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Abstract

This scoping review examines the applications of ChatGPT in the field of medical genetics. Using the
SALSA framework, we develop a narrative qualitative review. We systematically searched the
PubMed database and Google Scholar for relevant publications between December 1, 2022, and
October 31, 2024. The review identifies key applications, limitations, and future directions for
ChatGPT in medical genetics, highlighting the potential benefits and challenges associated with its
integration into clinical settings. The findings underscore the need for further research to validate its
clinical utility, address ethical concerns, and ensure responsible implementation.

Keywords: ChatGPT; medical genetics; clinical genetics; molecular laboratory; genetic counseling;
ethical issues

1. Introduction

ChatGPT (Chat.openai.com - Chat Generative Pre-Trained Transformer) is an artificial
intelligence (Al) tool released in November 2022 by the Al lab OpenAl (OpenAl Inc., San Francisco,
CA, USA). It is a large language model trained on several text datasets from various sources,
including articles, websites, text data, online books, and more, to recognize patterns, interpret, and
generate human-like textual responses to a wide range of questions using a simple interface. The
interface utilizes large language models that can access recall vast amounts of information encoded
in their parameters, interact with the user, and learn from each conversation [1-13], Figure 1.

ChatGPT can be applied in different fields such as education, medicine, and research [13].
However, users may be aware about the accuracy of its responses, as the information provided could
vary in reliability [6]. This is influenced by the data used to train ChatGPT, as well as the user’s own
education and background [13]. This article aims to identify the applications, limitations, and future
directions for ChatGPT in medical genetics.
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Figure 1. ChatGPT overview.

2. Methods

This scoping review was conducted following the SALSA framework to develop a narrative
qualitative analysis. We systematically searched the PubMed database and Google Scholar for
relevant publications between December 1, 2022, and October 31, 2024. The keywords used in our
search included a combination of “ChatGPT and medical genetics,” “ChatGPT and clinical genetics,”
“ChatGPT and genetic counseling,” “ChatGPT and molecular laboratory,” and “ChatGPT and ethical
issues.”

We included articles on the application of ChatGPT in medical genetics that were written in
English from December 1, 2022, to October 31, 2024. We excluded non-open access articles, as well as
comments, opinions, and letters to the editor. We screened titles and abstracts to eliminate irrelevant
studies in the first round. We then reviewed the full texts of selected articles. From these, we extracted
data and made a matrix review of relevant articles that included benefits, and limitations associated
with ChatGPT, Table 1.

Table 1. Applications of ChatGPT in Medical Genetics.

Articl
Year/ rhcle ChatGPT application f Benefit Limitations /
T a application for enefits
Reference ype PP Ethical issues
2023 [1] Review -identifying individuals - medical providers, - privacy
who  should consider geneticlaboratories,
genetic testing. and patients.
-exchanging  information - patient education.
during  the informed
consent process.
-sharing information.
-providing education.
2023 [2] Case -providing information - medical providers, . privacy
R about clinical presentation practitioners, and
eport . :
and  epidemiology  of students.
Poland syndrome.
-discussing dextrocardia in
the setting of Poland
syndrome.
2023 [3] Review -medical note-taking and - medical providers. - privacy
consultation. - less time consumed.
2023 [4] Research -the diagnosis of clinical - accurately resolves  -limited to

cases and rare diseases.

all common cases.
-good tool to assist
human medical
doctors in diagnosing
difficult cases, but
despite the good
diagnostic accuracy,
ChatGPT should be
used with caution by
non-professionals.
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2023 [5]

2023 [6]

2023 [7]

2023 [8]

2023 [9]

2023 [10]

Research

Review

Research

Case

Report

Case

Report

Research

-information extraction and
phenotypes recognition.

-providing accessibility and
dissemination of
knowledge in biochemistry,
genetics, and molecular
biology.

-simplification of complex
scientific literature.

-providing concise
explanations.
-answer  queries  and

generate summaries.
-global collaboration by
enabling discussions and
knowledge sharing among
scientists.

-genetic sequence analysis.

-identification of potential
disease markers.
-providing suggestions for
experimental designs.

-providing gene biological

meaning and  identify
meaningful  descriptions
genes.

-gene expression analysis.

-providing information
about features and
treatments of cat eye
syndrome and classical
presentations of
autoimmune hepatitis.
-discussing dextrocardia in
the setting of Poland
syndrome.

-findings on
dermatological.
associations of cat eye
syndrome.

-writing the introduction
and abstract.

-reporting  variants  of
uncertain significance.
-detecting machine-
generated text.

- information
extraction

- researchers,
students, and
practitioners.

- decoding intricate
genomic and
proteomic data.

- assist in composing
and reviewing
research papers.

- research

- biological
understanding of
disease.

- medical providers,
practitioners, and
students.

- healthcare
professionals,
researchers, and
students.

- evaluating
information
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- generate text planting fake
prompts reviews on e-
commerce

platforms, or
creating fake
social media

postings
2024 [11] Review -developing algorithms for - reduce the
interpreting genetic data turnaround time for
and variants associated test results and
with diseases. increase the
-provide personalized efficiency of the
recommendations for testing process.
treatment or preventive - accelerate data
measures. processing and to
recommendations for improve the accuracy
treatment or preventive of variant calling.
measures.
-provide personalized
counseling.
2024 [13] Review -diagnose, but It does not -analyze the input -rare and
replace the medical doctor.  data infrequent
diseases where
there is limited
information lose
diagnostic yield
and Incorrect
answers.
2024 [14] Research - evaluation of the accuracy -diagnosing typical - decrease in
of ChatGPT in diagnosing and mildly atypical diagnostic
common diseases. presentations of accuracy as the
common diseases. degree of atypical
presentation
increased

We categorized the ChatGPT applications into five categories: 1. Writing case reports, articles,
experiments, and medical or educational documents; 2. Analyzing genomic data; 3. Providing genetic
counselling; 4. Offering genetic education; and 5. Assisting in genetic diagnose, Figure 2. Finally, we
analyzed the benefits, limitations, and ethical issues of using ChatGPT in the field of medical genetics,
Figure 3.
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Figure 2. Main Applications of ChatGPT in Medical Genetics.
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Figure 3. Pros and Cons of ChatGPT in Medical Genetics.

3. Applications of ChatGPT in Medical Genetics

The applications of ChatGPT in medical genetics are synthetized in the Table 1 and Figure 2.

3.1. Application in the Literature Review and Writing Case Reports, Research Articles, and Medical or

Educational Documents

2025 by the author(s). Distributed under a Creative Commons CC BY license.
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ChatGPT can assist clinicians in accessing up-to-date clinical insights, treatments, and
recommendations for common diseases. It can also aid in writing case reports, research articles, and
different medical or educational documents.

ChatGPT can identify, summarize, and analyze studies based on directed questions or prompts.
It can also provide information about clinical characteristics, epidemiology, disease markers, genes,
and other aspects related to genetic diseases [2,4-10].

Furthermore, ChatGPT has the capability to generates text for different types of documents and
questionaries in a clear and understandable format. This mekes written content more accessible,
enhances clarity, synthesizes evidence, provides references, and supports the organizatin and
presentation of complex genetic data [2-10].

3.2. Application in Patient and Genomic Data Analysis

Advanced and paid versions of ChatGPT can integrate and analyze a broader and more complex
range of human genetic and health-related phenotype data in medical genetics that help interpret the
gene, phenotype, disease information, and significance of genetic variants [6,11]. For example,
Cureus Journal published case reports in which ChatGPT wrote the genetic information related to de
syndrome [2,8,9]. Additionally, it generates patient-friendly genetic counseling documents and
summaries of genetic results, implications, and recommended actions for common genetic conditions
[11,12]. However, ChatGPT struggles with rare diseases where little or no data and information are
available [4,6,13].

3.3. Application in Genetic Counselling

Genetic counseling is a communication process that informs, educates, and supports individuals
and their families with a genetic disorder. Its objective is to help them understand and adapt to the
physical, mental, familial, and social implications of the patients’ genetic condition and empower
them to decision-making. Its benefits are improving risk perception and knowledge and decreasing
decisional conflict and emotional distress [12]. Genetic counseling involves interpreting genetic test
results, assessing familial and personal risk, and communicating complex genetic information to
patients [12]. The integration of Al tools like ChatGPT can significantly augment these processes by
enhancing communication, education, and interpretation. ChatGPT can generate personalized,
understandable explanations of genetic conditions, inheritance patterns, and testing options, aiding
clinicians in conveying complex information effectively. It can also prepare frequently asked
questions, clarify misconceptions, and provide emotional support through empathetic language [11].

4. Benefits

Medical genetics and genetic counseling professionals can improve efficiency and save time
finding sources, writing drafts or various documents, and checking grammar using ChtGPT [1-11].
It is knowledgeable about common topics in multiple areas, diseases, recommendations, treatments,
and other prompts [1,11,13]. Additionally, ChatGPT can help generate text more quickly and assist
in reading and discussing recent papers [1-11]. It is particularly beneficial in medical genetics, where
staying current is crucial for raising community awareness about ongoing research and treatments.
Moreover, ChatGPT enables researchers to analyze larger datasets, which can help reduce false
positive detections in their findings [11]. It can also provide historical data on related genes or
genomic positions, facilitating the assessment of similar methods or past results and assisting with
data management and document preparation. Its capabilities highlight the significant potential of
chatbots in academic research in medical genetics [1-11,13].

4.1. Efficiency and Time-Saving

The speed at which ChatGPT generates text in response to a prompt provides a significant
advantage for medical genetics, molecular laboratory, genetic counseling, and the diagnostic process.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Identifying which variants are clinically relevant and contribute to specific phenotypes during
exome, genome, or gene panel sequencing analysis is crucial for medical genetics but can be time-
consuming. ChatGPT has the potential to lighten the workload of clinical geneticists and could also
serve as a second opinion when verifying suggested causative variants before applying the newly
discovered genetic knowledge in a clinical setting [5,7,9,11].

The precision of deep learning applications in interpreting the clinical relevance of variants of
uncertain significance offers additional time advantages by facilitating updates and reducing the
large volume of such results. The automated, real-time generation of text could lead to substantial
time savings in genome projects, increasing the proportion of patients receiving diagnosis within the
genetic result’s timeline [4].

5. Limitations

We conducted a scoping review of the literature on the application of ChatGPT in the field of
medical genetics, which is an emerging and evolving area. The primary focus of ChatGPT’s use is to
automate prompt completion and provide fast, synthesized, and organized information related to
medical genetics. However, there are limitations when it comes to rare diseases, as they are infrequent
and have limited available information [4,6,13]. There is a need for clearer guidelines, as the
recognition of a disease’s phenotype for diagnosis is not very precise [4-6,13]. This reality indicates
that ChatGPT requires further training and development to specialize in medical genetics [4,6].

Currently, the clinical impacts and potential biases arising from chatbot-based analysis
assistance are underexplored. As the model’s accuracy and the complexity of its outcomes improve,
it will be essential to critically evaluate the implications and benefits of using chatbot-generated
information, along with resources for updating the model [13].

It requires more indications and the recognition of the phenotype for the diagnosis of the disease
is not as precise and requires better training and development of ChatGPT to specialize it in the field
of medical genetics [4-6]. To date, the clinical and possible bias-producing impacts of chatbot-based
analysis assistance are underinvestigated, although as the model’s accuracy and complexity of the
outcomes increase, the potential implications and utility of chatbot-based model information will
need to be critically appraised, alongside resources for model adaptation updates.

5.1. Accuracy and Reliability

Studies demonstrated that ChatGPT had poor performance and reliability in rare genetic
diseases and conditions with a heterogeneous clinical spectrum or atypical presentation [4,6,13-15].
Users should be aware of these limitations, as errors could potentially harm patients in clinical and
therapeutic environments and lead to legal issues for which ChatGPT cannot be held responsible.

Finally, the applications of ChatGPT in genetics, from both medical and research perspectives,
present advantages and disadvantages, as illustrated in Figure 3. These aspects require further
examination and establishing legislation for patient and data protection.

6. Ethical Issues

ChatGPT presents specific moral and social implications in the field of medical genetics. It raises
several ethical issues, such as patient privacy, the risk of deepfakes, flawed reasoning, and challenges
associated with public models. Therefore, regulations and safeguards must evolve to address these
concerns as technology advances. It is crucial to emphasize the importance of mitigating the risks
associated with these models, as their output can be indistinguishable from those created by humans
[13], Figure 4.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.


https://doi.org/10.20944/preprints202507.0088.v1
http://creativecommons.org/licenses/by/4.0/

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 1 July 2025 d0i:10.20944/preprints202507.0088.v1

8 of 11

Patient Privacy

Protecting patient's confidential
information

Deep Fakes

Risk of creating deceptive content
Reasoning Flaws

Inherent errors in Al's logic

Ethical concerns of using open-
source Al

Lack of Transparency

Obscurity in Al's decision-making

process
Malicious Use
: e .0
Q Potential for Al to be used

harmfully

Figure 4. Ethical Issues.

In medical genetics, data security is a significant concern. LLM could exacerbate this issue due
to the potential for automatically generating highly sophisticated fake clinical narratives, which could
be misused for malicious purposes [10,13]. Additionally, erroneous and fake information may arise
from training based on unreliable data [10,13]. Therefore, the creators and managers of ChatGPT
should closely supervise its training and input processes. Furthermore, regulatory institutions must
establish appropriate legislation, protections, and controls to address these challenges effectively.

6.1. Informed Consent and Data Privacy

As chatbots are increasingly used for health-related purposes and even for educational
applications, it is important to protect the identities of their participants. A medical ChatGPT version
has been trained with health data to provide better model performance. However, this training
method may magnify privacy risks and increase the probability of data de-anonymization. Also, with
the rise of multimodal language models, chatbot developers risk unintentionally violating individual
privacy rights, so controlling and supervising the ChatGPT training is important.

Medical professionals have ethical guidelines and risk losing the trust of their patients if they do
not respect them. As such, bots intended for health education, data collection, or assisting previously
recorded patient queries should always keep the person’s anonymity [15]. In addition to developer
responsibility, ethical bot use extends to the implementation phase to ensure compliance with data
protection regulations. The industry is responsible for developing research initiatives that make their
privacy and confidentiality protocols more explicit and verify their efficacy accordingly. Also,
patients should ask for their data privacy consent and have details about how information will be
stored, protected, and shared, allowing them to provide informed, meaningful consent. Legal
representatives should be capable of providing valid consent on behalf of those disenfranchised.
Participants should be capable of withdrawing their consent at any time if given access to recordings
or transcripts, allowing for removing any relevant parts if preferred.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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7. Discussion

The applications of ChatGPT in medical genetics are writing case reports, articles, experiments,
and medical or educational documents; analyzing genomic data; providing genetic counseling;
offering genetic education; and assisting in genetic diagnosis. However, its accuracy responses
depend on its previous training information, data availability, and user prompt [1-11,13,14]. Studies
demonstrated poor ChatGPT accuracy in diagnosing rare and atypical presentations of common
conditions [4,6,13,14]. As well as, the accuracy of the response is worse in ultra-rare diseases and
extremely atypical presentation of the common disease, which has poor or no information.

ChatGPT can be trained with rare disease data to improve the validity of its responses and
diagnostic accuracy. It can also improve its performance by integrating ChatGPT with genetic
databases or tools such as OMIM, Genereviews, Human Phenotype Ontology, and other sources.

Another important aspect to address regarding the use of chatGPT in medical genetics is the
ethical issues, such as loss of privacy and malicious use of chatGPT [6], which can cause harm.
Therefore, better legislation and controls are needed.

8. Conclusion and Future Directions

ChatGPT can be helpful in Medical Genetics by providing access to genetic information,
assisting with document writing, performing data analysis, and aiding in diagnosis and treatment
options. However, using ChatGPT cautiously and verifying its responses is essential, especially when
dealing with rare diseases, as it may generate inaccurate information or hallucinate facts. Users must
have foundational knowledge about the topics they are researching through ChatGPT since it is still
in development and not specifically designed for genetic medical purposes [13].

Furthermore, ChatGPT can be integrated with other tools to enhance its utility in this field. For
instance, combining ChatGPT with bioinformatics tools could assist in analyzing genomic sequences,
such as using variant callers and gene annotation software. Additionally, linking ChatGPT with
specialized genetic databases, like OMIM and ClinVar, could provide valuable insights into
genotype-phenotype correlations and generate more accurate, up-to-date diagnosis responses.
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Figure 5. Conclusion and Futere integration to other tools.
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