Proceedings of the 7th International
Scientific and Practical Conference
«Science: Development and Factors NO

its Influence» 289
(April 6-8, 2026). | C
Amsterdam, Netherlands NTERLONF

SoenTIF PubLiHNG CenTe

MEDICINE AND PHARMACY

Artificial Intelligence in Medical
Diagnostics: Opportunities, Limitations,
and Ethical Challenges

Shabanova Sabina Mahammad'

! Master’s student;
Baku State University, Republic of Azerbaijan

Abstract. Artificial intelligence (AI) 1is increasingly transforming medical
diagnostics by improving image interpretation, accelerating clinical workflows,
and supporting diagnostic decision-making. Its use in radiology, pathology,
ophthalmology, dermatology, and clinical triage demonstrates that AI can enhance
efficiency and expand access to diagnostic support. At the same time, the rapid
adoption of AI in medicine has raised serious methodological, ethical, and
regulatory concerns. Diagnostic performance remains uneven across tools, settings,
and specialties, while bias in training data can reproduce or intensify existing
health disparities. In addition, limited transparency, insufficient external
validation, privacy risks, and unclear accountability continue to constrain safe
clinical implementation. This article examines the main opportunities offered by
ATl in medical diagnostics, analyzes its major limitations, and discusses the
ethical challenges associated with its growing use in healthcare. It argues that
AI should be integrated as a form of augmented intelligence rather than a
replacement for physician judgment. Responsible implementation requires strong
governance, local validation, human oversight, privacy protection, and fairness-
oriented design. A balanced approach is therefore essential if AI is to contribute
meaningfully to accurate, equitable, and trustworthy diagnostic care.
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Introduction. Artificial intelligence has moved from a
largely experimental technology to a practical component of
modern healthcare. In diagnostic medicine, AI systems are now
used to analyze medical images, assist in identifying disease
patterns, prioritize urgent cases, and support clinicians in
processing large amounts of clinical data. Regulatory
agencies such as the U.S. Food and Drug Administration
maintain updated lists of AI-enabled medical devices,
reflecting the growing clinical presence of these tools,
especially in image-based specialties. At the same time, the
World Health Organization has emphasized that the design and
deployment of AI for health must remain grounded in ethics,
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human rights, safety, and public benefit[1-3].

The expanding role of AI in diagnostics 1is driven by
several urgent needs within healthcare systems: increasing
patient wvolumes, shortages of specialized professionals,
pressure to reduce diagnostic delays, and demand for more
precise and individualized care. Yet technological capability
alone does not guarantee clinical value. The effectiveness of
ATl depends not only on algorithmic performance but also on
the quality of the data wused, the c¢linical context of
deployment, user training, and the way human professionals
interact with algorithmic outputs. Recent high-level analyses
have therefore stressed that the Dbenefits of AI are
substantial, but so are the risks if systems are implemented
without rigorous evaluation and monitoring. This article aims
to examine AI in medical diagnostics from three interrelated
perspectives: first, the opportunities it creates for
improving diagnostic practice; second, the limitations that
reduce reliability and generalizability; and third, the
ethical challenges that must be addressed for responsible and
equitable use [4].

Opportunities of AI in Medical Diagnostics. One of the
most significant strengths of AI lies in pattern recognition.
In fields such as radiology, pathology, dermatology, and
ophthalmology, machine learning and deep learning systems can
rapidly process large volumes of visual data and detect subtle
abnormalities that may be difficult to identify consistently
through unaided review. For this reason, AI has become
especially prominent in medical imaging, where it 1is often
used as a secondary reader, triage tool, or alert system.
Real-world evidence suggests that AI implementation in
imaging workflows can 1improve efficiency, although the
magnitude of Dbenefit wvaries across settings and study
designs[5].

A second major opportunity is workflow optimization. AI
can support faster ©prioritization of urgent findings,
automate repetitive tasks, and reduce some components of
administrative burden. In diagnostic settings, this may allow
clinicians to spend more time on complex interpretation,
patient communication, and decision-making. WHO has also
identified broader applications of advanced AI systems in
health, including diagnosis and clinical care, patient-guided
symptom ingquiry, clinical documentation, medical education,
and scientific research. These functions suggest that AI can
contribute not only to diagnosis itself but also to the wider
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ecosystem in which diagnosis takes place.

AT also holds potential for expanding access to diagnostic
support in resource-constrained settings. A recent systematic
review and meta-analysis comparing generative AI with
physicians found that, overall, generative AI showed
promising but wvariable diagnostic performance. The review
reported no significant overall difference between AI models
and physicians as a whole, and no significant difference
compared with non-expert physicians, although AI remained
significantly inferior to expert physicians overall. This
finding suggests that AI may have value as a supplementary
tool, particularly where specialist access is limited, but it
should not be interpreted as evidence that AI can replace
experienced clinical judgment. Another important opportunity
lies 1in consistency and scale. AI systems do not become
fatigued in the way human professionals can during high-volume
work. When carefully validated, they may help standardize
parts of diagnostic screening and reduce variation in
preliminary assessment. However, this advantage is meaningful
only when the system performs safely across diverse patient
groups and real-world conditions[6].

Limitations of AI in Diagnostic Practice. Despite 1its
promise, AI in medical diagnostics remains limited by uneven
accuracy and incomplete clinical reliability. The same meta-
analysis that highlighted AI’s promise also reported a pooled
diagnostic accuracy of 52.1% for generative AI models and
found that AI systems were significantly inferior to expert
physicians overall. This is a crucial reminder that strong
performance in selected benchmarks or demonstration settings
does not automatically translate into dependable clinical
performance. In medicine, diagnostic usefulness depends not
only on isolated accuracy metrics but also on context,
interpretability, safety, and outcome relevance. A major
limitation is the dependence of AI on the data used for
development and validation. If datasets are incomplete,
unrepresentative, or imbalanced, the resulting models may
perform poorly in new populations or clinical environments.
This problem 1is especially serious in healthcare, where
differences in demographic structure, disease prevalence,
imaging equipment, documentation practices, and access to
care can affect model performance. Research has shown that AT
algorithms applied to chest radiographs can selectively
underdiagnose underserved patient populations, with even
higher underdiagnosis rates in intersectional wunderserved
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groups. Such findings demonstrate that bias 1is not a
theoretical concern but a measurable diagnostic risk.

Another limitation is the problem of generalizability.
Many AI tools are developed and tested in controlled or
retrospective environments, but diagnostic work in hospitals
and clinics is dynamic and context-dependent. The JAMA Summit
report emphasized that the effects of AI tools depend heavily
on the human-computer interface, wuser training, and the
setting in which they are used. This means that a model
performing well in one institution may not deliver the same
benefit elsewhere without local evaluation and adaptation.
Limited transparency also constrains trust. Many AI systems
function as “black boxes,” producing outputs without making
their internal reasoning clinically interpretable. This makes
it difficult for physicians to understand why a tool reached
a particular conclusion, when to trust it, and when to
override it. At the same time, error analysis in medical AI
is often underdeveloped. PubMed-indexed work on AI diagnostic
tools in histopathology has argued that technical performance
metrics alone are insufficient Dbecause they do not fully
capture patient impact or safety implications. In other words,
even a statistically strong model may still produce clinically
unacceptable harms if its errors are poorly understood.

Overall, the ethical challenges of wusing artificial
intelligence in medical diagnostics go beyond questions of
technical accuracy and efficiency. They involve  the
protection of sensitive patient data, the transparency of
algorithmic decisions, the preservation of informed consent,
the prevention of bias and inequality, and the clear
distribution of responsibility when harm occurs. Since AI
systems increasingly influence diagnostic ©processes and
clinical judgment, ethical safeguards must be integrated into
every stage of their design, wvalidation, implementation, and
monitoring. Therefore, the responsible use of AT in healthcare
depends not only on technological innovation, but also on
strong governance, human oversight, fairness, and public
trust[7].

Toward Responsible Integration.The responsible use of AT
in diagnostics requires a governance framework rather than
simple enthusiasm for innovation. First, AI tools should
undergo local and external validation before widespread
adoption. Performance should be tested not only for average
accuracy but also across subgroups, institutions, and real
workflow conditions. Second, clinicians must remain active
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decision-makers. AI should support diagnostic reasoning, not
replace professional judgment. Third, healthcare institutions
need clear procedures for privacy protection, data
stewardship, auditability, and incident response. Regulatory
and methodological guidance already points in this direction.
WHO’ s regulatory publication on AI for health stresses safety,
effectiveness, stakeholder dialogue, and context-sensitive
oversight. The FDA notes that Al-enabled medical devices must
meet applicable premarket requirements and continues to
update its public device list for transparency. In addition,
FDA states that the International Medical Device Regulators
Forum released 10 guiding principles for Good Machine Learning
Practice in January 2025, emphasizing a total product life-
cycle approach. Research reporting standards such as SPIRIT-
AT and CONSORT-AI likewise remain important for improving the
transparency and quality of studies involving AT
interventions. From an ethical standpoint, the most
appropriate model is not autonomous diagnosis but augmented
intelligence. In this model, AI contributes speed, pattern
recognition, and computational scale, while clinicians
contribute contextual reasoning, moral judgment,
communication, and responsibility. Such a partnership is more
consistent with both the current evidence base and the ethical
demands of patient-centered medicine[8].

Al in Medical Diagnostics

Opportunities, Limitations & Ethical Challenges
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Figure 1
Artificial intelligence in medical diagnostics

The figure shows the interaction between physicians and
ATl systems in diagnostic practice, highlighting both the
opportunities of improved accuracy and efficiency and the
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ethical challenges related to bias, privacy, and
responsibility.

Conclusion. Artificial intelligence has the potential to
reshape medical diagnostics in powerful ways. Its

opportunities are clear: faster data processing, enhanced
image analysis, support for clinical prioritization, and
broader access to diagnostic assistance. Yet these
opportunities are inseparable from major limitations,
including variable performance, dataset Dbias, lack of
transparency, uncertain generalizability, and incomplete
safety evaluation. Ethical challenges involving privacy,
consent, fairness, accountability, and automation Dbias
further demonstrate that AI in diagnostics 1s not merely a
technical innovation but a social and clinical
responsibility.

For this reason, the future of AI in medical diagnostics
should not be framed as a contest Dbetween machines and
physicians. Rather, it should be understood as a question of
how to design, regulate, and use intelligent tools in a way
that strengthens c¢linical care without weakening trust,
equity, or professional responsibility. AI will be most
valuable when it functions as a carefully governed partner in
diagnosis, not as an unquestioned authority.
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