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ChatGPT and medicine: a potential threat to science or a step
towards the future?
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Abstract: Chat generative pre-trained transformer (ChatGPT), a large language model based on the
GPT-3.5 architecture, has the potential to revolutionize the field of medicine. As a machine learning tool,
ChatGPT has the ability to analyze vast amounts of medical data and provide clinicians with accurate and
relevant information to improve patient care. One of the key advantages of ChatGPT is its ability to assist
in evidence-based medicine, as it can analyze large datasets of clinical trials and other medical studies to help
identify the most effective treatments for specific conditions. ChatGPT can also aid in medical education
by providing a personalized learning experience for medical students and professionals. It can assist in
answering clinical questions, providing quick access to medical knowledge, and assisting in diagnosis and
treatment decisions. Furthermore, ChatGPT has the potential to improve patient outcomes by reducing
diagnostic errors, improving treatment plans, and enhancing patient communication. These guidelines will
serve as foundational pillars for ensuring that the integration of ChatGPT into medical practices remains
safe, transparent, and serves the best interests of all stakeholders involved. In conclusion, ChatGPT has the
potential to transform medicine by providing clinicians with advanced tools for data analysis, assisting in

diagnosis and treatment decisions, and improving patient outcomes.
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Introduction

Natural language processing (NLP) is a subfield of artificial
intelligence (AI) that focuses on enabling computers to
understand, interpret, and generate human language.
NLP has been applied to many industries, including
healthcare (1,2). In medicine, NLP can be used to extract
useful information from unstructured clinical notes, such
as medical history, symptoms, and diagnoses (2,3). This
information can then be used for clinical decision-making,
population health management, and research. NLP can help
identify patients with a high risk of readmission, predict
patient outcomes, and improve documentation quality (3).
In addition, NLP can be used to analyze social media data
to track the spread of infectious diseases, monitor public
health trends, and identify adverse drug reactions (3,4).
As the volume of medical data continues to grow, NLP
is becoming an increasingly valuable tool in healthcare,
improving efficiency, accuracy, and patient outcomes (1-4).

Chat generative pre-trained transformer (ChatGPT)
is a state-of-the-art NLP model developed by OpenAl.
It is based on the GPT-3 architecture and is one of the
largest and most advanced language models to date (5).
ChatGPT is capable of processing and generating coherent
and contextually appropriate responses to natural language
prompts, making it ideal for a variety of applications such
as chatbots, language translation, and text completion
(5,6). It has been trained on a massive dataset of text and
can generate responses that are often indistinguishable
from those of a human (6,7). With its ability to process and
generate human-like language, ChatGPT has the potential
to revolutionize the way we communicate with machines
and computers, and its applications are expected to grow
rapidly in the coming years (8).

Since its creation, ChatGPT has shown great potential
for use in medicine due to its ability to generate natural
language responses that can be used to improve patient
communication and clinical decision-making (1,2,8,9).
One of the most promising applications of ChatGPT in
medicine is in the development of conversational agents
or chatbots that can provide patients with information
and support for managing their health conditions. In
addition, ChatGPT can be used to analyze large volumes of
unstructured clinical data, such as electronic health records
and clinical notes, to identify patterns and trends that may
be missed by traditional analysis methods (9,10). This
can help clinicians make more accurate diagnoses, predict
patient outcomes, and develop personalized treatment plans.
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Overall, ChatGPT has the potential to revolutionize the
way healthcare is delivered, improving efficiency, accuracy,
and patient outcomes (10). Thus, the aim of the current
paper is to give an overview about the use of ChatGPT in
medicine and how it can impact each of the specialty.

History

The history of Al is marked by a series of significant
breakthroughs and setbacks. In the 1950s, the British
mathematician, Alan Turing, proposed the Turing test
as a measure of a machine’s ability to exhibit intelligent
behavior equivalent to, or indistinguishable from, that of a
human (11). In the 1960s, the creation of the first chatbots,
such as ELIZA and PARRY, marked a major milestone
in Al development (12). However, the Al winter in the
1970s and 1980s saw a decline in funding and interest in Al
research (13). In 1997, IBM’s Deep Blue became the
first computer to defeat a world chess champion, Garry
Kasparov, in a six-game match (14). Apple’s Siri, launched in
2011, brought voice-activated personal assistant technology
to the mainstream (15). IBM’s Watson won the Jeopardy!
quiz show in 2011, demonstrating the potential for Al to
process and understand natural language (16). Amazon’s
Alexa, released in 2014, was one of the first virtual assistants
to use NLP to respond to user requests (15). Microsoft’s
Tay, released in 2016, showed how Al could go wrong, when
the chatbot began spewing racist and sexist comments (17).
In 2016, AlphaGo, a computer program developed by
Google’s DeepMind, beat the world’s best Go player (18).
The development of large language models such as GPT-3,
which was released in 2020, has revolutionized NLP,
allowing for machines to generate coherent and contextually
appropriate responses in natural language (19) (Figure I).

Main concepts

Artificial general intelligence, a hypothetical form of Al,
requires significant advancements in machine learning
techniques such as deep learning, neural networks, NLP,
computer vision, reinforcement learning, supervised and
unsupervised learning, and transfer learning to achieve
human-level intelligence. Machine learning is a subset of
Al that involves teaching computer systems to learn from
data and improve their performance on specific tasks (20).
Deep learning is a type of machine learning that uses
neural networks with multiple layers to process and analyze
complex data, such as images and sound. Neural networks
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Figure 1 Timeline of the history of artificial intelligence from the Turing test to the newest large language models, including ChatGPT. Al,

artificial intelligence; ChatGPT, chat generative pre-trained transformer.
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Figure 2 Main artificial intelligence concepts.

are designed to mimic the structure and function of the
human brain, allowing them to learn and make decisions
based on patterns in data. NLP is a field of Al that
focuses on enabling computers to understand, interpret,
and generate human language (21). Computer vision is
another field of Al that enables computers to understand
and interpret visual data, such as images and videos.
Reinforcement learning is a type of machine learning where
an algorithm learns through trial-and-error interactions
with an environment, receiving rewards for positive actions
and punishments for negative actions (20,21). Supervised
learning is a type of machine learning where the algorithm

© AME Publishing Company.

is trained on labeled data, while unsupervised learning is
trained on unlabeled data. Transfer learning is a technique
where a pre-trained model is used as a starting point for
training a new model on a different but related task. Finally,
Al is a hypothetical form of Al that would be capable of
performing any intellectual task that a human can do (20,21)
(Figure 2).

ChatGPT and medicine

ChatGPT is a powerful NLP model developed by OpenAl
that has shown great promise for use in medicine (22,23).
One of the most promising applications of ChatGPT in
medicine is the development of conversational agents
or chatbots that can provide patients with information
and support for managing their health conditions. These
chatbots can be used to remind patients to take their
medication, answer questions about symptoms or side
effects, and direct patients to appropriate healthcare
services or resources (23). ChatGPT can generate natural
language responses that are contextually appropriate and
grammatically correct, making it ideal for conversational
agents that interact with patients in natural language (22).
Another potential application of ChatGPT in medicine
is the analysis of large volumes of unstructured clinical
data. Electronic health records and clinical notes contain
vast amounts of valuable information, but this data is often
difficult to analyze using traditional methods (9). ChatGPT
can be used to analyze this data and identify patterns
and trends that may be missed by humans. This can help
clinicians make more accurate diagnoses, predict patient
outcomes, and develop personalized treatment plans (24).
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Figure 3 The development of ChatGPT may improve the analysis of patients based on evidence-based medicine and patient exams.

ChatGPT, chat generative pre-trained transformer.

In addition, ChatGPT can be used to identify patients at
risk of readmission and adverse drug reactions, improving
patient safety and reducing healthcare costs (24,25).

ChatGPT may have vast applicability, and its use in
medical specialties is of great importance (Figure 3). The
Association of American Medical Colleges recognizes
20 specialties, and an overview of the use of ChatGPT in
each specialty will be provided (26,27) (Figure 4).

Advantages and limitations of using ChatGPT in
medicine

ChatGPT offers a range of potential advantages in the
field of medicine. It is accessible 24/7, offering patients
convenient access to medical advice and assistance.
With quick response times, it reduces waiting times
for patients. As a cost-effective alternative to in-person
consultations, it can help reduce healthcare costs (9,10).
ChatGPT also reduces the risk of disease transmission by
not requiring physical contact, making it a safer option.
With multilingual support, ChatGPT can provide medical
advice in multiple languages, making healthcare more
accessible for non-native speakers (9). It can provide
tailored responses to patients based on their medical
history, symptoms, and other relevant information,
ensuring personalized care (22). With consistency in care,
ChatGPT provides reliable medical advice to patients,
reducing the risk of errors or inconsistencies. Overall,

© AME Publishing Company.

ChatGPT has the potential to improve patient outcomes,
increase accessibility, and represent an innovative approach
to healthcare delivery (9,10,22).

ChatGPT, while a promising tool in the field of medicine,
has several limitations that must be taken into account. One
major limitation is its limited empathy, as it may not be able to
provide emotional support to patients in the same way that a
human healthcare provider can. Additionally, ChatGPT cannot
perform physical examinations, which may be necessary for
certain medical conditions (6,7,10). It also may lack the clinical
judgment and experience necessary to diagnose complex
medical conditions or make treatment decisions. ChatGPT
may struggle with communication, cultural competency, and
language skills, which can affect its ability to provide accurate
medical advice to patients from diverse backgrounds (23).
Furthermore, it may not have access to all the information
necessary to make accurate diagnoses, and may be limited in its
scope of medical issues it can address (9,10,19). Patient privacy
and data security may also be concerns, as well as the potential
for cyber attacks. Overall, while ChatGPT has potential in
medicine, its limitations must be carefully considered before
relying on it as a primary source of medical advice or treatment
(19,23) (Table 1).

Evidence-based medicine

ChatGPT has the potential to revolutionize evidence-based
medicine by providing clinicians with quick and accurate
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Figure 4 An overview of the use of ChatGPT and the employment in the medical specialties. ChatGPT, chat generative pre-trained

transformer.

Allergy and immunology

¢ Information about allergies and immunological disorders

e Healthcare provider assistance
® Patient support
e Research and analysis

Anesthesiology

¢ Information on anesthesia options
¢ Anesthesiologist support

¢ Intraoperative monitoring

¢ Postoperative care guidance

Dermatology

e Dermatological diagnosis and treatment
e Patient education and self-care

¢ Telemedicine integration

¢ Research and analysis in dermatology

Diagnostic radiology

¢ Medical image analysis

e Decision support for radiologists

® Patient communication and education

¢ Research and analysis in medical imaging

Emergency medicine

¢ Triage and decision support in emergency departments
¢ Information on medicines options

e Patient education and support

¢ Research and analysis in emergency care

Family medicine

e Symptom checking and medical care assessment
* Appointment scheduling with practitioners

e Patient education and support

* Medication management

Internal Medicine

e Symptom checking and medical care assessment

¢ Patient education on health conditions and treatments
¢ Medication management

e Chronic disease management

e Decision support for physicians

Medical Genetics

e Genetic test result interpretation and risk assessment
* Patient education on genetic testing and diseases

* Decision support for healthcare providers

* Personalized genetic counseling

Neurology

* Patient record analysis and diagnosis support
* Medical education and real-time learning

e Chatbot development for patient support

* Research analysis for neurological conditions

Nuclear Medicine

e Interactive and personalized learning

e Medical image analysis and interpretation

e Patient support and education

* Research analysis and development of treatments
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Obstetrics and gynecology

e Patient support and education in women’s health

¢ Interactive and personalized learning for medical learners
e Diagnosis support and treatment planning

e Patient monitoring and follow-up care

Ophthalmology

¢ Information on eye conditions and treatment options

¢ Interactive learning for medical students and residents
* Analysis and interpretation of ophthalmic images

e Patient monitoring and follow-up care

Pathology

e Interactive and personalized learning

¢ Diagnosis support and treatment planning

¢ Analysis and interpretation of pathology images
* Research analysis and development

Pediatrics

e Support for parents and caregivers

e Interactive learning for medical students and residents
e Patient monitoring and appointment reminders

¢ Mental health support for pediatric patients and families

Physical medicine and rehabilitation (PM&R)
* Patient education and counseling

* Treatment planning and monitoring

e Patient communication and support

* Reducing anxiety and stress

Preventive medicine

e Health promotion and education

* Medical education and training in preventive medicine
¢ Risk assessment and management

e Patient monitoring and follow-up

Psychiatry

e Mental health screening and assessment

¢ Tailored treatment plans and monitoring

* Patient support and information

e Interactive learning experiences in psychiatry
¢ Improved mental health interventions

Radiation oncology

e Customized treatment plans in radiation oncology

e Patient education and counseling

e Interactive learning experiences in radiation oncology
¢ Analysis of large datasets in radiation oncology

Surgery

e Patient education and counseling

* Medical education and training in surgery
e Intra-operative support

* Post-operative follow-up and monitoring

Urology

e |nitial screening and assessment

® Customized treatment plans

® Progress monitoring and outcome improvement
e Patient communication and support
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Table 1 Benefits and limitations of ChatGPT and the use in medicine
Benefits

1. Efficient and quick access to medical information (9,10)

. 24/7 availability for medical professionals to ask questions and receive answers (10)

. Reduction of research time, leading to faster diagnosis and treatment (22)

. Improved accuracy in diagnoses due to access to vast amounts of medical data (9)

. Real-time assistance in emergency situations (10,22)

. Language translation services for patients who do not speak the local language (5,6)

. Personalized medical advice for patients based on their symptoms and medical history (10)

. Assistance with clinical decision-making and treatment planning (1,2,8)

© 0o N o o~ W0 DN

. Continuous medical education for healthcare professionals (22)

10. Integration with electronic medical records for seamless information exchange (9)

11. Increased patient engagement through personalized messaging and reminders (22)
12. Early detection of potential health issues through symptom tracking (8,22)

13. Assistance with medication management, including dosing and side effects (23,24)
14. Provision of mental health support and counseling services (22)

15. Improved patient satisfaction through faster response times and personalized care (24,25)
16. Assistance with public health campaigns and disease prevention strategies (24,25)

17. Improved access to medical care in remote areas with limited medical resources (2,17)
18. Assistance with medical research and clinical trials (26)

19. Improved efficiency in hospital administration through automated processes (8,9)

20. Improved accuracy in medical coding and billing (15,18)

Limitations

—_

. Lack of contextual understanding and empathy compared to human healthcare providers (6)

. Limited ability to diagnose complex medical conditions accurately (6,7)

. Dependence on accurate input data, which may be difficult to obtain or incomplete (6,10)

. Limited ability to analyze and interpret medical images and test results accurately (23)

. Inability to perform physical examinations or conduct medical procedures (9)

. Lack of ability to handle unexpected or emergency situations (9,10)

. Limited ability to account for individual patient differences, such as comorbidities or allergies (10,19)

. Dependence on accurate translations for non-native speakers, which may be challenging or result in mistranslations (19)

. Inability to provide emotional support and counseling to patients (19,23)

- © O N O O »~ 0w DN

o

. Dependence on reliable and secure technology infrastructure (11,12)

—_
—_

. Limited ability to incorporate patient preferences and values into treatment recommendations (8,14)

—_
N

. Dependence on standardized medical language and terminologies, which may not be universally accepted or applicable (9)

-
w

. Limited ability to identify and address biases in medical data and decision-making (11)

.
N

. Dependence on the quality and availability of medical data sources, which may be limited or biased (28)

-
[é]

. Lack of regulation and accountability for the accuracy and safety of ChatGPT-powered healthcare services (18)

-
o

. Limited ability to account for ethical and legal considerations in medical decision-making (8,21)

—_
~

. Inability to form meaningful long-term relationships with patients (4)

-
[oe]

. Dependence on reliable internet connectivity and access to digital devices (7,9)

-
©

. Limited ability to integrate with existing healthcare systems and infrastructure (13,14)

20. Lack of privacy and security for patient data, which may be vulnerable to hacking or misuse (29)

ChatGPT, chat generative pre-trained transformer.
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information at their fingertips (8). With its ability to
generate text based on large datasets, ChatGPT can assist
clinicians in making informed decisions by providing them
with the latest research and clinical guidelines. By analyzing
patient data, ChatGPT can also help identify potential
diagnoses and treatment options, enabling clinicians to
make evidence-based decisions (19). Additionally, ChatGPT
can assist in the creation of patient education materials,
ensuring that patients receive accurate and up-to-date
information about their condition and treatment (8). With
its vast knowledge base and ability to learn from new data,
ChatGPT has the potential to become an invaluable tool in
the practice of evidence-based medicine (19).

Ethics and transparency

ChatGPT may provide valuable insights and perspectives
on ethical issues that arise in medical decision-making
(3,6,8). It can help healthcare providers explore various
ethical frameworks, such as autonomy, beneficence, non-
maleficence, and justice, to guide their actions (28,29).
The tool can assist in discussing the risks and benefits of
different treatment options, weighing the considerations of
patient privacy and confidentiality, and understanding the
implications of emerging technologies like genetic testing
or Al in healthcare (28). By facilitating ethical discussions
and considerations, ChatGPT can contribute to fostering
a more conscientious and responsible approach to medical
practice. Moreover, it may enhance transparency in
medicine by enabling open and accessible communication
between healthcare providers, patients, and the general
public (30). It can provide accurate and up-to-date
information about medical conditions, treatment options,
and research findings, promoting informed decision-making
and patient empowerment. Furthermore, it can assist
in clarifying complex medical terminology, deciphering
scientific jargon, and explaining the rationale behind
medical guidelines and recommendations. By facilitating
clear and understandable communication, ChatGPT
contributes to creating a more transparent healthcare
system that fosters trust, collaboration, and shared decision-
making among all stakeholders involved (6,30).

While ChatGPT holds significant potential in the realm
of medicine, there are a few challenges and concerns that
need to be addressed regarding its role in evolving ethics
and transparency (8). One of the primary concerns is the
lack of accountability and bias in ChatGPT’s responses.
As an Al language model, ChatGPT learns from large

© AME Publishing Company.
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datasets that may contain biases present in society. These
biases can inadvertently influence its responses, potentially
leading to unfair or discriminatory suggestions in medical
contexts. It is crucial to continuously monitor and mitigate
these biases to ensure that ChatGPT’s recommendations
align with ethical standards and promote inclusivity in
healthcare (3,6,29). Another challenge is the potential for
misinformation and inaccuracies in ChatGPT’s responses.
Despite its extensive training, ChatGPT may not always
possess the most up-to-date medical knowledge or be
aware of recent advancements in the field (3). This can be
problematic, as healthcare decisions rely heavily on accurate
and reliable information. It is essential to regularly update
ChatGPT’s knowledge base and integrate mechanisms to
verify the accuracy of its responses to minimize the risk of
misinformation. Additionally, maintaining transparency
about ChatGPT’ limitations is crucial (28). Users should
be made aware that ChatGPT is an Al tool and not a
substitute for professional medical advice. Transparency is
necessary to ensure that patients and healthcare providers
understand the boundaries of ChatGPT’ capabilities and
use it as a supportive tool rather than relying solely on its
suggestions. Lastly, privacy and data security are critical
considerations (29). As ChatGPT interacts with users
and collects data, safeguarding patient information and
complying with privacy regulations become paramount.
Stricter protocols and robust encryption methods should be
implemented to protect sensitive medical data and ensure
patient confidentiality (6,30).

Conclusions

In conclusion, ChatGPT represents a powerful tool in
the field of medicine, offering great potential to improve
patient care and outcomes. As a language model trained on
vast amounts of text data, ChatGPT can assist in clinical
decision-making, medical research, and education, among
other applications. Its ability to generate human-like
responses and understand natural language input makes it
an appealing tool for healthcare providers and researchers.
While there are still challenges and limitations to overcome,
the integration of ChatGPT into medical practice is a
promising development that has the potential to transform
the way healthcare is delivered and practiced.
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