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Abstract

This literature review included scientific articles, published between 2022 and 2025, indexed
in PubMed, Scopus, and Proquest. The article investigates the potential of generative artificial
intelligence (GenAl), particularly Large Language Models (LLMs), to improve the quality of
cancer care. LLMs have demonstrated effectiveness in patient education by simplifying
complex medical terminology and tailoring content to the user’s level of understanding. LLMs
also assist physicians in clinical decision-making by analyzing medical data and supporting
adherence to the latest guidelines. However, expert oversight is still necessary due to the risk
of error. For cancer prevention, LLMs promote healthy lifestyle adoption, participation in
screening programs, and vaccination. They also play an important role in reducing inequities in
access to information. Another key feature of LLMs is their ability to translate complex
diagnostic reports into patient-friendly language. LLMs have also shown promise in
counteracting cancer-related misinformation. However, the article identifies certain LLMs
limitations, such as model hallucination, incomplete personalization, and unresolved legal
liability concerns. The article emphasizes ethical dilemmas, particularly those related to patient
autonomy and the risk of dehumanizing care. For future progress, the article emphasizes the
need to integrate LLMs into e-health systems and to develop specialized models supported by
interdisciplinary teams.

Keywords: generative artificial intelligence, Large Language Models, clinical decision

support, patient education as topic, oncology

Introduction

Generative Artificial Intelligence (GenAl), including Large Language Models (LLMs),
1s gaining prominence as a tool in health care, offering innovative solutions that improve access
to services, increase the effectiveness of early disease detection, and facilitate population-level

health education initiatives [1].
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Artificial intelligence (AI)- and GenAl-based systems analyze epidemiological data,
model population health risks, and predict the incidence of chronic diseases, including
malignant neoplasms [2]. These capabilities enable more effective planning of preventive
interventions and better allocation of healthcare resources [3].

Al facilitates the identification of high-risk populations, enabling targeted screening
programs. For example, the early detection of breast, cervical, or colorectal cancer can be
significantly improved through Al-driven algorithms, which may lead to better survival
outcomes [4]. Moreover, Al-based systems are employed to monitor patient adherence to
preventive and therapeutic recommendations [3,4].

A key application of Al in health care is to promote equity through reducing health
disparities. Chatbots and voice assistants powered by LLMs can facilitate outreach to
populations with low health literacy, limited access to information, and lower levels of formal
education. By expanding access to health information, these technologies may help reduce

disparities in the use of healthcare services [5].

Aim of the study

The aim of this study was to investigate the potential of GenAl, particularly LLMs, to

improve the quality of cancer care.

Methods

Literature review methodology

This narrative literature review examines the potential, limitations, and future

trajectories of LLMs applications in oncology.

Search strategy and data sources

To ensure comprehensive coverage of peer-reviewed clinical, health-science, social, and
technical literature, the review incorporated articles indexed in the following databases:
PubMed, EMBASE, Scopus, Web of Science, and ProQuest:

— PubMed and EMBASE (clinical and biomedical focus),
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— Scopus and Web of Science (interdisciplinary and technical coverage),
— ProQuest (health-sciences and social impact).

Furthermore, to account for the rapid pace of innovation in Al, the arXiv preprint server
was included in the search. This allowed for the identification of cutting-edge technical
developments and emerging methodologies that may still be undergoing the formal peer-review
process but are highly relevant to the current state of generative Al.

The search was initially conducted between March 10 and 14, 2025, and was
subsequently updated in January 2026 to capture the most recent advancements. The January
2026 update was specifically used to bridge the gap between March 2025 and the end of the

inclusion period.

Inclusion criteria and timeline

The inclusion period spans from November 30, 2022, to December 31, 2025. The start
date of late 2022 was selected to coincide with the public release of GPT-3.5, which catalyzed
a transition from traditional, non-generative machine learning toward generative Al research in

clinical contexts.

Selection criteria

To ensure the analytical rigor of this review, the inclusion and exclusion criteria were
structured as follows:

— inclusion criteria: the review incorporated original research articles, narrative reviews,
and systematic reviews published in English between November 30, 2022, and
December 31, 2025, that specifically addressed the application of generative Al in
oncological settings;

— exclusion criteria: we excluded editorial comments, letters to the editor, opinion pieces,
and conference abstracts to prioritize validated data and comprehensive syntheses.
Furthermore, studies published in languages other than English or those focusing
exclusively on traditional, non-generative machine learning algorithms were omitted

from the final analysis.
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Scope and keywords

The strategy targeted studies investigating LLMs utility across the oncological
spectrum, including prevention, diagnosis, treatment planning, patient-clinician
communication, and health disparities. The following Boolean search query was utilized:
(“Large Language Models” OR “LLM” OR “Generative AI” OR “ChatGPT”) AND
(“oncology” OR “cancer care” OR “cancer diagnosis” OR “patient education”).

Additional keywords used to refine the search included: “clinical decision support”,

“health communication”, “misinformation”, “digital health”, and “Al ethics”. A summary of

the review methodology is presented in Table 1.

Table 1. Summary of review methodology

Parameter Details

Review type Narrative literature review

Timeframe November 30, 2022 — December 31, 2025 (updated: Jan 2026)

Primary databases | PubMed, EMBASE, Scopus, Web of Science, ProQuest
Preprint server arXiv (for cutting-edge technical developments)

St.udy types Original research articles, narrative reviews, systematic reviews
included

ST IREE Editorials, letters to the editor, opinion pieces, conference abstracts
excluded

Inclusion criteria | GenAl in oncology; published in English

Exclusion criteria | Non-generative ML; non-English publications; non-clinical focuses

Large Language Models (LLM), Generative Al, ChatGPT, oncology, cancer

Key search terms
care

Clinical areas Prevention, diagnosis, treatment planning, communication, health disparities

Methodological rigor and transparency

Although this study is designed as a narrative review, the search strategy and reporting
process adhered to the core principles of the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses) guidelines to ensure maximum transparency,
reproducibility, and a systematic approach to literature identification (Table 2). By adopting a
structured PRISMA-style framework, we minimized selection bias and ensured that the
transition from broad database queries to the final inclusion of specific studies was documented
with analytical clarity. This rigorous selection process ensures that the synthesized evidence

represents a balanced and comprehensive overview of the current state of LLMs in oncology.
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Table 2. PRISMA flow diagram

. . Number
Stage Activity of records
Records identified from databases, included: 1,204
PubMed 683
Identification EMBASE 54
Scopus 377
Web of Science 71
ProQuest 19
Records after duplicates removed 759
Records screened (title and abstract) 759
Screening Records excluded after title/abstract screening 401
Full-text articles sought for retrieval 358
Records identified from preprint servers (arXiv) 57
Total full-text articles assessed for eligibility 358 +57=415
Full-text articles excluded with reasons: 366
Selection Reason 1: Non-English language 92
Reason 2: Focus on non-generative ML 178
Reason 3: Editorials, letters, or opinion pieces 96
Included Total studies included in narrative review 49

A total of 1,204 records were initially identified across five databases: PubMed,
EMBASE, Scopus, Web of Science, and ProQuest. Following the removal of duplicates, 759
unique records remained for screening. During the title and abstract screening phase, 401
articles were excluded, leaving 358 studies for full-text retrieval. To capture emerging technical
developments, an additional 57 records from the arXiv preprint server were included, resulting
in 415 articles assessed for eligibility. Upon full-text review, 366 studies were excluded based
on predefined criteria: 92 were non-English publications, 178 focused on non-generative
machine learning, and 96 were editorials or opinion pieces. Consequently, 49 studies met all

inclusion criteria and were synthesized in this narrative review.

Study selection process

The study selection process followed a structured screening protocol designed to
minimize selection bias and ensure a rigorous evaluation of the literature. Two reviewers
independently screened the titles and abstracts of all identified records against the predefined
inclusion criteria. The selection process involved a consensus-driven assessment by the co-
authors, who prioritized studies focusing on the practical implementation of LLMs, their impact
on patient outcomes, health equity, and the broader technological and ethical implications of

their use in oncology.
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Any disagreements regarding the eligibility of a specific study were resolved through
internal consensus or, where necessary, through consultation with a third senior reviewer to
reach a final decision.
To minimize selection bias, a structured screening protocol was implemented. The
process was conducted as follows:
— initial screening: two reviewers independently screened the titles and abstracts of all
identified records against the predefined inclusion criteria;
— full-text review: studies that met the initial criteria underwent a comprehensive full-
text evaluation to determine their final eligibility;
— conflict resolution: any disagreements regarding study eligibility were resolved
through consensus-driven discussion among the co-authors or, when necessary, by

consultation with a third senior reviewer.
Selection criteria: PICO framework

The selection process was guided by the PICO framework, prioritizing studies that
focused on the practical implementation of LLMs, their impact on patient outcomes, health

equity, and the associated technological and ethical implications (Table 3).

Table 3. Selection criteria: PICO framework

Criterion Inclusion criteria Exclusion criteria

Cancer patients, oncology professionals, | General populations not

ORI () medical students, and caregivers. specifically related to oncology.

Traditional non-generative ML,
rule-based algorithms, or Al
without LLMs components.

Applications of LLMs (e.g. GPT-4, Med-

I EREm o (L) PalLM, Claude, Llama) in cancer care.

Comparison | Standard clinical practice, human expert | Not mandatory for this narrative

© performance, or non-Al digital tools. synthesis.
Accuracy of diagnosis/treatment, patient | Purely technical metrics (e.g.
Outcomes (O) | education quality, clinician burnout, ethics, and | perplexity, token speed)
privacy. without clinical relevance.

Quality assessment and data synthesis

The SANRA scale was used as a framework to ensure the methodological quality of this

narrative review. Each included study was evaluated by at least two authors.
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Due to the heterogeneity of the literature — spanning technical benchmarks to ethical essays

— a thematic synthesis was employed. The findings were categorized into three primary thematic

pillars:

1. clinical decision support: LLMs utility in diagnosis and treatment planning;

2. patient-physician communication: impact on patient education and the clinical

relationship;
3. ethical and regulatory challenges: implications for data privacy, health equity, and

misinformation.

Approval of the Institutional Bioethics Committee

As the study did not involve human participants or the use of confidential clinical data,

Bioethics Committee approval was not required.

Literature review results

Use of LLMs in clinical decision support in oncology

Clinical decision support in diagnostic and therapeutic processes is a major application
area of Al in oncology [6]. Recent studies indicate that LLMs can generate summaries of
diagnostic test results, analyze data from medical records, and produce reminders informed by
the latest clinical guidelines for cancer treatment [7]. LLMs also assist physicians in selecting
treatment regimens consistent with the recommendations of scientific societies and established
clinical practice guidelines. However, as analyses show, LLMs may still produce incomplete
or inconsistent recommendations, which makes ongoing expert supervision essential [6,7].

A fundamental advantage of Al integration into the clinical decision-making process is
its ability to process and analyze large clinical datasets within a short period of time. This
enables the personalization of oncology treatments, including the identification of patients most
likely to respond to immunotherapy or targeted therapies [8]. As a result, more precise
therapeutic strategies can be implemented, in line with the principles of personalized medicine.

Al and LLMs can also streamline administrative processes within healthcare institutions.
These functionalities include the automation of medical documentation, patient data archiving,

and relieving healthcare professionals of routine administrative tasks, among others [6-8].
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As healthcare systems continue to evolve, the use of LLMs as tools to support
interdisciplinary oncology teams seems inevitable. However, the safe implementation of these
technologies requires strict adherence to data security, patient privacy, and medical ethics

standards [5-8].

Use of LLMs in oncology patient education

LLMs offer a transformative approach to communicating medical information tailored
to the recipient’s knowledge level and specific needs [9,10]. Their ability to generate content
of varying complexity enables accessible explanation of complex oncology concepts to
individuals with no medical background. Thus, by adapting Al-generated messages to end-
users’ cognitive abilities and needs, these solutions improve health literacy at the population
level [9-11].

In health education, LLMs are implemented via chatbots and voice assistants that
provide patients with information on cancer prevention, recognition of red-flag symptoms,
diagnostic procedures, and available treatment options [9-11]. These solutions can help reduce
anxiety related to diagnostic and therapeutic uncertainty, supporting the process of making
informed health decisions [9-11].

Research indicates that patient interaction with LLM-based systems can strengthen
patients’ understanding of medical advice and promote active involvement in therapeutic
decision-making [12]. Additionally, LLMs play a crucial educational role for patients’ families
and caregivers. Access to reliable, up-to-date information on cancer progression, treatment side
effects, and palliative care principles can substantially improve the quality of support provided

by the patient’s support network [9-12].

Role of LLMs in promoting healthy lifestyles as a component of primary cancer prevention

GenAl can contribute significantly to health education aimed at promoting healthy
lifestyles, which is a fundamental aspect of primary prevention for many types of cancer [13].
Current recommendations from international institutions state that making lifestyle changes

toward health-promoting behaviors is associated with a substantial reduction in cancer risk.
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LLMs can provide users with personalized dietary recommendations, such as increasing
fiber, fruit, and vegetables intake, limiting alcohol consumption, reducing red and processed
meat intake, and increasing daily physical activity [14].

In primary cancer prevention, LLM-based chatbots provide coaching programs to
support tobacco cessation. Smoking is the leading modifiable risk factor for lung cancer and a
range of other malignancies, including cancers of the larynx, oral cavity, esophagus, and
bladder [15].

For example, users seeking assistance with smoking cessation may receive tailored
therapeutic guidance, including pharmacological interventions (e.g. nicotine replacement
therapy, bupropion, varenicline), recommendations for behavioral therapies, and information
about locally available psychological support services and cessation support groups. The
effectiveness of these interventions is well-established in empirical evidence and endorsed by

public health authorities [14,15].

Role of LLMs in reducing barriers to accessing reliable health information on cancer

prevention, diagnosis, and treatment

LLMs play an important role in overcoming the obstacles that hinder access to reliable
health information [16]. Their ability to process queries and generate natural language enables
clear communication of complex medical content to a broad audience. This is particularly
important for individuals with lower levels of formal education and limited literacy skills (i.e.
low literacy).

Empirical evidence suggests that a significant proportion of the educational materials
available online is written at a level higher than that recommended by the American Medical
Association (AMA), i.e. a sixth-grade reading level [17]. In this context, LLMs provide
substantial added value by enabling automatic adjustment of language complexity to users’
specific needs.

For example, through appropriate query formulation (i.e. prompting), users can receive
simplified explanations of diagnostic and screening procedures, such as mammography or
colorectal cancer screening tests. A study evaluating the quality and readability of ChatGPT-
generated responses to patient questions about breast cancer found that the model successfully
simplified language to a sixth-grade level. This adaptation significantly improved the clarity,

comprehensibility, and accessibility of the information provided [17-19].
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Overcoming language barriers in health education through the use of LLMs

LLMs play a vital role in overcoming language barriers, ensuring equitable access to
health information for patients who do not speak the dominant language of a given healthcare
system. The multilinguality of LLMs enables medical content to reach a broad and diverse
audience that would otherwise be excluded from traditional health education channels [20].

The use of LLMs in the translation and adaptation of educational content helps to
eliminate systemic communication barriers resulting from the lack of translated health
materials. These technologies promote equity in access to information, an objective reflected in
the recommendations of health organizations such as the World Health Organization (WHO)

and the European Centre for Disease Prevention and Control (ECDC) [12,21].

Role of LLMs in educating individuals with low health literacy

Another important way in which LLMs provide support is addressing health inequalities
associated with low health literacy [22]. Individuals with limited health literacy often have
difficulty understanding basic medical concepts. This hinders their ability to make informed
decisions about preventive care, diagnostic, or therapeutic treatments, including cancer
treatment.

LLMs offer the ability to adjust the level of detail and format of information
dynamically. These functionalities include, among others, translating medical terminology into
plain language, presenting content in a bullet-point format to facilitate information processing,
and simulating a dialogue that resembles a conversation with a physician, all of which facilitate
better patient understanding and knowledge retention [23].

The application of LLMs to translate and simplify diagnostic test results, such as
mammography or breast biopsy reports, is a practical example of how they reduce
communication barriers. A study on the effectiveness of ChatGPT in providing simplified
explanations of medical results showed that 89.5% of participants considered the information
to be clear, while the correct interpretation of the results after receiving a simplified explanation

ranged from 63% to 87% [24].
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Personalized health communication using LLMs to support patients with cognitive impairment

and emotional distress

With their advanced capacity for content personalization, LLMs can support patients
with cognitive impairments and those in emotional distress [25]. These groups may require
simple, clear, and unambiguous messages to understand the information provided and make
informed decisions regarding cancer diagnosis and treatment.

LLMs can simulate an empathetic tone in their responses. A communication style that
incorporates emotional support may help reduce patient anxiety related to diagnostic and
therapeutic procedures and support psychological adjustment to a cancer diagnosis [26,27].

In this context, practical examples of LLMs use include ChatGPT responses to patients
seeking information about potential cancer treatment side effects, such as skin changes, hair
loss, or altered taste. Not only do these responses include accurate medical information, but
they also incorporate empathetic commentary, specific self-care advice, and suggestions for
next steps, including specialist consultations. Such communication strategies may be
particularly valuable in settings where access to professional psychological or psycho-oncology

support is limited [25-27].

Simplified interpretation of diagnostic test results by LLMs

One of the most promising applications for LLMs in oncology is their capacity to
translate complex and highly specialized diagnostic reports into patient-friendly language [28].

Diagnostic reports, which include radiological examinations (e.g. magnetic resonance
imaging (MRI), computed tomography (CT), ultrasound) and pathological assessments (e.g.
biopsy results, histopathological analyses), are typically written in technical language and
contain specialist medical terminology, numerical data, classifications, and references to
international staging systems, such as BI-RADS, PI-RADS, and TNM [29].

These reports are difficult for many patients to understand due to their high level of
complexity. LLMs enable the automatic conversion of report content to match the recipient’s
level of health literacy. This involves explaining specialized terms in plain language, providing
concise summaries of information, clarifying the clinical implications of the findings, and
outlining recommended steps in diagnostic and therapeutic pathways, all while maintaining

clarity, emotional neutrality, and an empathetic tone.
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These solutions support the patient’s right to understandable information and empower

them to be active participants in their oncology care [30].

Role of LLMs in supporting oncology treatment planning

LLM:s are gaining importance as tools to support oncology treatment planning. They are
increasingly being used to provide patients with information about available treatment options
aligned with latest clinical guidelines. The growing popularity of LLMs stems from their ability
to rapidly generate clear, personalized, and understandable answers, helping patients navigate
the complex decision-making processes associated with cancer therapies [31].

A study by Tsai et al. [32] evaluated the ability of ChatGPT to generate treatment
recommendations for breast, prostate, and lung cancer that comply with the current National
Comprehensive Cancer Network (NCCN) guidelines. The researchers used four distinct prompt
templates to assess the impact of question wording on the quality and completeness of the
model’s responses [32]. The analysis revealed that in 98% of cases (102 of 104 responses),
ChatGPT generated therapeutic recommendations that included at least one option compliant
with the NCCN guidelines [32]. The recommendations were customized based on the stage of
the disease and the histopathological type of cancer. For example, for early-stage (stage I) breast
cancer confined to the breast, ChatGPT correctly recommended surgical treatment (e.g.
lumpectomy or mastectomy), with the option of adjuvant radiotherapy and consideration of
hormonal therapy if the cancer was estrogen receptor positive (ER+) [32].

Despite the high proportion of partially guideline-consistent responses, the study by Tsai
et al. [32] identified significant limitations in ChatGPT’s ability to accurately reflect current
oncology treatment standards. In 34.3% of cases (35 of 102 responses), the generated treatment
recommendations were either partially inconsistent with the NCCN guidelines or incomplete..

The most commonly identified inaccuracies were: recommendation of therapeutic
interventions inappropriate for the disease stage and the omission of critical information
regarding the need for sequential treatment. For example, the model recommended surgical
treatment for stage IV non-small cell lung cancer (NSCLC), contrary to current NCCN
guidelines that favor systemic palliative therapies, such as immunotherapy or targeted
chemotherapy, for this advanced stage.

Additionally, “model hallucinations” were observed in 12.5% of cases, with the model

generating responses not supported by evidence-based data or regulatory guidelines. The model
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recommended therapeutic regimens involving novel drugs not yet approved by regulatory

agencies (e.g. the U.S. Food and Drug Administration — FDA) or not included in the NCCN
guidelines at the time of the study [32].

The identified limitations clearly demonstrate the need for expert oversight mechanisms
for LLM-generated content. Furthermore, solutions should be implemented to enable the
provision of specialized knowledge sources to the model, which can be integrated with it, for
example, through Retrieval-Augmented Generation, and to ensure their regular updates so that
the generated information remains consistent with the latest clinical guidelines.

Another limitation is that LLMs can only personalize their responses based on the
information provided by the user. While the models can adjust their output to patient-specific
details included in the prompt, such as age, overall health and organ function, comorbidities, or
prior oncological treatment, such personalization remains constrained by the quality,
completeness, and accuracy of the input data. In clinical practice, these factors are critical for
selecting appropriate therapeutic strategies and ensuring adherence to the principles of

personalized medicine.

Evaluating the quality of LLM-generated content in health education and clinical decision

support

LLMs utility in health education and clinical decision support is largely determined by
the quality, clarity, and comprehensibility of the information they generate [33]. Research
articles consistently use standardized tools to evaluate these parameters, including:

— DISCERN, a standardized tool for evaluating the quality of information on treatment
options,

— PEMAT (Patient Education Materials Assessment Tool), a tool which evaluates the
understandability and actionability of patient education materials,

— QUEST (Quality Evaluation Scoring Tool), a framework for assessing the quality of
online health content.

These tools enable a comprehensive and systematic evaluation of health information in
terms of its credibility, completeness, impartiality, comprehensibility, and ability to facilitate
informed decision-making by both patients and healthcare professionals [24].

Musheyev et al. [17] analyzed the quality of information generated by ChatGPT with

respect to the five most common malignant cancers: breast, prostate, lung, colorectal, and skin.
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The assessment employed the DISCERN tool, which measures the quality of information on
available treatment options across 16 criteria. The results showed that both ChatGPT 3.5 and
ChatGPT 4.0 scored high in terms of information credibility, with an average DISCERN score
of 4 out of 5. However, ChatGPT 4.0 was more likely to provide comprehensive and up-to-date
content. Additionally, the PEMAT tool was applied to evaluate the understandability and
usability of patient educational materials. ChatGPT scored over 80% in domains such as
readability, message clarity, and appropriate content structure. Despite the study’s positive
results, the authors acknowledged a limitation of the model, i.e. its frequent omission of
numerical data on the risks and benefits of specific therapies. This limitation may affect the
model’s ability to support patients in informed health decision-making [17]. Comparative
analyses indicate significant differences in the quality of information generated by ChatGPT
3.5 and ChatGPT 4.0. According to Musheyev et al. [17], ChatGPT 4.0 outperformed ChatGPT
3.5 in terms of readability and adherence to user needs. In contrast, responses from ChatGPT
3.5 were often characterized by a higher level of linguistic complexity, which required
additional clarification from medical personnel and hindered patient comprehension [17].

The way queries are formulated, or prompt engineering, is an important factor
influencing the quality and usefulness of LLMs output. A study by Musheyev et al. [17] showed
that clearly specifying expectations regarding the language level and response format
significantly improves output readability and comprehensibility. For example, the use of the
prompt: “Explain this at a sixth-grade reading level” led to a marked improvement in the
readability of the output of both models. In ChatGPT 3.5, the Flesch Reading Ease score
increased to 71.5, which corresponds to a text that is “easy to understand for elementary school
students”. In comparison, the responses not preceded by a detailed prompt scored around 52.6,
indicating a moderate difficulty level that could be challenging for individuals with lower

language proficiency.

Phenomenon of hallucination in LLMs as a challenge for medical information safety

One of the most critical challenges associated with LLMs use in medicine, including in
oncology, is the risk of “model hallucinations”, i.e. when the algorithm generates content that
is not grounded in empirical data or scientific evidence [34]. Output may be generated that,
while syntactically correct, coherent, and persuasive, is incorrect, incomplete, or non-compliant

with current clinical guidelines.
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Hallucinations may take different forms, including: the invention of non-existent drugs,
therapeutic regimens, or diagnostic procedures; the misinterpretation of clinical trial data; or
reinforcement of common medical myths and misinformation.

Chen et al. [35] provide a notable example of the limitations associated with model
hallucinations. The researchers assessed the ability of ChatGPT to provide therapeutic
recommendations for the treatment of breast, lung, and prostate cancer, based on adherence to
NCCN guidelines [35]. The study showed that in 34.3% of cases (35 of 102 responses
analyzed), ChatGPT generated therapeutic recommendations that contained at least one
component inconsistent with current NCCN guidelines. Notably, 12.5% of the responses
included information not supported by scientific evidence, e.g. incorrect treatment regimens
and recommendations for non-existent or unapproved treatment options. For example,
ChatGPT recommended immunotherapy for a cancer type with no approved indications at that
time. In another case, the model incorrectly suggested surgery for a patient with stage IV non-
small cell lung cancer, even though current clinical standards indicate that systemic palliative
therapies, such as targeted chemotherapy or immunotherapy, are the preferred treatment options

at this stage of disease progression [35].

Ethical and legal aspects of using LLMs in oncology

LLMs integration into clinical practice and health education in oncology presents a
number of complex ethical and legal challenges. While these tools have significant potential to
enhance patient education, support clinical decision-making, and improve access to
information, careful risk assessment is essential before their use. Key concerns include
accountability for medical errors generated by Al, ensuring the security of patient data under
privacy regulations such as the GDPR, and addressing issues of patient autonomy and potential

dehumanization in healthcare delivery [36,37].

Legal responsibility for errors and patient data security

One of the most pressing legal concerns is liability for LLM-generated errors. Although
ChatGPT can provide therapeutic recommendations, it is not a certified medical device and is
not subject to comprehensive regulatory requirements for Al systems in health care [38]. When

a patient makes a treatment decision based on incorrect or outdated information generated by
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Al, the question arises as to who bears the legal responsibility — the developer of the model, the

service provider, the physician who relied on the recommendation, or the patient themselves?

The current lack of clear legislative guidance in this area poses a significant legal risk, hindering
clinical adoption of such technologies [38].

Patient privacy and the security of medical data are additional concerns. LLMs process

large amounts of textual information, and when used to analyze medical data or generate reports

based on clinical input, they may disclose sensitive information.

Patient autonomy and the risk of dehumanizing medical care

The use of LLMs in oncology also raises serious ethical questions concerning patient
autonomy. Models such as ChatGPT can influence health-related decisions by controlling how
information is presented, what content is selected, and even the language used in responses.
Although access to simple, clear medical explanations can enhance patient understanding and
enable them to participate more meaningfully in decision-making, there is a risk of information
being manipulated or unintentionally distorted [39,40].

Although ChatGPT lacks awareness or intent, the way it generates responses can
influence patients’ perception of risk and subtly steer them towards solutions preferred by the
algorithm instead of those that align with their personal values or preferences or, conversely,
reinforce patients’ own preferences regardless of their clinical validity or effectiveness.

Moreover, overreliance on LLMs in patient communication can lead to the
dehumanization of medical care. Interactions with oncology patients are not only about
providing information, they are also about providing empathic support, acknowledging
patients’ emotional states, and cultivating trust-based relationships. Substituting traditional
doctor-patient interactions with Al chatbots could undermine such a therapeutic alliance by
diminishing patients’ sense of safety and emotional support, both of which are essential in the

cancer treatment process [39-41].

Future prospects for the development of LLMSs in oncology

As LLMs technology advances, its integration into existing healthcare systems becomes

more feasible. A key area of progress involves embedding these tools into electronic health

records (EHRs) and broader eHealth solutions. This integration could greatly improve clinical
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information management, optimize diagnostic and therapeutic pathways, and enhance
communication between patients and healthcare professionals [41].

LLMs integration with EHR systems could transform the way physicians and other
healthcare professionals access clinical information and process patient data. Tools such as
ChatGPT can automatically generate medical history summaries, interpret diagnostic results,
and create personalized treatment plans based on EHR data [40-42].

Al’s ability to summarize complex visit notes into concise reports exemplifies its
potential to support faster clinical decision-making. LLMs can also help create discharge
instructions, dietary recommendations, and patient education materials, tailored to each
individual’s clinical profile.

Chung et al. [43] explored the potential use of ChatGPT in reporting and interpreting
prostate MRI results. This study serves as an example of how LLMs can act as interfaces for
eHealth systems [43-45]. Through integration with EHRs, ChatGPT was able to automatically
retrieve data from diagnostic platforms, generate personalized reports for physicians, and
provide simplified versions of results for patients, thereby promoting a deeper understanding
of one’s health status. In the future, these systems could be expanded to include symptom and
adverse event monitoring by integrating data from telehealth platforms and wearable health
monitoring devices.

Sallam [44] highlights the potential of LLMs to optimize patient support through
eHealth portals. Such systems could enable users to search for information, schedule
appointments, and access answers to frequently asked questions concerning cancer, diagnostic

procedures, and treatment options [44-46].

Development of specialized models

As LLMs advance, the creation of specialized Al models dedicated to specific areas of
oncology is becoming increasingly feasible. Instead of functioning as general-purpose
assistants that cover a broad range of topics, these models focus on providing precise, in-depth,
and up-to-date information related to specific cancers, their diagnosis, treatment, and patient
care [45]. Specialized LLMs have the potential to significantly improve both the quality of
health education and the efficiency of clinical processes by providing access to scientific and

practical knowledge tailored to specific oncology subfields [45,46].
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Specialization enables these models to be aligned more accurately with local clinical
guidelines and the structure of national healthcare systems, thereby increasing their usefulness
to both patients and physicians. Such models could be integrated with national cancer registries
and local clinical databases, which would enable continuous content updates and greater

compliance with clinical practice [45].

Interdisciplinary collaboration in content development and LLM model validation

The development of LLMs specialized for oncology requires close interdisciplinary
collaboration, uniting clinicians, Al specialists, legal experts, bioinformaticians, and
researchers from the social sciences and humanities. Only such collaboration would ensure that
models are not only scientifically accurate but also ethically responsible, compliant with
privacy regulations (e.g. GDPR), and aligned with end-user needs [45,46].

Technical teams and Al engineers are essential for designing model architectures,
selecting appropriate training data, and implementing real-time knowledge update mechanisms.
It is equally important to involve ethics and legal experts to ensure that the output produced by
these models adheres to the principles of transparency, privacy, and information security

[45,46].

Conclusions

The integration of GenAl, particularly LLMs, into oncology is a transformative
advancement in cancer care. These technologies have the potential to significantly impact fields
such as patient education, clinical decision support, personalized communication, and the
promotion of health equity. LLMs can simplify complex medical terminology, facilitate
informed decision-making, and help overcome language, literacy, and cognitive impairment
barriers.

Despite their many benefits, LLMs have limitations. The risk of hallucinations,
incomplete or outdated recommendations, and the current insufficient legal and ethical
frameworks governing their use raise critical concerns. To ensure patient safety and output
credibility, these issues require expert oversight, regular updates of training data, and

comprehensive quality control mechanisms.
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The future of LLMs in oncology lies in their integration with eHealth systems, the
development of specialized models tailored to specific types of neoplasms and healthcare
settings, and interdisciplinary collaboration to ensure ethical, legal, and clinical validity. Only
a comprehensive approach will unlock the full potential of LLMs to deliver equitable,

personalized, and high-quality cancer care.

Limitations of the study

This review includes select preprints to capture the most current technological
advancements; however, readers should note that these works have not yet undergone formal
peer review and should therefore be interpreted with appropriate caution. The preprints cited in
this review were obtained from arXiv, an open-access repository widely used for the rapid
dissemination of research manuscripts in fields such as physics, computer science, and

biomedical informatics prior to journal peer review.
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