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Abstract
Artificial Intelligence (AI) has transitioned from a futuristic concept to a present-
day reality, actively transforming healthcare. Its applications range from
interpreting complex radiology and pathology images to generating predictive
models for patient outcomes1. Despite its potential, AI remains underutilized
across the three foundational pillars of medicine: education, research, and
clinical practice. This disconnect between emerging technology and traditional
medical structures is the gap we must urgently bridge.

Medical Education:
Preparing the
Next-Generation
Physician
The rapid evolution of AI necessitates
a paradigm shift in medical education.
Today’s medical students will enter a
healthcare landscape where AI is ubiq-
uitous. However, many medical curric-
ula lack comprehensive AI training, leav-
ing future clinicians ill-equipped to utilize
these tools effectively2.

Innovative platforms employing AI
for personalized learning and virtual
simulations have demonstrated success
in enhancing knowledge retention and
decision-making skills3. Institutions like

the University of Toronto and Stanford
University have recognized this need by
integrating AI literacy into their under-
graduate medical programs4 . At Stan-
ford, students engage in interdisciplinary
courses with the Stanford AI Lab, focus-
ing on real-world applications and ethical
considerations of AI in healthcare5.

This approach exemplifies an educa-
tional ecosystem that evolves alongside
technology. Educators must integrate AI
not as a standalonemodule but as a thread
woven into clinical reasoning, ethics, and
decision-making2 . By doing so, we nur-
ture future doctors who can critically
evaluate AI tools, advocate for patients
in tech-driven environments, and collab-
orate meaningfully with AI developers.

J Clin Biomed Sci 2025;15(2):67–68 67

https://doi.org/10.58739/jcbs/v15i2.editorial
https://doi.org/10.58739/jcbs/v15i2.editorial
indianpathology@gmail.com
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/


Parthiban et al., Integration of AI into medical education, research & clinical practice

Biomedical Research: AI as a Catalyst
In biomedical research, AI’s potential is transformative.
Machine learning algorithms have identified novel biomark-
ers for diseases like Alzheimer’s and cancer more rapidly
than traditional methods1 . However, much of this potential
remains untapped due to a lack of interdisciplinary collabo-
ration and resistance to new methodologies.

To bridge this gap, academic institutions and funding bod-
ies must prioritize interdisciplinary research ecosystems. Ini-
tiatives like the NIH’s Bridge2AI program are promising steps
in this direction, offering frameworks and funding for AI-
driven translational research5. The program aims to acceler-
ate the use of AI by the biomedical and behavioural research
communities, fostering collaboration between clinicians, data
scientists, and engineers5.

Clinical Practice: From Potential to
Practice
AI-powered tools, including decision support systems and
predictive analytics, can enhance diagnostic accuracy, reduce
medical errors, and optimize workflow6. Yet, real-world clin-
ical adoption remains sluggish due to scepticism, regulatory
hurdles, and concerns over data security and accountability7.
This paradox of ”enthusiastic use - by a few, hesitation - by
many” must be addressed8.

Addressing these challenges requires transparent valida-
tion of AI systems, training of doctors, and robust policies
around AI ethics and patient consent. Moreover, physicians
must be empowered and not replaced by AI, with systems
designed to augment clinical judgment rather than bypass it9.

Call for Action- A Collective
Responsibility
Bridging the AI integration gap demands a collective, coor-
dinated effort. Medical councils, universities, healthcare

providers, and technology developers must work together
to create inclusive, accessible, and ethically grounded AI
frameworks. Just as the stethoscope once revolutionized clin-
ical practice, AI holds the power to redefine the future of
medicine—but only if we equip our learners, support our
researchers, and empower our clinicians to harness its full
potential. This is not merely a technical shift; it is a cultural
and ethical transformation.

AI will not replace doctors, but doctors who use AI may
well replace those who don’t.

The time to bridge the gap is now !.
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