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The AI paradox in medicine
For decades, medicine has evolved alongside technology, with each 
advancement promising to ease burdens, improve accuracy, and 
expand the reach of care. Artificial intelligence (AI) is the latest 
frontier, offering unprecedented capabilities. AI‑driven diagnostics 
can now detect disease earlier than previously possible, predictive 
analytics can anticipate patient deterioration before symptoms 
appear, and machine-learning models can automate time-consuming 
administrative tasks.[1] AI is already being integrated into patient 
care. In a recent survey done by the American Medical Association 
(AMA), 3 in 5 physicians indicated that they currently use AI tools in 
their practice, with advocates hailing it as a transformative force that 
will make healthcare more efficient, precise, and accessible.[2]

However, as AI’s influence in medicine expands, so do the 
questions surrounding its limitations. While its potential to enhance 
clinical decision-making is undeniable, its rapid adoption has also 
raised concerns about bias, liability, transparency, data privacy, 
and the erosion of clinical judgement. AI does not simply process 
data; it learns from it, meaning that flawed or biased data can lead 
to unintended consequences. In 2019, researchers discovered that 
an AI system used by hospitals to allocate healthcare resources 
systematically disadvantaged black patients owing to racial biases 
embedded in its training data.[3] This is not an isolated case. Without 
careful oversight, AI could exacerbate existing disparities rather than 
eliminate them.

Unlike traditional medical tools, AI is not static. It learns, adapts, 
and, at times, fails in ways even its creators struggle to predict. 
When AI‑generated recommendations contradict a physician’s 
clinical intuition, the challenge is not just about trust but about 
accountability. Physicians must navigate a new layer of complexity 
where decisions are influenced by systems that do not always 
provide clear reasoning. Additionally, poor integration of AI tools 
with electronic health record (EHR) systems may compromise 
usability and further increase physicians’ clerical and administrative 
workload, a known contributor to burnout.[4] In cases where AI 
makes an incorrect diagnosis or a flawed recommendation, the 
issue of liability remains unresolved. Should responsibility fall 

on the physician who relied on AI, the developer who built the 
algorithm, or the hospital that implemented the system? These 
are not hypothetical dilemmas. They are unfolding now, in real 
hospitals, affecting real patients.

Beyond these technical concerns, AI is reshaping the human 
dynamics of medicine. The physician-patient relationship has 
always been built on trust, communication and expertise. As AI 
plays an increasing role in diagnosis and treatment planning, its 
influence over clinical decisions will continue to grow. Patients may 
begin to question whether medical recommendations are derived 
from algorithmic calculations rather than human expertise. If AI 
integration is not handled carefully, there is a risk that medicine 
could drift toward a system where physicians are viewed more as 
interpreters of algorithmic outputs than as independent decision-
makers. Ensuring that AI augments rather than diminishes the 
physician’s role will be critical to maintaining the integrity of 
medical practice.[5,6]

Medicine now faces a defining question. Will AI alleviate burdens 
or introduce new ones? Will it empower physicians or deskill them? 
The answers will shape the next era of healthcare, not just for doctors 
but for the patients whose lives depend on them.

This article explores the promise, limitations, and governance 
challenges of AI in medicine. It examines some of AI’s current 
applications, the barriers preventing its seamless adoption, and the 
regulatory and ethical frameworks needed to ensure it serves as an 
asset rather than a liability

AI in action: Where it’s delivering 
value today
AI, as it is currently used, is an umbrella term that includes various 
computer science techniques aimed at creating machines that can 
perform tasks which would typically require human intelligence.
[1] The most commonly used approaches are: machine learning 
(ML), a subset of AI that enables systems to learn from data; deep 
learning (DL), a specialised branch of ML that uses neural networks 
to detect patterns with minimal human involvement; and natural 
language processing (NLP), which focuses on teaching machines 
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to understand, interpret and generate human language.[1] Large 
language models (LLMs), a widely used form of AI, leverage DL 
techniques and massive data sets to understand, summarise, generate, 
and predict new text-based content. [1] Many LLMs, such as OpenAI’s 
ChatGPT, Anthropic’s Claude, Google’s Gemini, and Microsoft’s 
Copilot are currently available to the public and have seen widespread 
adoption across countless sectors to automate tasks and streamline 
processes. LLMs in particular have been leveraged for interesting use 
cases in healthcare. Despite ongoing concerns, AI is demonstrating 
practical applications across healthcare settings. 

Imaging and diagnostics
Incredible advancements have been made in recent years in the 
development and implementation of AI‑powered tools to enhance 
disease detection. Aidoc, an Israeli technology company founded in 
2016, has been a pioneer and leader in AI‑enhanced radiology tools, 
and currently holds the largest suite of FDA-cleared algorithms in 
a single proprietary platform.[7] Aidoc’s detection algorithms aim 
to accelerate the diagnosis of time-sensitive and time-consuming 
pathologies, such as pulmonary embolism, intracranial haemorrhage, 
acute abdominal findings, and aortic dissection, to improve patient 
outcomes. Their wide portfolio also facilitates increased detection 
of incidental findings and spans numerous applications across 
neurovascular, chest, cardiothoracic, breast, abdominal, and 
musculoskeletal radiology.[7] Furthermore, independent clinical 
studies have validated their AI tools with a high degree of diagnostic 
accuracy and clinical usefulness[8-12] Institutions such as the University 
of Rochester Medical Center and the Einstein Healthcare Network 
in the USA have been early adopters of this technology and now 
integrate these algorithms into their workflow along with more than 
1 000 hospitals worldwide.[7]

Beyond radiology, AI‑driven diagnostic applications are advancing 
rapidly across various medical specialties. One of AI’s distinct 
advantages is the ability to analyse and integrate multiple patient data 
sources, such as medical imaging, laboratory test results, EHR data, 
and vital signs, among others, at a very large scale to assist healthcare 
providers in identifying and diagnosing diseases faster and more 
accurately.[13] 

Predictive analytics and risk assessment
AI models have shown significant promise in forecasting disease 
progression, hospital readmission risks, and treatment outcomes.[14-

16] For instance, AI‑driven sepsis prediction systems, analysing EHR 
data and continuous vital signs, have been shown to reduce mortality 
rates by enabling early detection, personalised treatment, and real-
time monitoring of sepsis patients.[17,18]

Researchers are also leveraging traditional, non-invasive diagnostic 
tests in novel ways, using AI to detect patterns and correlations that 
were previously undetectable to clinicians. For example, Mayo Clinic 
has developed several AI algorithms that can accurately diagnose 
cardiac conditions, such as cardiac amyloidosis, atrial fibrillation, 
aortic valve stenosis, left ventricular systolic and diastolic dysfunction, 
and pulmonary hypertension, using standard 12-lead ECGs.[19-25] 

Administrative AI and LLMs 
Another promising area of AI application is clinical documentation 
automation, including medical notetaking, insurance processing, and 
clinical trial enrolment. Addressing administrative burden through 
automation was the top area of opportunity according to 57% of 
physicians in the previously referenced AMA survey.[2] LLMs such 
as ChatGPT and purpose-built AI‑facilitated clinical documentation 
tools, such as DeepScribe and DAX Copilot, have been shown to 

reduce the administrative burden on physicians, both by improving 
documentation quality and saving time.[26-28] Greater adoption by 
health systems and seamless EHR integration could further enhance 
physician efficiency, allowing for more direct patient interaction, 
and potentially reduce burnout due to current high administrative 
loads.[4] However, results have been inconsistent, with significant 
provider-to-provider variability. AI scribes that summarise patient-
provider interactions hold promise, but challenges persist, including 
hallucinations, omission of critical patient details, and a lack of 
complex medical reasoning.[27] As a result, constant fact-checking is 
required, making performance gains uncertain.

Challenges and risks in AI adoption
While AI is already demonstrating value in diagnostics, predictive 
analytics, and administrative automation, its widespread adoption 
is not without challenges. As previously mentioned, AI is not static; 
it learns, adapts, and sometimes fails, introducing uncertainty and 
risk. Although physician enthusiasm for AI is rising, with 66% of 
physicians now using AI tools compared with 38% in 2023, concerns 
over clinical reliability, liability, ethical implications, bias, workflow 
integration, and regulatory gaps have also increased.[2] Addressing 
these concerns is critical to ensuring that AI serves as an asset rather 
than a liability in modern healthcare.

The physician-patient relationship: A new dynamic?
AI is not only transforming how physicians diagnose and treat disease, 
but also reshaping the fundamental nature of patient interactions. 
While AI can improve efficiency and augment clinical decision-
making, 39% of physicians worry that it may negatively affect patient 
interactions.[2] As AI‑generated recommendations become more 
common, there is concern that they could erode patient trust in their 
providers. Additionally, physicians have expressed concerns about 
cognitive overload, as they must interpret AI‑driven insights while 
maintaining direct patient engagement.

To ensure that AI enhances rather than disrupts care, thoughtful 
implementation and constant evaluation are necessary. The AMA 
advocates for ‘augmented intelligence’, a conceptualisation of AI that 
emphasises its assistive role rather than autonomy.[5] This human-
centred approach aims to preserve the integrity of the physician-
patient relationship, enhance clinical outcomes, and support provider 
wellbeing. 

Legal uncertainty and liability
The rapid evolution of AI in healthcare has outpaced existing 
regulatory frameworks, creating significant challenges for oversight 
and implementation. Traditional medical technologies follow well-
established approval processes, with clear guidelines for validation, 
safety, and physician oversight.[29] In contrast, AI operates in a 
state of continuous flux, adapting and evolving in ways that make 
standardised regulation difficult to establish and maintain.[30] Unlike 
passive medical devices, AI often functions as a dynamic decision-
support system, directly influencing patient care while remaining 
subject to shifting capabilities, datasets, and real-world applications.

As AI takes on a greater role in clinical decision-making and 
administrative processes, it introduces complex legal and ethical 
questions that merit careful consideration. The most pressing issue 
is liability: who bears responsibility when AI makes an incorrect or 
harmful recommendation? 

Liability in the use of AI in healthcare remains largely undefined, 
but it could fall on multiple parties: the physician who relied on the AI 
system’s suggestion/prediction, the hospital or institution that deployed 
the system, or the AI developer that built it. The AMA advocates that 
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physicians should not bear full responsibility for adverse outcomes 
if AI systems lack transparency, introduce unknown biases, or are 
mandated without physician oversight.[30] The AMA supports a risk-
based approach to AI liability, meaning that accountability falls on the 
entity best positioned to mitigate risk or harm.[30] For example, if an AI 
developer used flawed data, they should be liable; if a hospital failed to 
implement AI systems correctly, liability should fall on the institution; 
if a provider misused an AI tool in a way different to its intended use 
case that led to harm, they should bear responsibility.   

Bias and ethical challenges in AI
Bias in AI models remains a persistent challenge. AI is trained and 
learns from historical data, meaning it is inherently shaped by pre-
existing – and often unrecognised – biases. This has the potential to 
exacerbate healthcare disparities rather than eliminate them. Without 
proper safeguards, AI tools risk producing skewed recommendations 
that disproportionately affect certain populations. 

Two well-documented examples of AI bias in medicine include 
skin cancer detection algorithms that perform less accurately on 
darker skin tones as a result of non-representative training data, and 
AI‑driven pain management tools that underestimate pain levels 
in black patients.[31,32] However, careful evaluation of these tools 
has led to innovative ways to redress these sometimes unexplained 
disparities to potentially enable expanded access to treatment for 
underserved patients.[33]

Beyond clinical bias, physicians have also raised concerns about 
AI’s impact on health equity, with only 33% believing AI tools will 
improve equity in healthcare.[2] The AMA has advocated for the need 
of AI transparency to mitigate bias, requiring that developers disclose 
training data sources and potential limitations.[30] In order to promote 
fairness, AI systems must be trained on diverse and representative 
datasets, audited continuously to assess for disparities, and designed 
with explainability in mind to ensure physicians can understand how 
decisions are being made.  

Shaping responsible AI in healthcare
AI is poised to transform healthcare delivery by improving diagnostic 
accuracy, enhancing risk assessment, and streamlining operational 
efficiency, among many other potential applications. However, its 
adoption must be guided by clear ethical, regulatory, and clinical 
principles that ensure patient safety, maintain physician trust, and 
uphold the integrity of medical decision-making.[6] AI should therefore 
be viewed through the lens of ‘augmented intelligence’, as emphasised by 
the AMA, reinforcing its role as a tool that enhances human judgement 
rather than replacing it. To achieve this, human intervention points 
must be built into AI‑driven clinical and administrative decision-
making to preserve human oversight and accountability.

Trustworthy AI requires adherence to three core pillars: ethics, 
evidence, and equity.[6] Ethical AI must align with the fundamental 
values of medicine, prioritising patient welfare, autonomy, fairness, 
and shared decision-making between patients and physicians. Owing 
to their unique and evolving nature, AI systems must undergo 
rigorous and continuous scientific validation to ensure the highest 
standards of accuracy, reliability, and clinical relevance. Moreover, 
given the potential risks of training AI algorithms with biased 
datasets, health equity must be central to AI deployment. Without 
appropriate safeguards, AI can unintentionally worsen or create new 
healthcare disparities rather than mitigate them. 

Transparency is a critical concern in the responsible development 
of AI. Physicians must understand how AI tools make decisions, 
what specific problems they aim to solve, and the intended patient 
population and clinical setting for each system. Developers must 

provide detailed information on training data sources, model 
validation, and known limitations. Additionally, the use of AI in 
medical decision-making or patient access to care must be clearly 
communicated to patients, who should retain the right to make 
informed choices regarding AI‑assisted care. As AI models become 
increasingly complex, ‘black-box’ systems, where the reasoning 
behind predictions or outcomes is opaque, risk undermining both 
patient and physician trust.

Governance structures and regulatory frameworks must evolve 
to keep pace with AI’s rapid advancements. Collaboration between 
physicians, medical organisations, AI developers, and regulatory 
agencies is essential to establish standards that prioritise patient 
safety, transparency, and clinical efficacy. Ensuring responsible AI 
integration will require proactive oversight, continuing validation, 
and physician-led implementation strategies to harness AI’s full 
potential while safeguarding medical ethics and public trust.

The path forward: AI as a partner, not 
a replacement 
Physician trust in AI is a critical determinant for its long-term 
success in healthcare. The AMA’s Physician Sentiment Report on AI 
use found that while adoption is increasing, many physicians remain 
cautious, with 47% of physicians prioritising stronger oversight as 
a key requirement for building trust in AI tools.[2] Physicians are 
uniquely positioned to guide AI’s integration into clinical workflows, 
ensuring that AI aligns with the realities of patient care rather than 
introducing additional complexities.

Regulatory clarity is essential to AI’s future in medicine. Given 
AI’s rapid evolution and expanding use cases, its regulation presents 
unique challenges. The AMA advocates for standardised evaluation 
frameworks, similar to those used for drugs and medical devices, 
to assess AI’s safety, efficacy, and clinical utility.[30]  As legislative 
efforts progress, the demand for stricter regulations and greater 
transparency will be particularly important for high-risk AI 
applications that directly impact patient care.[30] Existing models, 
such as the International Medical Device Regulators Forum (IMDRF) 
risk-based categorisation for Software as a Medical Device (SaMD), 
provide a foundation for regulating AI based on its level of risk and 
intended use.[6,29] The AMA has called for ongoing validation and 
real-world performance monitoring, particularly for AI systems used 
in clinical decision support, to ensure they remain accurate, fair, and 
reliable over time.[30]

Physicians should retain clinical authority over AI‑generated 
recommendations but should not bear full responsibility for AI‑driven 
errors when the system is appropriately deployed within its intended 
use case. Liability frameworks must reflect AI’s collaborative role in 
clinical decision-making, ensuring that responsibility is distributed 
among developers, institutions, and regulatory bodies based on their 
respective roles in AI implementation.  Additionally, physicians, along 
with national, state, and subspecialty medical societies, must continue 
to advocate for AI systems that promote health equity and actively 
work to prevent the exacerbation of existing disparities in care. 

The success of AI in healthcare will ultimately be determined by 
how well it integrates into clinical practice, regulatory frameworks, 
and ethical guidelines. Prioritising physician involvement, patient-
centred implementation, and robust oversight is essential to ensuring 
that AI fulfils its potential to enhance care while preserving the core 
values of medical professionalism.    

Conclusion
AI is no longer a distant concept but an active force shaping 
modern healthcare. It holds immense promise to positively impact 
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health and wellbeing for humanity. However, its long-term impact 
depends not on technological advancements alone, but on how it is 
governed, trusted, and integrated into medical practice. The AMA 
has emphasised that AI must be evidence-based, ethically sound, and 
transparent to ensure that it enhances rather than disrupts healthcare 
delivery. 

The transition from traditional medicine to AI‑assisted care must 
be guided by physician leadership, regulatory oversight, and a steadfast 
commitment to patient welfare. Ensuring AI remains an assistive tool 
rather than a substitute for clinical judgement will require continuing 
validation, bias mitigation, and ethical safeguards. AI developers must 
commit to transparent model design, equitable training data, and 
explainability, while regulatory bodies must establish clear frameworks 
that balance innovation with patient safety. 

Education and training will also be critical in preparing physicians 
to responsibly implement AI tools. As AI becomes critically 
embedded in medical decision-making, healthcare professionals must 
be equipped to critically evaluate its recommendations, advocate for 
ethical deployment, and maintain accountability in patient care. The 
alignment of physicians, policymakers, and AI developers in these 
efforts will determine whether AI fulfils its potential as a force for 
good in medicine. 

AI will not replace physicians, but physicians who effectively use 
AI will be better positioned to lead the future of medicine. Ensuring 
AI remains a trusted, explainable and accountable tool will be 
essential to maximising its benefits while upholding the highest 
standards of medical practice. 
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