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ABSTRACT

Artificial intelligence (Al) is a computer program that is designed to initiate
specific tasks like a human and, sometimes, better than a human; it may even
perform tasks without additional review or involvement by a human. Generative
Al models are algorithms that could be trained on and understand data, can
produce new data, predict outcomes, and generate human-like text. Nowadays
Al has many important applications in the healthcare system. These applications
have changed the medical field. Al facilitated the clinician's role by helping him
in report preparation. It also helps perform administrative tasks, speeding up data
storage and access for health systems. It also improved diagnostic modalities and
shared in developing preventive medicine, drug therapy and medical education.
Some Al models act under human supervision; others act autonomously. The
progressive integration of various Al models into healthcare system in the
coming years obligates us to ask about many ethical and legal issues that may
face everyday use of Al in healthcare. This is because Al in the healthcare system
deals directly with humans and can affect decision-making regarding their
diagnosis and treatment. Healthcare data is very sensitive information and should
be highly secured. Any data used for machine learning should be preceded by
informed consent from corresponding patients. This review article highlights the
legal and ethical issues of Al uses in healthcare systems.

I. Background

Al can be defined as a computer program
designed to initiate specific tasks like, or better than,
humans and sometimes without additional review or
involvement by a human user (Griffin, 2021).

History:

In 1966, shaky robot was considered a great step
towards Al, where it was the first mobile robot that
could interpret inputs and information, give proper
action, put a plan in place, and obtain goals (Kuipers
et al., 2017). The first Al medical consultant, called
INTERNIST-1, was implemented in 1971, where it
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used an algorithm dependent on the symptoms of
patients and concluded diagnosis (Miller et al., 1982
& Kulikowski C.A. (2019). Then the ideas
progressed where the MYCIN program was
developed. MYCIN utilized input data, which is
a long chain of questions, and then suggested the
probable infective bacteria to help the doctor to
describe the proper antibiotic for infectious diseases.
It provided an early information bank for physicians
to look for up-to-date medical information
(Shortliffe and Mycin, 1977). Great progress
occurred in 1980 when the DXplain program was
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designed by Massachusetts University. It utilized
symptoms as input information and generated a
differential diagnosis. It provides a bank of medical
information for physicians (Amisha et al., 2019). In
2007, one of the most extensive applications of Al in
healthcare had developed. International Business
Machines Corporation (IBM) created a question-
answering machine called Watson. This technology
which utilizing deep question answering (DeepQA)
and language processing, analyzed information from
variant texts to generate probable answers (Ferrucci
et al., 2013). The COVID-19 pandemic has boosted
the use of Al in health care, where algorithms could
diagnose COVID-19 through analysis of chest scans
and predict the severity of infection. Food and Drug
Administration (FDA) clearances for clinical use
had considered artificial intelligence/machine
learning (AI/ML) as medical devices (Benjamens et
al., 2020; Griffin, 2021).

With the progressive expansion of Al in the
healthcare system, it is necessary to address the
associated legal and ethical issues. This review
article aimed at highlighting legal and ethical issues
of Al uses in healthcare systems.

I1. Applications of Al in healthcare systems

Acrtificial Intelligence (Al) in healthcare acts as a
transformative power, which adds novel solutions
that enhance the quality, efficiency, and accessibility
of healthcare services (Bajwa et al 2021).

Non-autonomous and autonomous Al tools

Non-autonomous or assisting Al has the ability to
give clinical, diagnostic, and therapeutic decisions
and help physicians make decisions, such as using a
non-autonomous Al tool that can help radiologists
by recognizing the normal and abnormal images.
(Clark, 2018), robot-assisted surgery Chuchulo and
Ali (2023), personalized medicine Kline et al.
(2022), progression of drug discovery (Qureshi et al.
2023). On the other hand, an autonomous Al system
might act independently. Autonomous Al Physician
uses algorithmic reasoning, takes medical decisions
(diagnoses and describes treatment, etc.), and no
human is included in that medical decision-making
process. (Saenz et al., 2023)

In 2018, the FDA approved Luminetics Core for
the diagnosis of diabetic retinopathy. Nurses or
assistants capture images of their patients’ retinas
with a fundus camera that captures the back of the
eye. The system's cloud-based platform securely
receives the photos, scans them for lesions or signs
of disease, and provides a report in less than a minute
(U.S. Food & Drug Administration, 2018).

The European Union has approved ChestLink, an
autonomous Al system that can separately recognize
normal chest X-rays and produce patient reports
without any provision from the radiologist. It had
been learned through data to make more
sophisticated decisions (Bellemo et al., 2019; Oxipit,
2022).

Generative Al models

Generative Al models are algorithms capable of
producing new data, predicting outcomes, and even
coming up with solutions for complex medical
problems based on patterns learnt from existing data
(Lietal., 2021).

Applications of Generative Al in Healthcare
Medical imaging analysis

Generative Al technology can assist radiologists
in recognizing and diagnosing various clinical
conditions from various radiologic techniques (Vert,
2023; Topol, 2023).

Improve the efficacy of drug discovery.

Generative Al also aids in the progression of drug
discovery, where vast amounts of data allow
generative Al to anticipate the degree of safety and
accuracy of new drugs. Additionally, generative Al
can reveal biological pathways of a disease from
genomic data and can help find novel targets for drug
development (Vert, 2023; Topol, 2023).

Personalized medicine

Generative Al can predict a personalized, more
effective medication plan by analyzing a patient’s
genetic information, lifestyle, and disease history,
and this will further improve patient outcomes
(Kline et al., 2022).
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Clinical  documentation and  healthcare
administration

Generative Al may be prepared to read and
summarize electronic healthcare reports that contain
quiet information, such as therapeutic history, drugs,
sensitivities, and lab investigations. This will spare
time and guarantee that nothing vital is neglected. It
also encourages communication between distinctive
healthcare suppliers and between suppliers and

patients (Petal and Lam, 2023).
Medical education, learning and training

Chatbot Al programs can comprehend, analyse
and answer human questions. They gained great
attention because the can generate human like text
and share with the others in an interactive
conversation (Ghorashi et al., 2023).

Generative Al can be used to generate a wide
variety of virtual patient cases with different clinical
sets. Medical students can interact with, diagnose
and treat these virtual patients without any harm to
real patients. If they make mistakes, they will learn
from them (Eysenbach, 2023).

Medical Research

In research settings, generative Al can formulate
novel hypotheses by making unexpected
combinations of concepts, mimicking human
creativity and intuition. Claude models are a family
of large language models developed by Anthropic
and are considered generative pre-trained
transformers that can read research papers and
propose unexplored directions worth investigating.
This unique generative capacity could accelerate
scientific advancement. However, corroboration by
human researchers is crucial to prevent the blind
acceptance of Al-generated findings (Gesk, 2022).

1. Ethical and legal issues

Patient privacy and data protection

Generative Al, as well as other Al modalities,
may be a source of security and privacy threats
because of their vast data requirements during model
training, building, and implementation (Dwivedi et

al., 2023). Although data analyzed by Al is de-
identified before participating with the data
aggregator, it was found in a previous study that an
algorithm could be used to re-identify 85.6% of
adults and 69.8% of children in a physical activity
cohort study (Na et al., 2018). In a study to explore
and investigate healthcare data breaches. The results
showed different ways used to breach protected
health data, like hacking/information technology
(IT) incidents, non-authorized access/internal
disclosure, thievery/loss, or inappropriate getting rid
of data (Seh et al., 2020).

Avrtificial intelligence biases

Bias may be produced across different Al model
creation steps, during collection of data, developing
and evaluating the model, or during its clinical
application. Bias in generative Al models might lead
to inaccurate diagnoses and/or treatments. Poor data
quality and missed information in an Al system can
lead to biases and may result in wrong Al decisions.
If an Al model "to identify patients at high risk of
cardiac attacks" is biased towards certain
demographics or lacks data about a patient's medical
history, this could lead to diagnosis mistakes where
warning signs may be missed in some cases while
healthy ones may be wrongly treated as high-risk
cases (Thirunavukarasu et al., 2023).

Effect of algorithmic bias on discrimination and
equity in health care

o How could we realize the algorithm is accurate
or not, diverse or not?

e Al can widen existing inequity in health care
where these new technologies are more
available to wealthy, educated, and urban
patients. Some opportunities, like personalized
medicine, which is tailored to treat specific
person but is expensive and out of reach to poor
patients and vulnerable groups, with subsequent
increasing inequalities in the quality of health
care (Hyden, 2019; Veiont et al., 2018).

o If Al algorithms designed patients' profiles and
health records to distribute healthcare resources
over the population, then poor, elderly and other
vulnerable groups that couldn't be registered to
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these records wouldn't have access to these
records and subsequently to these resources. So,
it should be asked what's behind the data, and
could we register and reach everyone in the
community, keeping in mind that some people
do not have this technology (Harvey and
Gowda, 2021 & Vokinger et al., 2021).

e In the same context, Al might augment
inequities with regard to different vulnerable
and minority groups that already have difficult
access to healthcare. For example, the
algorithm might be fed on data mostly from
white patients, while health records from
Black patients were less available (Seyyed-
Kalantari et al., 2021; Vokinger et al., 2021).

e The usability of Luminetics Core for diagnosis
of diabetic retinopathy in well-resourced
healthcare settings will help rich people and
those covered by insurance, while other
patients that have the same prevalence of
disease but are poor or not covered by
insurance cannot access such diagnostic tools.

e Also, there are wide variations in using
medical Al among different age groups; this
may augment the digital gap between
generations and magnify health inequity. For
example, older patients are less capable of
dealing with and using an online system for
data entry than younger patients
(Mikotajczyk, 2022).

Does Al in healthcare have artificial empathy?

In spite of recent healthcare chatbots seeming
more empathetic, not all kinds of empathy could be
reached and artificially applied. Empathy is a
complex human feeling that a chatbot could not
believe to have such interaction; it can’t substitute
for an empathetic bedside clinician. (Seitz, 2024)

Transparency and Accountability of Al
Algorithms

Transparency helps individuals to know how
Al systems make decisions about their health, while
accountability tells who is responsible if a wrong
decision leads to harm (Novelli et al., 2023). An
important issue is transparency, where Al algorithms
function through deep learning neural networks and

act as “black boxes” whose inner workings are
ambiguous to us, making it difficult to explain the
bases of decision-making processes and how an
algorithm attains a certain conclusion. Lack of
explanation is a critical issue in health care, where
understanding the bases for diagnosis or treatment is
mandatory for integrity and accountability. (Rudin,
2019; Parisineni and Pal, 2023). So, it may be
difficult to judge that novel medical devices are safe
and effective for different age groups. The use of Al
may leave us without anyone to hold accountable for
any sort of damage done. The extent of danger is
unknown, and the use of machines will severely limit
our ability to assign blame and take ownership of the
decision-making (Fox-Rawlings et al., 2018).

Informed consent

When treatment options are decided for
patients, it is mandatory that they get a
comprehensive understanding of any procedures and
the side effects as well as risk probabilities.
However, when Al technology is added to healthcare
service, the informed consent process is expected to
be more complicated. The physician should inform
the patients about Al input and output data and
explain to him how the Al acts by training and then
generating output data by learning from examples.
The patient should be informed of the risks and
benefits of the Al. The patient should know about the
risk of a cyber-attack and/or algorithmic error, the
possibility of hallucination (false-positive or false-
negative results), and the right to choose a qualified
physician instead of Al. Also, the patient should
know that his data will be used outside the treatment
process (Hurley et al., 2024; Watdoch, 2024).

Liability issue

Autonomous Al do not need specialists and act
by the primary care physician, who does not have
specialized knowledge; this should not be liable for
incorrect results, and Al creators or the selling
company should assume medical liability for harms
produced by the device if it was used properly and
on label. Legal scholars have classified eight
Scenarios involving a physician’s use of an
autonomous Al system that are relevant to
malpractice liability, and they hypothesized that
there are only two scenarios in which the physician
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might face liability: (A) informed consent: the
system correctly recommends management that
corresponds with the current standard of care, and
the physician disregards this recommendation,
resulting in patient harm; (B) the system incorrectly
recommends management that is nonstandard care,
and the physician follows this recommendation,
which results in patient harm (Price et al., 2019;
Channa et al., 2021; Bazoukis et al., 2022).

Accountability

Acrtificial intelligence developer should confirm
and assure that the data set that Al programs are
supplied with are valid and trustable. Accountability
is mandatory for emphasizing that Al producers and
developers adhere to the principles of beneficence
and non-maleficence by taking responsibility for the
impacts of their systems and mitigating potential
harms (Novelli et al., 2023).

V. Conclusion and Recommendations

Like global warming, 30 years ago, the world
spoke about its probable hazards; now we are
suffering, and the expectations become horrible
facts. Al legal and ethical issues will be more
apparent in the coming years. Developers tend to
overestimate the effect of technology in the short
run, but the effects in the long run are
underestimated. As Al models advance, liability
implications become more complicated. At the same
time. Legal systems that govern Al move at slower
steps and are not well developed in most countries,
so accountability measures and laws should be set.
Regular validation of Al models to measure the
efficacy of Al in practice. Ethics should be a basic
course in the curriculum of an Al data scientist. In
spite of accuracy, the importance of joining human-
Al decision-making should be emphasized so that
patients can get benefit from both the strengths of Al
and the expertise of humans.

References

Amisha, Malik P, Pathania M, Rathaur VK. (2019).
Overview of artificial intelligence in medicine. J
Family Med Prim Care. 8 (7):2328-2331. doi:
10.4103/jfmpc.jfmpc_440_19.

Bajwa J, Munir U, Nori A, Williams B. Artificial
intelligence in healthcare (2021). Transforming
the practice of medicine. Future Healthc J.
8(2):e188-e194. doi: 10.7861/fhj.2021-0095.
PMID: 34286183; PMCID: PMC8285156.

Bazoukis G, Hall J, Loscalzo J, Antman EM, Fuster
V, Armoundas AA. (2022). The inclusion of
augmented intelligence in medicine: a framework
for successful implementation. Cell Rep Med. 3
(1) 100485. 10.1016/j.xcrm.2021.100485.
https://doi.org/10.1016/j.xcrm.2021.100485

Bellemo, V., Lim, Z. W., Lim, G., Nguyen, Q. D.,
Xie, Y., Yip, M. Y. T., Hamzah, H., Ho, J., Lee,
X. Q., Hsu, W., Lee, M. L., Musonda, L.,
Chandran, M., Chipalo-Mutati, G., Muma, M.,
Tan, G. S. W, Sivaprasad, S., Menon, G., Wong,
T. Y., & Ting, D. S. W. (2019). Artificial
intelligence using deep learning to screen for
referable and vision-threatening  diabetic
retinopathy in Africa: a clinical validation study.
The Lancet. Digital health, 1(1), e35-e44.
https://doi.org/10.1016/S2589-7500 (19)30004-4

Benjamens, S., Dhunnoo, P. & Mesko, B (2020).
The state of artificial intelligence-based FDA-
approved medical devices and algorithms: an
online database. npj Digit. Med. 3, 118.
https://doi.org/10.1038/s41746-020-00324-0

Channa, R., Wolf, R., & Abramoff, M. D. (2021).
Autonomous Artificial Intelligence in Diabetic
Retinopathy: From Algorithm to Clinical
Application. Journal of diabetes science and
technology, 15(3), 695-698.
https://doi.org/10.1177/1932296820909900

Chuchulo A and Ali A (2023): Is Robotic-Assisted
Surgery Better? AMA J Ethics. 2023; 25 (8):
E598-604. doi:10.1001/amajethics.2023.598.

Clark B. (2018). Autonomous vs. assistive Al: How
to unlock real value in healthcare. Digital
diagnostics. Becker Hospital review.
https://www.digitaldiagnostics.com/autonomous
-vs-assistive-ai-how-to-unlock-real-value-in-
healthcare/


Price,%20W.%20N.,%202nd,%20Gerke,%20S.,%20&%20Cohen,%20I.%20G.%20(2019).%20Potential%20Liability%20for%20Physicians%20Using%20Artificial%20Intelligence.%20JAMA,%20322(18),%201765–1766.%20https:/doi.org/10.1001/jama.2019.15064
Channa,%20R.,%20Wolf,%20R.,%20&%20Abramoff,%20M.%20D.%20(2021).%20Autonomous%20Artificial%20Intelligence%20in%20Diabetic%20Retinopathy:%20From%20Algorithm%20to%20Clinical%20Application.%20Journal%20of%20diabetes%20science%20and%20technology,%2015(3),%20695–698.%20https:/doi.org/10.1177/1932296820909900
Bazoukis%20G,%20Hall%20J,%20Loscalzo%20J,%20Antman%20EM,%20Fuster%20V,%20Armoundas%20AA.%20(2022).%20The%20inclusion%20of%20augmented%20intelligence%20in%20medicine:%20a%20framework%20for%20successful%20implementation.%20Cell%20Rep%20Med.%203%20(1)%20100485.%2010.1016/j.xcrm.2021.100485.%20https:/doi.org/10.1016/j.xcrm.2021.100485
Novelli,%20C.,%20Taddeo,%20M.,%20and%20Floridi,%20L.%20(2023).%20Accountability%20in%20artificial%20intelligence:%20what%20it%20is%20and%20how%20it%20works.%20AI%20Soc.%2023:1635.
https://doi.org/10.1016/j.xcrm.2021.100485
https://doi.org/10.1016/S2589-7500
https://doi.org/10.1038/s41746-020-00324-0
https://doi.org/10.1177/1932296820909900
https://www.digitaldiagnostics.com/autonomous-vs-assistive-ai-how-to-unlock-real-value-in-healthcare/
https://www.digitaldiagnostics.com/autonomous-vs-assistive-ai-how-to-unlock-real-value-in-healthcare/
https://www.digitaldiagnostics.com/autonomous-vs-assistive-ai-how-to-unlock-real-value-in-healthcare/

Elkhateeb, Zagazig Journal of Forensic Medicine and Toxicology. 2025; 23 (2): 1- 8

Dwivedi, Y. K., Kshetri, N., Hughes, L., Slade, E.
L., Jeyaraj, A., Kar, A. K., Baabdullah, A. Met
al., (2023). Opinion Paper: "So what if ChatGPT
wrote it?" Multidisciplinary perspectives on
opportunities, challenges and implications of
generative conversational Al for research,
practice and policy. International Journal of
Information Management, 71,102642. Article
102642.

https://doi.org/10.1016/j.ijinfomgt.2023.102642

Eysenbach G. (2023). The Role of ChatGPT,
Generative Language Models, and Artificial
Intelligence in  Medical Education: A
Conversation with ChatGPT and a Call for
Papers. JMIR Medical Education, 9, e46885.
https://doi.org/10.2196/46885

Ferrucci D., Levas A., Bagchi S., Gondek D.,
Mueller et al., (2013). Beyond Jeopardy! Artif.
Intell. 199-200:93-105. doi:
10.1016/j.artint.2012.06.009

Fox-Rawlings, S. R., Gottschalk, L. B., Doamekpor,
L. A., & Zuckerman, D. M. (2018). Diversity in
Medical Device Clinical Trials: Do We Know
What Works for Which Patients? The Milbank
Quarterly, 96(3), 499-529.
https://doi.org/10.1111/1468-0009.12344

Gesk TS, Leyer M. (2022). Artificial intelligence in
public services: when and why citizens accept its
usage. Gov Inf Q. 39 (3):101704.

Ghorashi N, Ismail A, Ghosh P, Sidawy A, Javan R.
(2023). Al-Powered Chatbots in Medical
Education: ~ Potential ~ Applications  and
Implications. Cureus. 15(8):e43271.

doi: 10.7759/cureus.43271.
PMID: 37692629; PMCID: PMC10492519.

Griffin F (2021). Artificial intelligence and liability
in health care. Health Matrix 31:65-106.

Harvey, H B.and Gowda, V. (2021). Regulatory
issues and challenges to artificial intelligence
adoption.  Radiologic  clinics of  North

America, 59(6), 1075-1083.
https://doi.org/10.1016/j.rcl.2021.07.007

Hayden E. C. (2019). This girl’s dramatic story
shows hyper-personalized medicine is possible—
and  costly. MIT  Technology  Review.
https://www.technologyreview.com/s/614522/this-
girls-dramatic-story-shows-hyper-personalised-
medicine-is-possible-and-costly

https://doi.org/10.1016/j.9iq.2022.101704

Hurley, M. E., Lang, B. H., Kostick-Quenet, K. M.,
Smith, J. N., & Blumenthal-Barby, J. (2024).
Patient consent and the right to notice and
explanation of Al systems used in health
care. The American Journal of Bioethics, 25(3),
102-114.
https://doi.org/10.1080/15265161.2024.2399828

Kline, A., Wang, H., Li, Y., Dennis, S., Hutch, M.,
Xu, Z., Wang, F., Cheng, F., & Luo, Y. (2022).
Multimodal machine learning in precision health:
A scoping review. NPJ digital medicine, 5(1),
171.

https://doi.org/10.1038/s41746-022-00712-8

Kuhail, M.A., Alturki, N., Alramlawi, S. et al.
(2023). Interacting with educational chatbots: A
systematic review. Educ Inf Technol 28, 973—
1018 https://doi.org/10.1007/s10639-022-11177-
3

Kuipers B, Feigenbaum E A, Hart P E, Nilsson NJ
(2017). Shakey: from conception to history. Al
Magazine. 38 (2): 88 - 103.
https://doi.org/10.1609/aimag.v38i1.2716

Kulikowski C.A. (2019) Beginnings of Artificial
Intelligence in Medicine (AIM): Computational
Anrtifice Assisting Scientific Inquiry and Clinical
Art—With  Reflections on Present AIM
Challenges. Yearb. Med. Inform. 28:249-256.
doi: 10.1055/s-0039-1677895.

Li X, Jiang Y, Rodriguez-Andina JJ, Luo H, Yin S,
Kaynak O. (2021): When medical images meet
generative  adversarial  network:  recent
development and research opportunities. Discov
Artif Intell. 22; 1(1):1-20.


https://doi.org/10.1016/j.ijinfomgt.2023.102642
https://doi.org/10.2196/46885
https://doi.org/10.1111/1468-0009.12344
https://doi.org/10.1016/j.rcl.2021.07.007
https://doi.org/10.1016/j.giq.2022.101704
https://doi.org/10.1080/15265161.2024.2399828
https://doi.org/10.1038/s41746-022-00712-8
https://doi.org/10.1007/s10639-022-11177-3
https://doi.org/10.1007/s10639-022-11177-3
https://doi.org/10.1609/aimag.v38i1.2716

Elkhateeb, Zagazig Journal of Forensic Medicine and Toxicology. 2025; 23 (2): 1- 8

doi: 10.1007/s44163-021-00006-0

Mikotajczyk, B. (2022). Universal human rights
instruments and digital literacy of older persons.
The International Journal of Human Rights,
27(3), 403-424.
https://doi.org/10.1080/13642987.2022.2131772

Miller R.A., Pople H.E., Myers J.D. Internist-1, an
Experimental  Computer-Based  Diagnostic
Consultant for General Internal Medicine. N.
Engl. J. Med. 1982; 307:468-476.
doi: 10.1056/NEJM198208193070803.

Na L, Yang C, Lo CC, Zhao F, Fukuoka Y, Aswani
A. (2018). Feasibility of reidentifying individuals
in large national physical activity data sets from
which protected health information has been
removed with use of machine learning. JAMA
Netw Open. 1(8):e186040.

Novelli, C., Taddeo, M., and Floridi, L. (2023).
Accountability in artificial intelligence: what it is
and how it works. Al Soc. 23:1635.
doi: 10.1007/s00146-023-01635-y

Oxipit (2022). Oxipit awarded CE Mark for the first
autonomous Al medical imaging application.

https://oxipit.ai/news/first-autonomous-ai-medical-
imaging-application/.

Parisineni, S. R. A., and Pal, M. (2023). Enhancing
trust and interpretability of complex machine
learning models using local interpretable model
agnostic shap explanations. Int. J. Data Sci. Anal.
23:458. doi: 10.1007/s41060-023-00458-w

Patel, S. B., & Lam, K. (2023). ChatGPT: the future
of discharge summaries? The Lancet. Digital
health, 5(3), el07—-
e108.https://doi.org/10.1016/S2589-7500  (23)
00021-3

Price, W. N., 2nd, Gerke, S., & Cohen, I. G. (2019).
Potential Liability for Physicians Using Artificial
Intelligence. JAMA, 322(18), 1765-1766.
https://doi.org/10.1001/jama.2019.15064

Qureshi R, Irfan M, Gondal TM, Khan S, Wu J, Hadi
MU, Heym ach J, Le X, Yan H, Alam T. (2023).

Al in drug discovery and its clinical relevance.
Heliyon. (7): e17575.
doi: 10.1016/j.heliyon.2023.e17575.

Rudin, C. (2019). Stop explaining black box
machine learning models for high stakes
decisions and use interpretable models instead.
Nat. Machine Intell. 1, 206-215. doi:
10.1038/542256-019-0048-x

Saenz AD, Harned Z, Banerjee O, Abramoff MD &
Rajpurkar P (2023). Autonomous Al systems in
the face of liability, regulations and costs. npj
Digit. Med. 6, 185
https://doi.org/10.1038/s41746-023-00929-1

Seh AH, Zarour M, Alenezi M, Sarkar AK, Agrawal
A, Kumar R, Khan RA. (2020). Healthcare Data
Breaches: Insights and Implications. Healthcare
(Basel). 13; 8(2):133. doi:
10.3390/healthcare8020133.

Seitz L, (2024). Artificial empathy in healthcare
chatbots: Does it feel authentic? Computers in
Human Behavior: Artificial Humans, 2
(1(https://doi.org/10.1016/j.chbah.2024.100067.

Seyyed-Kalantari, L., Zhang, H., McDermott, M. B.
A., Chen, I. Y., & Ghassemi, M. (2021).
Underdiagnosis bias of artificial intelligence
algorithms applied to chest radiographs in under-
served patient populations. Nature
medicine, 27(12), 2176-2182.
https://doi.org/10.1038/541591-021-01595-0

Shortliffe EH. Mycin (1977). A Knowledge-Based
Computer Program Applied to Infectious
Diseases. Proc Annu Symp Comput Appl Med
Care. 5: 66-9. PMCID: PMC2464549.

Thirunavukarasu AJ, Ting DS, Elangovan K,
Gutierrez L, Tan TF, Ting DS. (2023). Large
language models in medicine. Nat Med. 17; 29
(8):1930-40. d0i:10.1038/s41591-023-02448-8.
10.1038/s41591-023-02448-8

Topol EJ. (2023). As artificial intelligence goes
multimodal, medical applications multiply.
Science. 15; 381(6663): adk6139. doi:
10.1126/science.adk6139.


https://doi.org/10.1080/13642987.2022.2131772
https://oxipit.ai/news/first-autonomous-ai-medical-imaging-application/
https://oxipit.ai/news/first-autonomous-ai-medical-imaging-application/
https://doi.org/10.1016/S2589-7500

Elkhateeb, Zagazig Journal of Forensic Medicine and Toxicology. 2025; 23 (2): 1- 8

U.S. Food & Drug Administration (2018). FDA
permits marketing of artificial intelligence-based
device to detect certain diabetes-related eye
problems. https://www.fda.gov/news-
events/press-announcements/fda-permits-
marketing-artificial-intelligence-based-device-
detect-certain-diabetes-related-eye. Accessed 12
Mar 2022

Veinot T. C., Mitchell H., Ancker J. S. (2018). Good
intentions are not enough: How informatics
interventions can worsen inequality. Journal of
the American Medical Informatics Association.
1080-1081. doi: 10.1093/jamia/ocy052

Vert, J. P. (2023). How will generative Al disrupt
data science in drug discovery? Nature
biotechnology, 41(6), 750-751.
https://doi.org/10.1038/s41587-023-01789-6

Vokinger, K. N., Feuerriegel, S., & Kesselheim, A.
S. (2021). Mitigating bias in machine learning for
medicine. Communications medicine, 1, 25.
https://doi.org/10.1038/s43856-021-00028-w

Waldoch K (2024). Informed Consent for the Use of
Al in the Process of Providing Medical Services
Review of European and Comparative Law. 57
(2): 121-134.
https://doi.org/10.31743/recl.17239

How to cite: Elkhateeb, S. (2025). Artificial
intelligence in healthcare: legal and ethical
point of view. Zagazig Journal of Forensic
Medicine and Toxicology, 23 (2): 1- 8. doi:
10.21608/zjfm.2025.346016.1209



https://doi.org/10.1038/s41587-023-01789-6
https://doi.org/10.31743/recl.17239

