore's HealthTech
Instruction Manual—which governs data management
within public healthcare entities in Singapore—might
be too restrictive and could inadvertently exclude
broader applications of medical Al across the other
parts of the healthcare sector. Other complementary
guidelines, such as AIGHle or Cybersecurity Agency
of Singapore’s healthcare cybersecurity framework
(launched in December 2023), cover key aspects, such
as software updates, malware protection, data backup
and cyber hygiene. While the panel emphasised
that users should adhere to prevailing national
guidelines and industry standards, they recognised
that this is a rapidly evolving space, which may see
the various policies and guidelines converging over
time. Some members raised concern that Singapore’s
public healthcare stringent data privacy standards
could inadvertently hinder the Al development and
adoption.
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Medical Al in practice

Statement 12: Clinical decisions should not rely
solely on Al recommendations. Human input and
discretion must always be considered the final
authority in patient management.

The panel unanimously agreed, emphasising
that human involvement in clinical decision-making
is essential, regardless of technological advan-
cements.”® While Al can enhance healthcare by
improving affordability, accuracy and efficiency,
human values must remain central to medical practice.
Clinicians play a crucial role in building patient trust
and ensuring human autonomy, even when Al is
integrated. Patient advocacy representatives stressed
that the role and responsibility of doctors should not
be diminished. Ultimately, clinicians must oversee
and take responsibility for Al use, including inter-
preting Al outputs and integrating them into clinical
procedures.

Statement 13: The use of Al in clinical tools and
services should be communicated to providers and
recipients in accordance with the prevailing medical
standard of care.

The statement emphasised the importance of
transparency and consent in the use of Al in clinical
settings. Panellists debated the necessity of obtaining
explicit patient consent for every instance of Al use,
but recognised its impracticality for routine tools, such
as automated ECG interpretations. The statement
recommends aligning Al communication with the
prevailing medical standard of care, reserving explicit
consent for scenarios where Al significantly impacts
clinical decisions or involves sensitive patient data,
while general consent suffices for routine use.

Clinician acknowledgment was also highlighted,
stressing the need for healthcare providers to
understand Al tools to effectively integrate them
into clinical judgment and maintain accountability.
The panellists acknowledged challenges, such as
reduced patient interaction time, and underscored the
importance of personalised communication tailored
to patient needs. Transparency and flexibility were
deemed essential for fostering trust and ensuring
ethical Al adoption. Further discussions were encou-
raged to clarify how Al-related information should be
communicated to patients.

Statement 14: A clear regulatory pathway for Al
products should mandate continuous post-market
surveillance and routine real-world performance
monitoring.

The panel highlighted that building trust in Al requires
robust tools and structures, recognising that trust
can fluctuate due to various factors. Unlike drugs or
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some other technologies where constant monitoring
is not standard practice, Al's broader capabilities and
roles make post-market surveillance essential.’?° The
panel also noted a lack of clarity around who should
be responsible for monitoring, emphasising the need
for defined accountability. On Al performance, the
panel agreed that while improvement over time is not
guaranteed, Al must consistently perform as intended
and meet the standards for which it was approved.
Establishing a minimum standard for Al performance
in healthcare is crucial for ensuring reliability and
safety. They stressed the importance of collaboration
between healthcare providers and Al developers
to maintain accountability. While current practices
often rely on consensus among doctors, the panel
emphasised that manufacturers and suppliers must
also share ongoing responsibility for Al performance
and safety.

DISCUSSION

In summary, the panel advocates for a balanced
approach to Al testing and regulation in healthcare,
emphasising safety, efficacy and ethical considerations.

Key recommendations include:

e Balancedtesting: Standardised testing protocols are
crucial to detect errors and biases while allowing for
innovation.

e Differentiated standards: Autonomous Al systems
require stricter regulation than assistive Al systems.

® Risk-based evaluation: Al systems for high-risk
conditions should undergo more rigorous testing
than those for low-risk applications.

* Global and local standards: A hybrid approach
combining global standards with local needs ensures
a balance between safety and innovation.

* Human oversight: Al should primarily serve as an
assistive technology to support human decision-
making.

e Patient involvement: Involving patients in the
development process ensures human-centred and
patient-friendly technologies.

e Continuous monitoring: Ongoing monitoring is
essential to maintain the safety and efficacy of Al
systems.

Limitations and further considerations

Methodologically, our approach shares several
conceptual similarities with the Delphi method,
although we are cautious about presenting it as a full
or traditional Delphi implementation. In line with
Delphi principles, our process involved the formula-
tion of an initial problem statement by facilitators,
the assembly of an expert panel, and iterative rounds
of discussion and refinement aimed at reaching a
shared understanding or convergence of opinion.
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However, we do not claim full adherence to the
Delphi protocol, particularly in terms of anonymity,
multiple structured rounds and quantitative consensus
metrics, which are typically associated with formal
Delphi studies. Rather, we view our approach as a
structured expert elicitation exercise designed to
capture an early snapshot of expert perspectives
within a rapidly evolving field. Our objective was
to surface potential areas of convergence among a
curated group of thought leaders, researchers
and practitioners working at the intersection of
medical Al, healthcare delivery and policy. In a
domain characterised by high uncertainty and rapid
technological advancement, we believe such early
insights are valuable. They not only help frame
emerging challenges and opportunities but also
serve as a directional compass for subsequent
research, collaboration and policy considerations.
By documenting and presenting these perspectives,
we aim to stimulate further dialogue, refine shared
goals, and contribute to the strategic alignment of
efforts within the broader medical Al community.

The statements discussed cover various aspects
of Al regulation, but there may be other important
areas that were not fully addressed. For instance,
procedural considerations related to the regulatory
process itself need more attention. This includes the
role of government in shaping and enforcing these
regulations, as well as the specifics of comparing
international guidelines and standards. For product-
specific areas, such as Al healthcare tools, the
influence of standards from bodies like International
Organization for Standardization and International
Electrotechnical Commission should also be consi-
dered, as they play a significant role in defining the
regulatory landscape.

Ethical, social and legal concerns deserve particular
focus as they play a crucial role in Al regulation.?'??
These issues may require more in-depth discussions
and could benefit from exploration in a separate,
dedicated forum. The current discourse does not fully
address the ethical nuances that arise in Al healthcare
applications. Therefore, we intend to address this in a
follow-up meeting in second half of 2025.

Greater emphasis is needed on the practical aspects
of implementation. Action-oriented meetings and
procedural discussions are essential to develop a clear
path from concept to the real-world implementation
of Al systems in healthcare. A Singapore-focused
approach, which could involve the development of
instruments and guidelines for clinical translation,?® is
necessary to ensure alignment with local needs and
regulations. However, comparisons with international
standards should also be made to ensure global
relevance and the adoption of best practices. This
comprehensive approach will support the safe, ethical
and effective deployment of Al technologies.
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Finally, there is the impact on medicine, and affecta-
tions on doctor-patient relationships.?* While Al can
transform healthcare, we may risk losing quality
engagements with patients. It therefore becomes
even more important to think about how to balance
technological expertise with humanistic care, espe-
cially in areas of doctor training and education.?

Reflections

This was one of the first roundtable discussions on
Al regulation in the healthcare sector in Singapore.
The panel deliberated on 14 statements across 4
key themes: regulatory bodies, regulatory processes,
model evaluation, and the impact on medical practice.
While the panel brought together a diverse group of
participants from academia, public sectors, healthcare,
and regulatory bodies, the structured process enabled
respectful and productive dialogue, resulting in the
finalised statements. Given the breadth of topics, the
discussion spanned a full day (9 am to 5 pm), and time
constraints meant that not all statements received
equal attention. As an early-stage effort, we focused
on pressing issues first. Future sessions will be
designed to explore specific sub-topics in greater
depth and detail, such as affectations on doctor-patient
relationship, and ethics.

CONCLUSION

This roundtable captured opinions of experts to
uncover practicable insights for medical Al regulation.
The 14 statements highlighted the complexity of Al
governance in healthcare, emphasising the need
for adaptable regulatory frameworks that balance
innovation with patient safety and treatment efficacy.
As Al evolves, governance models must remain flexible
while upholding ethical and clinical standards. The
process underscored the value of multi-disciplinary
collaboration among clinicians, patient advocates,
Al developers, ethicists, and legal experts to ensure
policies address real-world challenges. The discussions
revealed both areas of agreement and emerging
challenges, providing actionable insights to guide
Al governance strategies. These insights provide
valuable recommendations for policymakers, health-
care providers, and developers to foster innovation,
build trust, and safeguard patient protection.
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