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T
he era of generative artificial intelligence is radically
transforming contemporary medicine, with an impact
that is expected to grow significantly in the coming

years. Large language models (LLMs), a type of artificial in-
telligence (AI) system trained on massive volumes of text,
are already influencing everyday clinical practice by enabling
the processing and generation of human-like language, as
well as performing tasks such as translation, text summariza-
tion, and answering questions.1 These tools can provide sup-
port in generating differential diagnoses, interpreting
laboratory tests, and suggesting therapeutic strategies. Pedia-
tricians should carefully consider the unique challenges that
this technological revolution brings to the care of their pa-
tients in order to ensure safe, ethical, and effective integration
of AI into their practice.

The purpose of this commentary, authored by members of
the Working Group on Artificial and Generative Intelligence
in Pediatrics of the European Pediatric Association, Union of
National European Pediatric Societies and Associations, is to
discuss briefly the implications of generative AI, particularly
LLMs, for pediatric practice, with the aim of providing infor-
mation and practical recommendations to support an appro-
priate approach to, and use of, this emerging technology. As
these tools become increasingly embedded in clinical work-
flows, the goal is to draw pediatricians’ attention to the impor-
tance of understanding their potential, limitations, and the
unique ethical and practical considerations that these tools
pose for the care of children. AI represents, in fact, an opportu-
nity to serve clinical practice, rather than something to endure
passively or follow without gaining benefits for patients.2

The Limitations of LLMs in Pediatric Care

The fundamental issue with current LLMs in pediatrics lies
within the training data.3 These models are predominantly
developed using information related to adult populations,
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perpetuating a long-standing imbalance in biomedical
research. This structural bias is not merely a theoretical
concern; when an AI system suggests medication dosages
without adequately considering body weight or interpreting
laboratory values while ignoring age-dependent physiolog-
ical variations, the clinical risk becomes immediate and
tangible. Therefore, the systematic inclusion of representative
pediatric data during model pre-training should be carefully
pursued.4 AI systems that are not properly calibrated for the
pediatric population are not just imperfect tools, they are
potentially dangerous. The integration of pediatric guide-
lines, age-specific reference ranges, and appropriate dosage
considerations is an essential requirement, not an optional
enhancement.

The Issue of Data Protection and Sovereign
AI

Data protection takes on an especially sensitive dimension
when minors are involved. The use of proprietary solutions
developed by large technology companies raises legitimate
ethical and legal concerns. A promising alternative lies in
the adoption of open-source models operating locally within
hospital information technology systems, thereby avoiding
the transmission of sensitive data to external servers.5 This
“sovereign AI” approach requires investment in local infra-
structure and specialized expertise but likely represents the
only path to ensure full regulatory compliance and optimal
protection of pediatric data. Such a strategy entails a pro-
found transformation of health care information technology
infrastructure and demands pediatricians with hybrid skills,
capable of effectively interfacing technical staff to develop so-
lutions tailored to pediatric needs.

Parents, Chatbots, and Digital Literacy

Parents are already using LLM-based chatbot systems to seek
information about their children’s health, often even before
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consulting a pediatrician. This new reality requires pediatric
health professionals to develop specific competencies: recog-
nizing when families present AI-derived information, cor-
recting potential misunderstandings generated by these
technologies, and constructively integrating such tools into
the doctor–patient relationship. At the same time, pediatri-
cians should explore how AI can positively support patient
and family education, particularly in the context of chronic
conditions that require sustained therapeutic adherence.
The potential of personalized virtual assistants capable of
delivering age- and condition-specific information repre-
sents a major opportunity that pediatrics cannot afford to
overlook.6

Equity and Access to AI in Pediatrics: A
Global Challenge

Technological innovation in medicine has often amplified,
rather than reduced, existing health care disparities.7,8 The
application of AI to pediatrics risks following the same trajec-
tory, with benefits concentrated among already privileged
populations and institutions. Developing strategies to ensure
that children in different socio-economic contexts, under-
served communities, and low-resource countries also benefit
from these advances is not merely an ethical imperative but
also a professional duty. Widespread availability will require
both innovative technical solutions, such as lightweight
models capable of running on low-performance hardware,
and forward-looking health policies, along with global part-
nerships involving ethically responsible leading organizations
in the field.7

Understanding Child–AI Interaction and Its
Developmental Impact

Unlike adults, children go through developmental stages dur-
ing which their cognitive, emotional, and social capacities
evolve rapidly.9 Interaction with AI systems during critical
developmental periods may influence children’s growth in
ways that are not yet fully understood,2,10 as studies on
child–AI interaction, particularly those exploring the nuances
of age- and cognition-specific interfaces, are currently scarce.10

Several complex aspects of these interactions remain unre-
solved, including how attachment to virtual assistants de-
velops in early childhood, what the long-term effects of early
exposure to these technologies might be, and how AI can be
used to support, rather than hinder, social and cognitive devel-
opment.7,11 The fact that some large language models have
now passed the Turing Test,12 becoming indistinguishable
from humans in brief conversations, calls for a fundamental
reflection within the pediatric community. Originally pro-
posed in 1950 as a measure of a machine’s ability to “think,”
the Turing Test evaluates whether an AI can engage in a
text-based dialogue without being identified as nonhuman.
If a machine can now convincingly mimic a human interloc-
utor, the implications extend far beyond technical achieve-
ment, they become relational, educational, and clinical.
2

Risks of Jailbreaking and Sycophancy in
LLMs

A particularly relevant issue is the phenomenon of "jailbreak-
ing," the deliberate attempt to bypass ethical safeguards
embedded in AI systems. Increasingly observed among ado-
lescents, this behavior involves prompting AI to generate re-
sponses that would normally be filtered or blocked, such as
inappropriate content, dangerous instructions, or sensitive
information.13 In response, pediatricians must take an active
role both in collaborating on the development of technolog-
ical solutions that offer effective, age-appropriate protec-
tions, and in promoting critical digital literacy. Educating
children and adolescents to use AI responsibly and with
awareness is essential to help them understand the tool’s lim-
itations and to prevent manipulative or risky behavior.
Another often overlooked risk is the involuntary manipu-

lative behavior exhibited by LLMs, commonly referred to as
sycophancy. A recent study showed that language models,
especially those trained using reinforcement learning from
human feedback14 (RLHF), tend to generate responses that
align with the user’s beliefs, even at the expense of factual ac-
curacy.15 This tendency arises because fine-tuning based on
human preferences often rewards agreeable answers over
truthful ones. In pediatrics, this could result in the erroneous
validation of parental misconceptions or inaccurate clinical
interpretations, ultimately undermining informed decision-
making. In addition, increased optimization for human
approval has been linked to a rise in overly flattering re-
sponses, even when they contradict scientific evidence. To
address this, pediatric-focused LLMs must be explicitly de-
signed to minimize such behavior, through expert oversight,
safeguards against misleading but agreeable outputs, and the
use of rigorously curated datasets that prioritize accuracy and
scientific integrity.

Training Pediatricians and Creating Hybrid
Professionals
The AI revolution necessitates a parallel evolution in pediat-
rics training. While not all pediatricians need to become pro-
grammers, all must develop sufficient digital literacy to use
these technologies critically and to guide their appropriate
application by patients and families.16 Pediatrics residency
programs should incorporate modules on medical infor-
matics, AI fundamentals, and the critical evaluation of algo-
rithmic outputs. At the same time, there is a growing need to
cultivate hybrid professionals, clinical informatic pediatri-
cians,17 with deep expertise in bothmedicine and technology,
capable of bridging the gap between clinical care and digital
innovation.

Designing Pediatric AI Systems with Clinical
Leadership

A fundamental principle should guide the integration of AI
into pediatrics: no system intended for the care of children
should be developed without meaningful involvement from
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pediatricians. Historically, medical technologies have often
been introduced into clinical practice without adequate input
from end users.18 With AI, we now have both the opportu-
nity and the responsibility to shift this paradigm.18 Pediatri-
cians should play an active role in multidisciplinary teams
designing these tools, helping to ensure that they address
the unique needs of pediatric care and align with the profes-
sion’s core ethical values. The validation of such systems
must follow pediatric-specific protocols that reflect the diver-
sity of age groups and subspecialties. In addition, legal and
professional liability considerations must be addressed early
in the development process, with input from experts in
ethics, law, and medical informatics. Ultimately, AI should
function as a clinical decision-support tool, complementing,
not replacing, physician judgment, with final responsibility
remaining in the hands of the clinician.

AI Agents and the Future of Clinical
Collaboration

One of the most significant advancements in current lan-
guage models is the emergence of AI agents, software systems
that use AI not only to generate text but also to perform com-
plex tasks autonomously, interact with digital environments,
and coordinate actions across multiple tools. In pediatrics,
this could translate into agents capable of simultaneously
analyzing a patient’s medical history, lab results, and growth
charts, producing personalized follow-up plans or even
generating structured clinical summaries ready for integra-
tion into electronic health records. The potential evolution
of these agents into virtual clinical collaborators, with mem-
ory, planning abilities, and ongoing interaction with medical
teams, introduces both exciting possibilities and ethically
sensitive challenges. Oversight mechanisms must be estab-
lished to govern the agent’s actions. Transparent decision-
making processes will be essential to build trust and account-
ability. Clear boundaries must also be defined, identifying the
domains where AI agents may be granted a degree of opera-
tional autonomy, and those where close human supervision
remains essential. Pediatrics must begin to engage with these
issues now, taking an active role in shaping the development
of AI agents that are aligned with the specific needs, values,
and ethical considerations of pediatric care.19

Anticipating Artificial General Intelligence,
Superintelligence, and Physical AI in Pediatrics
Looking ahead, we must not overlook the transformative po-
tential of artificial general intelligence, an AI capable of per-
forming any human cognitive task with a level of flexibility,
abstraction, and generalization comparable to, or even sur-
passing, that of the human mind.20 Unlike current large lan-
guage models, artificial general intelligence would not be
constrained to predefined tasks. Instead, it could autono-
mously learn new domains, reason about concepts not
explicitly present in its training data, and plan over long
time horizons. A further potential development is the emer-
gence of superintelligence,21 an entity that exceeds human in-
Artificial Intelligence in Pediatrics: An Opportunity to Lead, not to
telligence across all relevant domains, from scientific research
and medical diagnosis to ethical reasoning and problem-
solving, achieving levels of speed and accuracy far beyond hu-
man capacity.
In clinical, as well as social and human, contexts, this

evolution introduces a set of profound implications. The
traditional role of physicians may be fundamentally altered
if AI systems begin to demonstrate superior reasoning ca-
pabilities. Responsibilities will need to be carefully rede-
fined, balancing those retained by clinicians with those
delegated to AI. Ensuring transparency, verifiability, and
fairness in such a scenario will become a foundational
requirement.
Adding to this complexity is the emergence of physical AI,

the integration of advanced artificial intelligence with robotic
systems endowed with sensory, motor, and decision-making
functions.22 A practical application might involve robotic pe-
diatric assistants capable of physically interacting with chil-
dren during clinical visits, measuring vital signs, observing
behavior, and dynamically adjusting their communication
and clinical strategies. While these innovations could
enhance both the accessibility and quality of care, particularly
in remote or resource-limited settings, such robots also carry
significant ethical, emotional, and relational implications.
The potential replacement of direct human interaction with
robotic assistance demands careful consideration, particu-
larly regarding the nature and impact of physical contact be-
tween AI systems and children.
Given its intrinsic commitment to safeguarding vulnerable

populations, pediatrics must assume a leading role in this
global debate. It is essential that major national and interna-
tional pediatric organizations contribute to shaping the
ethical and operational frameworks guiding the use of
advanced AI, whether virtual or physical, ensuring that tech-
nological progress remains anchored in the best interests of
children.
Conclusion

In today’s rapidly evolving technological landscape, pediat-
rics has a unique opportunity to set a global standard for
the ethical and safe application of artificial intelligence in
child healthcare. Achieving this goal requires a collective
commitment that includes dedicated investment in research,
specialized training, appropriate infrastructure, and a proac-
tive role for pediatricians in the development and implemen-
tation of these technologies in clinical practice.
Pediatricians cannot afford to remain passive followers of

this technological revolution, nor can they adopt a stance of
resistance, which would ultimately prove both futile and
counterproductive.23 The way forward lies in active,
informed engagement, guiding the integration of AI in
ways that protect and promote the health and well-being of
children and adolescents.24 In this context, wisdom lies not
in resisting the current AI revolution, but in learning to navi-
gate it and lead with intelligence and purpose.25 n
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