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Artificial Intelligence (AI) is increasingly recognized as a 
transformative force in healthcare, with Pediatric Emergency Medicine 
(PEM) standing to benefit significantly from its adoption. Children 
often present with subtle, atypical signs, making timely recognition 
of critical illness challenging. AI-driven tools are being applied in 
triage, predictive monitoring, diagnostic imaging, and resuscitation 
support, while also enhancing education through simulation and 
personalized learning. For global health, AI offers opportunities to 
reduce disparities by extending decision support to resource-limited 
settings. However, challenges such as data bias, ethical oversight, and 
the need for clinician training remain critical considerations. AI should 
be viewed not as a replacement for pediatric emergency physicians 
but as an augmentation of human expertise, amplifying decision-
making, enhancing safety, and expanding access to quality care. This 
letter to the editor reflects on the promise, pitfalls, and potential of AI 
in PEM, advocating for its thoughtful and equitable integration into 
practice and education.
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WHY AI MATTERS IN PEDIATRIC EMERGENCIES

Children are unique individuals with dynamic physiology. Their developmental stages influence clinical 
presentations, and emergencies can quickly become critical. Traditional triage and diagnostic tools, primarily 
designed for adults, often fail to meet the specific needs of pediatric care [1]. AI offers a transformative solution 
by providing rapid risk stratification and pattern recognition that surpasses human intuition, all while maintaining 
clinician oversight. Just as pulse oximetry revolutionized patient monitoring decades ago, AI is poised to become 
an indispensable tool in pediatric triage.

DIAGNOSTICS AND RESUSCITATION: AI AS A CLINICAL ALLY

Machine learning systems are already making strides in predicting sepsis, respiratory failure, and unrecognized 
deterioration [2,  3]. In the realm of cardiac arrest, AI-driven rhythm interpretation and chest compression 
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feedback are being tested as digital "coaches" [4]. This 
evolution mirrors the transformation brought about by 
Automated External Defibrillators (AEDs), which were 
once met with skepticism but are now indispensable 
worldwide. Similarly, AI can enhance the role of the 
CPR coach or even act as a resuscitation co-lead by 
providing evidence-based prompts, allowing leaders to 
maintain their focus on team dynamics.

EDUCATION AND SIMULATION: EXTENDING 
THE CLASSROOM

Rare pediatric emergencies, like congenital heart 
lesions or toxin ingestions, are infrequent in training 
but essential to master. While simulation addresses 
this gap, it is often resource-intensive and reliant on 
faculty. AI-enhanced virtual patients and adaptive case 
generators offer scalable solutions [5]. Just as flight 
simulators revolutionized aviation training, AI-enabled 
simulation could democratize access to high-quality 
pediatric emergency training worldwide. Additionally, 
natural language processing tools that analyze 
debriefings can help novice faculty provide structured, 
personalized feedback [6].

GLOBAL EQUITY: NARROWING THE GAP OR 
WIDENING IT?

In low- and middle-income countries, where 
pediatric emergency subspecialists are scarce, AI-
assisted decision-support tools embedded in mobile 
platforms have the potential to dramatically improve 
outcomes. These tools can provide rapid, evidence-
based guidance to healthcare providers, helping 
them make critical decisions in real-time. However, 
there is a significant risk that algorithms trained on 
data from high-income populations may not perform 
accurately in different contexts, potentially leading 
to misclassification and inappropriate treatment 
decisions. This could exacerbate existing health 
inequities rather than alleviate them [7, 8].

The lesson from global vaccination campaigns is 
instructive: technology alone is insufficient to address 
complex health challenges. Successful implementation 
requires deliberate inclusion of diverse populations 
in the development and testing of AI tools, local 
adaptation to ensure relevance and effectiveness, and 
equitable distribution to ensure that all communities 
benefit. Without these measures, the promise of AI 
in improving pediatric emergency care may remain 
unfulfilled, and the gap between high- and low-income 
countries could widen further [9,10].

CHALLENGES: NAVIGATING BIAS, TRUST, 
AND INTEGRATION

AI, like any new diagnostic tool, faces significant 
barriers. Data bias is particularly problematic when 
pediatric datasets are small and heterogeneous. Black-
box algorithms that clinicians cannot interrogate risk 
eroding trust. Integration into workflows must be 
seamless; otherwise, clinicians may abandon tools that 
slow rather than support their practice. Lessons from 
electronic health record implementation highlight how 
poorly integrated systems can frustrate providers and 
compromise safety.

THE WAY FORWARD

AI in Pediatric Emergency Medicine should be viewed 
not as "artificial" intelligence but as “an augmented 
intelligence partner” that enhances human expertise 
without replacing it. The analogy to the stethoscope 
is fitting: a tool once controversial, now indispensable, 
but only effective in the hands of a trained clinician. The 
same will hold for AI. Preparing the workforce through 
faculty development, establishing ethical oversight, 
and ensuring equitable design are essential next steps.
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