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1. LARGE LANGUAGE MODELS AND 
CHATGPT FOR THE MANAGEMENT 

OF RENAL DISEASES 

Background 
Renal diseases occupy a difficult place in clinical 
medicine, requiring detailed assessment, long-
term monitoring, and constant adjustment to 
therapy. The complexity of kidney physiology and 
the vast range of causes behind renal impairment 
create a heavy demand on medical systems. 
Physicians must track numerous laboratory 
values, evaluate imaging, interpret genetic 
findings, and reconcile these elements into a 
coherent view of disease progression. This process 
consumes time and depends on coordination 
between multiple specialists. In this environment, 
large language models such as ChatGPT have 
begun to show potential as tools that can assist 
clinicians and patients in understanding and 
managing kidney disorders. 
Language models are not entirely new to 
medicine, but their capacity to process and 
generate natural text at scale has introduced 
new possibilities. They are trained on immense 
amounts of written material and learn to 
understand relationships between words, phrases, 
and concepts. In practical terms, they can 
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summarize patient notes, organize research 
findings, and generate explanations that help 
bridge communication gaps between healthcare 
professionals and patients. In nephrology, which 
depends heavily on written documentation and 
analytical reasoning, these capabilities align well 
with existing needs. 

Foundations of LLMs in 
Medical Context 

Large language models are neural networks 
that learn to predict words in a sequence. 
They operate on patterns rather than rules, 
which allows them to generate coherent text 
that resembles human thought. ChatGPT, one of 
the most recognized examples, has been fine-
tuned using reinforcement learning from human 
feedback. This process aligns its outputs with 
acceptable medical and conversational standards. 
When applied to nephrology, its understanding 
of structured and unstructured data offers 
opportunities to improve how information is 
processed and presented. 
Traditional data systems in nephrology can be 
fragmented. A patient’s renal function tests may 
sit in one database, while imaging, pathology 
reports, and clinical notes exist elsewhere. LLMs 
can integrate these streams by transforming raw 
text into a unified narrative. For instance, a model 
could summarize the history of a patient with 
chronic kidney disease, identifying key milestones 
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such as changes in medication or stages of decline 
in glomerular filtration rate. The generated 
summary would not replace medical judgment, 
but it would present essential details concisely, 
saving clinicians time and reducing oversight. 

Applications in Diagnosis 
and Decision Support 

The early identification of kidney disease is 
crucial, yet it often goes unnoticed until late 
stages. Symptoms are nonspecific, and laboratory 
abnormalities may be subtle. LLMs can aid in the 
early detection of disease patterns by analyzing 
longitudinal patient data. A model could flag 
consistent reports of elevated creatinine or 
proteinuria in patient records, drawing attention 
to those requiring follow-up. By doing so, it acts as 
a supportive system for physicians, ensuring that 
small but important trends are not overlooked. 
ChatGPT and similar models can also contribute 
to differential diagnosis. For a patient presenting 
with edema, fatigue, and hypertension, the 
system might outline potential causes, including 
nephrotic syndrome or diabetic nephropathy, and 
suggest relevant tests. The goal is not to replace a 
physician’s judgment but to provide a structured 
approach that enhances reasoning. By rapidly 
referencing clinical guidelines and evidence, the 
model can help doctors refine their diagnostic 
paths and avoid unnecessary testing. 
In emergency settings, where quick decisions 
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are vital, a language model could assist 
by offering immediate information about 
management protocols for acute kidney injury. 
It might summarize steps for fluid resuscitation, 
indications for dialysis, or appropriate drug 
dosing in renal impairment. The model can also 
clarify contraindications, preventing medication 
errors that might worsen renal function. When 
integrated into electronic health record systems, 
these functions could support physicians in real-
time, improving accuracy and patient safety. 

Patient Education and Engagement 
Patient understanding plays a central role in 
managing chronic kidney disease. Many treatment 
plans require strict adherence to diet, fluid control, 
and medication schedules. Patients often find 
medical explanations confusing or intimidating, 
which reduces compliance. LLMs like ChatGPT 
can bridge this gap by translating complex 
terminology into everyday language. 
A patient who receives a diagnosis of stage three 
chronic kidney disease might ask the model 
to explain what that means. The model could 
respond with a clear, empathetic explanation of 
kidney function, emphasizing lifestyle measures 
such as limiting salt intake and monitoring blood 
pressure. It could generate customized dietary 
guidance aligned with established medical advice, 
helping patients make practical adjustments 
without feeling overwhelmed. 
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LLMs can also support communication between 
clinicians and patients outside of appointments. 
Through secure chat systems, they can 
answer common questions, remind patients of 
medication times, and provide reassurance about 
routine symptoms. When carefully supervised, 
this form of assistance can extend the reach of 
care teams, reducing hospital readmissions and 
promoting continuity of care. 

Role in Dialysis Management 
Dialysis is a data-intensive process. Each session 
produces information on blood flow rates, 
ultrafiltration volumes, and biochemical results. 
Reviewing and interpreting these metrics for each 
patient can be time-consuming. LLMs can analyze 
and summarize these daily reports, highlighting 
changes that may need medical attention. For 
instance, they could flag recurrent hypotension 
episodes or insufficient clearance rates, prompting 
a review of the dialysis prescription. 
For patients undergoing home dialysis, ChatGPT 
could serve as an accessible support companion. 
It can guide them through setup procedures, 
remind them about hygiene protocols, and help 
them interpret machine readings. These functions 
can reduce anxiety and improve adherence. The 
conversational style of a model also makes 
learning less formal and more interactive, 
encouraging patients to take active roles in their 
own care. 
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LLMs can further assist in resource management 
for dialysis centers. By reviewing appointment 
schedules, equipment logs, and staff availability, 
the system can propose efficient timetables that 
minimize waiting times and machine downtime. 
When paired with predictive analytics, it 
might also anticipate supply shortages based 
on consumption patterns, allowing smoother 
operations. 

Kidney Transplantation and 
Postoperative Care 

Renal transplantation demands coordination 
between multiple disciplines and meticulous 
monitoring. LLMs can streamline this 
process by compiling pre-transplant evaluations, 
summarizing donor compatibility reports, and 
tracking immunosuppressive therapy adherence. 
During follow-up, they can identify early signs of 
graft dysfunction through review of lab data and 
clinical notes. 
In patient communication, ChatGPT can explain 
the significance of post-transplant tests, clarify 
medication side effects, and provide reminders 
for lab draws or clinic visits. This interaction is 
particularly helpful in regions where access to 
transplant specialists is limited. For example, a 
patient in a rural area could consult a model 
to understand fluctuations in creatinine levels or 
discuss the importance of avoiding certain over-
the-counter drugs. 
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For transplant teams, LLMs can serve as research 
aids by reviewing outcomes data, analyzing 
rejection rates, and helping in the design of follow-
up protocols. Their ability to summarize multiple 
studies in natural language allows clinicians 
to keep pace with evolving literature without 
dedicating hours to manual reading. 

Data Analysis and Research 
Advancement 

Nephrology research produces a steady flow 
of studies on topics like glomerular disease 
mechanisms, dialysis innovations, and population 
risk modeling. However, the scale of new 
information makes synthesis difficult. LLMs can 
process vast numbers of publications and extract 
key patterns. For example, they can identify 
recurring biomarkers associated with renal 
fibrosis or summarize consensus statements from 
clinical trials. 
Researchers can use ChatGPT to draft literature 
reviews, outline grant proposals, or generate 
preliminary interpretations of data. While these 
drafts require human revision, they reduce the 
initial workload and improve efficiency. For large-
scale genomic or proteomic studies, LLMs can link 
textual results from research papers to numerical 
datasets, facilitating hypothesis generation. This 
connection between unstructured and structured 
information may accelerate discoveries in 
precision nephrology. 
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Integration with Electronic 
Health Records 

Electronic health record systems collect a wealth 
of data but often lack the ability to present it in an 
intuitive way. Physicians may spend considerable 
time locating information within multiple pages 
of reports. LLMs can reorganize this data into 
clear narratives. When a nephrologist opens a 
patient file, the model could present a summary: 
current renal function, medication adherence, 
blood pressure trends, and recent imaging results. 
Such systems could also detect inconsistencies 
or omissions in documentation. For example, if 
a note mentions new edema but lacks follow-up 
lab results, the model could prompt the physician 
to order relevant tests. These functions do not 
require full autonomy but serve as practical tools 
to maintain completeness and consistency. 
When combined with voice recognition 
technology, ChatGPT could enable physicians 
to dictate notes during consultations. The 
model would convert speech into structured 
text, automatically integrating relevant codes 
and terms. This feature reduces administrative 
burden, allowing more time for patient 
interaction. 

Addressing Ethical and 
Technical Challenges 

Despite their potential, LLMs raise ethical and 
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operational concerns. Medical data must be 
handled with strict confidentiality, and any use 
of AI in healthcare must comply with privacy 
regulations. If ChatGPT or similar models are 
connected to clinical databases, robust encryption 
and access control are essential. Institutions must 
ensure that personal identifiers remain protected, 
particularly when data is processed through 
external servers. 
Another challenge lies in accuracy. While models 
can produce persuasive text, they sometimes 
generate incorrect or misleading statements. 
In medicine, such errors could have serious 
consequences. Every output must be reviewed 
by qualified professionals before application in 
patient care. Maintaining a human in the loop is 
not only advisable but necessary. 
Bias within training data also requires attention. 
If the data used to develop an LLM 
reflects demographic imbalances, the model 
may reproduce those biases in its predictions. 
In nephrology, this could lead to unequal 
recommendations for certain populations. 
Developers and clinicians need to evaluate 
performance across diverse groups to ensure 
fairness. 
Finally, there is the issue of accountability. 
When AI contributes to medical decision-making, 
determining responsibility for outcomes becomes 
complex. Clear frameworks should define how 
LLM-generated content is used and who bears 
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responsibility for its consequences. Establishing 
transparent reporting and review processes will be 
key to ethical integration. 

Education and Professional 
Development 

LLMs can enhance professional training in 
nephrology. Students can use ChatGPT as 
a study partner to review renal physiology, 
quiz themselves on differential diagnoses, 
or explore clinical cases. The conversational 
format supports interactive learning, allowing 
learners to ask follow-up questions and clarify 
misunderstandings. 
Educators can also employ LLMs to create 
teaching materials or simulate clinical dialogues. 
For instance, a model could play the role of 
a patient presenting with vague symptoms of 
renal impairment, prompting students to conduct 
virtual interviews and reasoning exercises. This 
use of AI for simulated learning can improve 
diagnostic thinking and communication skills 
without risking patient safety. 
Clinicians engaged in continuing education can 
benefit from models that summarize the latest 
research or compare new treatment guidelines. 
Because nephrology is a field where therapies 
evolve rapidly, such real-time updates can support 
better evidence-based practice. 

Future Directions and 
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Technological Expansion 
The next phase in LLM development for 
nephrology may involve multimodal models that 
can process both text and images. Such systems 
could analyze renal biopsies or ultrasound scans 
alongside textual records, offering comprehensive 
assessments. These advancements would bridge 
the gap between linguistic understanding and 
visual interpretation, bringing AI closer to 
integrated medical reasoning. 
Another promising direction involves the 
personalization of AI assistants for specific 
institutions or patient groups. A model fine-
tuned on nephrology data from one hospital 
could adapt to its local practices, terminology, 
and documentation style. This customization 
enhances accuracy and relevance while 
maintaining ethical safeguards. 
Collaboration between clinicians and AI 
developers will be essential to refine these tools. 
Nephrologists can guide engineers on the types of 
errors most critical to avoid, while data scientists 
can ensure transparency in the model’s reasoning 
processes. This partnership will determine how 
successfully AI systems are adopted in real clinical 
environments. 

Limitations of Current Models 
While large language models can handle 
medical language with increasing fluency, their 
understanding remains statistical rather than 
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conceptual. They do not truly reason through 
biological mechanisms but rather predict text 
sequences based on learned associations. This 
limitation becomes apparent in complex cases 
where creative problem-solving or nuanced ethical 
decisions are required. 
Models also depend heavily on the quality of 
their training data. If laboratory or clinical notes 
contain inaccuracies, those errors may influence 
the model’s suggestions. Continuous validation 
and retraining on verified datasets are needed to 
maintain reliability. Additionally, while ChatGPT 
can summarize information efficiently, it may 
struggle to weigh conflicting evidence from 
different studies, which is common in nephrology 
research. 
Computational cost and energy demand are 
further practical limitations. Training and 
maintaining large models require substantial 
resources, which may not be feasible for 
all healthcare institutions. Lightweight, locally 
hosted models could reduce these burdens but 
may compromise performance or accuracy. 

Potential for Global Health 
and Accessibility 

In many parts of the world, nephrology services 
are limited. The shortage of specialists leaves large 
populations without access to timely diagnosis or 
ongoing care. LLMs could partially address this 
gap by offering primary-level support through 
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localized chat systems. Patients could describe 
symptoms, receive explanations, and be directed 
toward appropriate testing or referrals. 
When translated into local languages, these 
models could promote public awareness of kidney 
health, teaching communities about preventive 
measures like hydration, blood pressure control, 
and diabetes management. In regions where 
literacy is low, voice-based interfaces could make 
the technology accessible to broader populations. 
Governments and non-profit organizations could 
use AI-based summaries to design national kidney 
disease programs. By analyzing health reports 
and identifying areas with high prevalence, LLMs 
could help allocate resources efficiently. 

Bridging Research and 
Clinical Practice 

A persistent challenge in nephrology is the 
translation of research findings into routine care. 
LLMs can narrow this divide by synthesizing 
experimental data into practical guidance. When 
a new drug or treatment protocol is published, 
ChatGPT can summarize the study and outline 
its implications for daily practice. It can also 
compare results across trials, helping physicians 
assess whether a therapy aligns with their patient 
population. 
For ongoing clinical trials, LLMs can assist 
in managing documentation and patient 
communication. They can produce summaries 
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of informed consent documents, respond to 
participant inquiries, and ensure consistent 
recordkeeping. Their ability to generate clear and 
traceable text supports regulatory compliance and 
transparency. 

Psychological and Social 
Dimensions 

Renal disease often imposes emotional stress 
on patients and families. The long duration of 
treatment, dietary restrictions, and uncertainty 
about outcomes can lead to anxiety or 
depression. LLMs can serve as supplementary 
support by providing information and empathetic 
communication. While they cannot replace 
human interaction, they can offer a listening 
presence and direct users to professional help 
when needed. 
Support groups and counseling services could use 
AI chat tools to manage large volumes of patient 
messages. By filtering inquiries and providing 
general responses, these systems allow human 
counselors to focus on complex emotional needs. 
In this sense, technology enhances rather than 
replaces the human component of care. 

Toward Responsible 
Implementation 

Adopting large language models in nephrology 
requires balance. Their integration should 
prioritize safety, transparency, and respect for 
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the clinician’s role. Every institution considering 
AI assistance must establish protocols for 
supervision, audit trails, and continuous 
evaluation. Educating medical staff about the 
strengths and weaknesses of these tools is equally 
important. 
Clear labeling of AI-generated content within 
medical records helps avoid confusion. Patients 
should also be informed when their data interacts 
with automated systems and given options to 
consent or decline. By embedding these principles 
from the beginning, health systems can cultivate 
trust and minimize resistance. 

Conclusion 
The rise of large language models has created 
a new chapter in the management of renal 
diseases. These systems are not replacements 
for physicians but extensions of their capability 
to process information, communicate effectively, 
and maintain consistency in care. From early 
detection of chronic kidney disease to support in 
transplantation and dialysis, ChatGPT and related 
models can enhance efficiency and accuracy when 
used responsibly. 
Significant challenges remain, particularly 
regarding data privacy, bias reduction, and 
clinical validation. Yet, progress in multimodal 
modeling, local adaptation, and human-AI 
collaboration continues to expand possibilities. 
The most productive future will likely come 
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from partnerships between nephrologists, data 
scientists, and ethicists, ensuring that innovation 
remains grounded in patient welfare. 
If guided with care, large language models may 
help shift nephrology from a reactive discipline 
toward one that anticipates disease, personalizes 
treatment, and keeps both physician and patient 
more deeply informed. In that transformation lies 
the true promise of artificial intelligence in renal 
medicine.
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2. LARGE LANGUAGE MODELS AND 
CHATGPT FOR THE MANAGEMENT 

OF NEUROLOGICAL DISEASES 

Background

Neurological disorders are a primary cause of 
global disability and death. Over the past three 
decades, a substantial portion of the global 
burden of neurological diseases has increased 
worldwide because of population expansion and 
aging. The complexity of these conditions, such 
as the progressive characteristics of neurological 
diseases, inadequate resources, and variability 
of symptoms, leads to difficulties in diagnosis 
and management, which in turn may delay 
care and exacerbate symptoms. There are 
hundreds of neurological disorders, including 
neurodegenerative diseases such as Alzheimer’s 
disease and Parkinson’s disease, cerebrovascular 
events like stroke, traumatic injuries including 
traumatic brain injury and spinal cord injury, 
as well as other neurological disorders such as 
epilepsy, multiple sclerosis, and brain cancers. The 
widespread adoption of artificial intelligence (AI) 
within healthcare assists clinicians in diagnosis, 
treatment planning, and patient monitoring, 
leading to more efficient healthcare delivery. 
These challenges highlight the potential for 
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AI technologies to reduce difficulties in the 
management of neurological disorders.
Since the release of OpenAI’s ChatGPT in 
November 2022, the third iteration of the 
generative pre-trained transformer (GPT), large 
language models have emerged as a subject of 
considerable debate in the scientific community. 
As LLMs rapidly evolve with newer versions 
such as GPT-4 and Claude 3.5-Sonnet, ChatGPT, 
trained on massive datasets of text, code, 
and medical data, possesses superior natural 
language understanding, pattern recognition, and 
association analysis, surpassing the capabilities of 
conventional language processing tools. In spite 
of all the above advantages, these characteristics 
pose great challenges to the application of AI in 
medicine.

AI, particularly LLMs, has been extensively 
integrated into diverse branches of medicine, 
from advanced imaging analyses in radiology 
to wearable-based patient management in 
cardiology, among many other applications. 
Neurological disorders pose significant challenges 
to healthcare systems and often involve a 
lengthy and unpredictable diagnostic journey. 
In many cases, patients remain undiagnosed 
or face misdiagnoses. With the increasing 
incidence and outbreaks of acute neurological 
disorders, diagnostic challenges are also emerging 
across different medical specialties. Neurological 
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symptoms are observed in approximately 9–15% 
of patients admitted to the emergency room, and 
over one-third of these neurological cases are 
misdiagnosed.

The intersection of AI and neurology, which 
is considered one of the most complex 
medical fields, has recently gained significant 
importance both clinically and scientifically. Due 
to insufficient agreement between biomarkers 
and the lack of reliable early indicators, the 
operationalization of classification systems still 
faces inconsistencies in individual evaluations, 
and biological measures are affected by pre-
analytical and analytical variables.

ChatGPT-4 achieved 81.8% correct answers on a 
specialist examination, surpassing several human 
specialists. In a neurology board-style exam, 
one LLM scored 85%, compared to 73% for 
human students, illustrating its potential to 
assist or even outperform clinicians. Nevertheless, 
prognostication in status epilepticus by 
ChatGPT-4 was unreliable, showing a sensitivity 
of 75.8% and specificity of 36.6%, comparable 
to established scores. Despite these limitations, 
LLMs can support neurologists in clinical decision-
making and imaging integration, although expert 
supervision is still required.

LLMs show promise in supporting diagnostic 
reasoning and performance, but human oversight 
remains essential. Challenges remain regarding 

AMIR TAHAVVORI

28

transparency, ethical compliance, and data 
protection, as the foundational LLM systems of 
this type are inherently susceptible to data-based 
training ground biases. Moreover, unresolved 
concerns, such as AI overfitting the model 
prediction and bias to noisy datasets, demand 
firmer decision-making processes and require 
clearer guidelines.

The reliability of diagnosis is only as good 
as the quality of patient data repositories, 
and non-transparent models with unclear 
data management practices exacerbate privacy 
concerns. Ethical issues intensify when personal 
physiological and behavioral data are processed, 
particularly when sent to cloud servers 
through popular LLMs like GPT-4. Concerns 
also extend to generated content that may 
be harmful, inaccurate, or manipulative. While 
local execution of lightweight LLMs can mitigate 
privacy concerns, it often compromises prediction 
accuracy and computational efficiency.

Addressing these drawbacks requires strong 
validation procedures, privacy-preserving 
methods, and collaborative efforts between 
neurologists, data scientists, and policymakers to 
achieve safe, effective, and ethically compliant 
deployment.

Neurological Disorders: Rising 
Burden and Need for Innovation
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Neurological disorders are the leading cause of 
disability and the second leading cause of death 
worldwide. Over the past three decades, mortality 
and disability rates associated with these 
conditions have increased substantially. This 
upward trend is projected to continue globally, 
driven primarily by demographic changes such 
as population aging and overall growth. The 
ongoing expansion in the number of affected 
individuals highlights a significant gap, as 
current prevention and management strategies 
are insufficient to address the effects of these 
demographic shifts. Tackling this growing public 
health challenge requires urgent, coordinated, 
and evidence-based action. Given the existing 
strain on healthcare systems and limited research 
capacity, it is essential to establish clear priorities 
to guide policymakers, governments, and funding 
organizations in developing and implementing 
targeted initiatives for prevention, clinical care, 
and research.

Foundations of Large Language 
Models in Medicine

Large language models (LLMs), such as ChatGPT, 
are popular artificial intelligence (AI) systems 
designed to generate human-like language. LLMs 
are capable of processing natural language 
tasks such as automatic summarization and 
question answering. They assist clinicians in 
clinical decision-making by analyzing patient 
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information, medical data, diagnosis, monitoring, 
and symptom assessment. In addition, LLMs can 
serve as teaching assistants in patient care. In 
neurology, AI has the potential to analyze patient 
records and neuroimaging reports, improve 
diagnostic accuracy, and provide personalized 
treatment plans for neurological conditions.

Architectures of LLMs

LLMs are constructed using neural network 
architectures that detect complex patterns in 
natural language and generate coherent text. 
Although several types of language models have 
been introduced in the literature, most modern 
LLMs are based on transformer architectures, 
which are designed to process long text sequences 
efficiently. These networks consist of multiple 
layers, each containing several attention heads 
and feedforward neural networks. The attention 
heads determine which parts of the input to 
prioritize, supporting contextual understanding 
through matrix operations, while the feedforward 
layers further analyze these outputs to capture 
higher-order relationships.

Training Methods for LLMs

Training LLMs requires extensive natural 
language datasets to optimize the network’s 
internal parameters. During training, models 
predict the next word, fill in masked 
tokens, or generate entire sentences, minimizing 
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the difference between predicted and actual 
outcomes. Several training approaches are used, 
including supervised, unsupervised, and self-
supervised learning. Supervised learning is the 
most common, involving training on labeled 
datasets where the model learns to predict 
correct labels. When labeled data are unavailable, 
unsupervised learning allows models to detect 
patterns within large text corpora. A more recent 
method, self-supervised learning, has proven 
particularly effective in identifying complex 
relationships between words and phrases. In this 
approach, models are trained using artificially 
generated labels to predict missing data, such 
as answering questions or completing sentences 
based on contextual cues.

Types of LLMs

There are several types of LLMs, each with distinct 
features and applications. ELMo (Embeddings 
from Language Models) generates contextualized 
word representations that enhance performance 
in various NLP tasks. BERT (Bidirectional 
Encoder Representations from Transformers) is 
primarily designed for text classification and 
comprehension through bidirectional encoding. 
GPT (Generative Pretrained Transformer) focuses 
on generative NLP applications such as 
text generation, summarization, and question 
answering. These models have collectively 
advanced the field of NLP and expanded its 
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practical applications in medicine and other 
disciplines.

Automated Medical Documentation 
and Report Generation

For models such as GPT-4, which are designed 
to respond effectively to prompts, performance 
is improved through human feedback and 
reinforcement learning. Language modeling, a 
central NLP task known as autoregression, 
involves predicting the next word in a sequence 
based on preceding context. Because LLMs can 
analyze vast datasets, including medical records 
and patient interviews, they generate high-
quality, nuanced text that captures detailed 
symptoms and experiences. This capability makes 
them valuable resources for neurological research, 
clinical reporting, and automated documentation.

LLMs in Early Detection and 
Cognitive Rehabilitation 

in Neurology

LLMs hold significant potential for analyzing 
language patterns in patients’ speech and writing, 
which may help detect subtle cognitive changes 
that human observers often overlook. For 
example, training LLMs on language data from 
individuals with Parkinson’s disease or those at 
high risk for Huntington’s or Alzheimer’s disease 
could reveal gradual variations in vocabulary, 
sentence structure, or conceptual complexity. 
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Early identification of such linguistic shifts may 
enable timely interventions and personalized 
rehabilitation strategies. LLMs can also improve 
clinicians’ ability to identify language deficits 
following traumatic brain injury or tumor surgery, 
allowing for more precise cognitive therapy. In 
support of this, recent initiatives such as ADReSS 
and ADReSSo have encouraged the development 
of automated tools for analyzing speech, acoustic, 
and linguistic features to detect cognitive decline. 
Researchers have also used GPT-based models 
to predict dementia from spontaneous speech. 
Additionally, LLMs can contribute to cognitive 
rehabilitation by generating word games or 
storytelling activities tailored to a patient’s 
language ability. By tracking progress, these 
models can dynamically adjust task difficulty, 
offering customized cognitive stimulation. 
Common neuropsychological assessments for 
cognitive impairment include tests measuring 
semantic and phonemic fluency, which can also be 
adapted for AI-driven applications.

Current Trends in NLP 
Research in Neurology

Text classification is one of the most frequent 
NLP tasks, in which LLMs learn to categorize 
texts by identifying patterns between examples 
and corresponding labels. In clinical practice, 
this involves processing medical records, patient 
histories, and clinical trial reports. LLMs can 
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extract key information from radiology reports 
in emergency departments. This capability is 
particularly important in stroke management, 
where rapid intervention is crucial and 
communication may be impaired by neurological 
deficits. In such situations, LLMs can assist 
clinicians by emphasizing critical neuroimaging 
findings.

Applications of LLMs 
in the Management of 

Neurodegenerative Disorders

Neurodegenerative diseases (ND) are irreversible, 
age-related neurological disorders that lead 
to the progressive loss of neurons. These 
include Alzheimer’s disease, Parkinson’s disease, 
Amyotrophic Lateral Sclerosis (ALS), Multiple 
Sclerosis (MS), and Huntington’s disease (HD), 
with Alzheimer’s and Parkinson’s being the most 
common types. LLMs such as ChatGPT offer 
opportunities for improving disease management 
by assisting clinicians, supporting early diagnosis, 
and enabling personalized treatment plans.

Alzheimer’s Disease (AD)

Alzheimer’s disease (AD) is the most common 
form of dementia. It is characterized by cognitive 
decline, memory loss, and abnormal behavior. 
LLMs offer greater potential for earlier and 
more accurate AD diagnosis by deeply analyzing 
and integrating multiple data types, such as 
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clinical information, neuroimaging, and genetic 
data, capturing subtle cognitive features that 
traditional methods might miss. Additionally, 
LLMs provide fine-grained linguistic analysis 
that can detect language-based cognitive decline, 
leading to higher diagnostic accuracy. They 
can also design novel drug molecules for 
AD therapeutics. LLMs can act as assistants 
to significantly support patients with AD by 
providing emotional support to reduce loneliness 
associated with dementia or by helping with daily 
tasks. Moreover, information retrieval is one of 
the key capabilities of LLMs, allowing them to 
compile and resynthesize knowledge and present 
it in an understandable form. LLMs can not only 
aid clinicians in developing therapy strategies 
but can also deliver reminiscence therapy, which 
may enhance emotional well-being and improve 
cognitive function.

Parkinson’s Disease (PD)

Parkinson’s disease (PD) is the second 
most common neurodegenerative disorder. It 
is characterized by the progressive loss of 
dopaminergic neurons in the substantia nigra 
pars compacta (SNpc) and the accumulation 
of misfolded α-synuclein, leading to motor 
symptoms such as bradykinesia, tremor, rigidity, 
and later postural instability. LLMs have the 
capability to process extensive data and generate 
valuable insights through near real-time analysis, 
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which enables the development of a consistent 
ontology for PD monitoring. Furthermore, LLMs 
provide effective personalized PD management 
by tailoring care to patient-specific needs and 
adjusting medication dosage and frequency. 
They can also analyze linguistic features in 
depth, offering early detection since language 
impairments often precede physical symptoms. 
Moreover, regression analyses have demonstrated 
that large language model–derived linguistic 
feature spaces can predict Parkinson’s disease 
severity, as quantified by UPDRS scores.

Multiple Sclerosis (MS)

Multiple sclerosis (MS) is an acquired autoimmune 
disease of the central nervous system (CNS), 
particularly affecting young adults. MS is 
a neurodegenerative disorder that leads to 
demyelination and axonal loss within the CNS. 
Similar to other neurological disorders, LLMs 
have potential for accurate diagnosis and effective 
management of MS, thereby assisting specialists 
in clinical examination. In addition, LLMs can 
act as rehabilitation therapists by creating 
personalized rehabilitation plans for MS patients, 
considering disease progression and individual 
patient conditions. Moreover, LLMs possess the 
ability to translate complex medical terminology 
used by clinicians into more understandable 
language for patients, helping them gain a clearer 
understanding of their condition.
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Amyotrophic Lateral Sclerosis (ALS)

Amyotrophic Lateral Sclerosis (ALS) is a 
progressive, heterogeneous neurodegenerative 
disorder characterized by the loss of upper 
and lower motor neurons. LLMs can promptly 
transform condensed user input into fluent 
dialogue, significantly reducing the motor 
communication burden for ALS patients who 
rely on eye-typing systems. Additionally, LLMs, 
particularly ChatGPT, which utilizes Natural 
Language Processing (NLP) techniques, can 
enhance ALS patient care by analyzing 
and accelerating emotional responses, thereby 
assisting clinicians in both the management and 
diagnosis of ALS.

Applications of LLMs in the 
Management of Epilepsy

Epilepsy is a chronic brain disorder that can 
develop at any age. It has various causes and 
is characterized by seizures, which may present 
in multiple forms. LLMs can extract clinical 
information from diverse text sources, such as 
health records and patient reports, leading to 
the early and accurate diagnosis of epilepsy. 
Additionally, LLMs assist specialists in developing 
personalized treatment plans based on the 
individual patient’s condition and the stage of 
the disorder by analyzing the vast amount of 
available clinical data. One study suggests that 
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fine-tuning an LLM offers a novel method for 
retrieving seizure frequency data from electronic 
health records, which helps clinicians obtain more 
accurate information about how often patients 
experience seizures. This precise data extraction 
facilitates the analysis of the effectiveness of 
anti-seizure medications, ultimately improving 
treatment strategies for epilepsy. Moreover, 
LLMs can analyze linguistic features, providing 
additional diagnostic insights by examining how 
patients express their experiences.

Strengths and Opportunities
LLMs, including specialized systems and ChatGPT, 
have demonstrated more accurate and efficient 
diagnostic performance compared to active 
neurologists in complex clinical settings. These 
models have achieved higher scores in differential 
diagnosis and provided credible and relevant 
resources at a significantly faster rate. It is 
noteworthy that these models have demonstrated 
performance exceeding the human average in 
functional neurology board exams, excelled in 
both low and high-level cognitive tasks, and 
shown significant potential for supporting clinical 
decision-making and integrating neurological 
knowledge. The strengths of LLMs in the field 
of neurology include the ability to quickly 
combine vast amounts of data, accurately process 
natural language in medical documentation, 
support automated screenings, and help simplify 
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complex, data-driven workflows. By providing 
accurate and empathetic explanations, they 
enhance the patient education process while 
simultaneously helping physicians stay up to 
date with rapidly changing medical knowledge. 
Significant opportunities exist in the field of 
customizing LLMs for specialized branches of 
neurology, including developing their applications 
in neuropsychology, neuropsychiatry, and various 
research areas, as well as utilizing these models 
for rapid and widespread extraction of scientific 
literature, generating innovative hypotheses, and 
conducting remote assessments. This will be 
particularly efficient in resource-limited settings 
and telemedicine services. As efforts continue 
to overcome current limitations in reasoning 
depth and expertise in specific domains, LLMs 
are predicted to play a key role in significantly 
improving quality, increasing productivity, and 
expanding access to neurological care services.

Ethical and Legal Considerations
Ethical, legal, and regulatory challenges are 
among the issues that LLMs like ChatGPT 
face in the field of neurology. The main 
ethical concerns include the potential disclosure 
of sensitive patient data, the presence of 
potential information biases, and the generation 
of AI hallucinations, which can negatively 
impact clinical decision-making. Additionally, it 
is essential that models be rigorously validated 
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using representative datasets and that their 
performance limitations and boundaries across 
different populations be transparently labeled. 
Legally, responsibilities related to errors, data 
misuse, or the incorrect use of outputs from 
LLMs are still not precisely defined. Therefore, 
we need to develop clearer guidelines to specify 
responsibilities among developers, physicians, and 
institutions. Additionally, adhering to privacy 
regulations such as the Health Insurance 
Portability and Accountability Act (HIPAA) and 
the General Data Protection Regulation (GDPR) 
is crucial for maintaining the security of 
individuals' identifiable data when training and 
deploying LLMs in the field of neurology. 
For responsible adoption, it is essential to 
establish unified ethical frameworks that include 
principles such as transparency, interpretability, 
traceability, privacy preservation, and fair 
treatment. Additionally, quality control and 
continuous monitoring, scientific and ethical 
integrity, intellectual property rights, and 
active stakeholder participation are considered 
important components of these frameworks. 
Therefore, it is expected that regulatory oversight 
bodies will establish flexible and proportionate 
regulations for large language models in the 
field of clinical neurology to keep pace with 
advancements.

Limitations and Challenges
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Despite the advantages of LLMs in the 
management of neurological diseases, their 
application in neurology presents several 
limitations and challenges. As mentioned earlier, 
LLMs can analyze linguistic features to offer 
accurate diagnoses, but the limited size of speech 
data from patients makes this approach less 
reliable. Additionally, LLMs sometimes generate 
hallucinations, producing outputs that seem 
reasonable but are entirely incorrect. Moreover, 
patients with ALS often experience impairments 
in facial expressions and body language, 
making emotion recognition more difficult. This 
limitation can result in misinterpretation of the 
patient’s emotional and mental state, thereby 
reducing the reliability of AI-assisted assessments. 
The use of patient data also increases the 
risk of private patient information being leaked. 
Anonymizing health data does not guarantee 
complete security, as some algorithms have been 
capable of re-identifying patients. Furthermore, 
LLMs cannot fully replace physicians because their 
outputs require validation, and humans remain 
responsible for oversight and ethical decision-
making.

Conclusion

Large language models (LLMs) are transforming 
neurological care by improving diagnostic 
precision, aiding in personalized treatment 
approaches, and strengthening communication 
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between patients and clinicians. Their ability 
to analyze extensive and varied data sources, 
spanning clinical records, imaging reports, and 
patient narratives, provides unique opportunities 
to identify disease characteristics that traditional 
methods might overlook. Nonetheless, the 
integration of LLMs into clinical practice is still 
in its early stages and is hindered by issues such 
as data privacy concerns, hallucinations, and the 
need for stringent validation.
Ultimately, LLMs should be seen as supplementary 
tools rather than replacements for physicians. 
They enhance medical decision-making through 
advanced computational insights. Future research 
that integrates LLMs with multimodal 
technologies and establishes clear ethical and 
regulatory frameworks could transform these 
models into powerful allies for improving 
outcomes in patients with neurological disorders.
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Background 
Gastrointestinal diseases affect millions 
worldwide, encompassing a spectrum that 
ranges from mild functional disorders to 
severe chronic illnesses like inflammatory bowel 
disease, cirrhosis, and gastrointestinal cancers. 
The complexity of the digestive system and 
its constant exposure to external and internal 
influences make diagnosis and treatment 
challenging. Many conditions share overlapping 
symptoms, and diagnostic work often relies 
on combining endoscopic findings, imaging, 
histopathology, and biochemical data. These 
processes can be fragmented across healthcare 
systems and time-consuming for physicians. In 
recent years, artificial intelligence has begun to 
address these inefficiencies. Among the emerging 
technologies, large language models such as 
ChatGPT have shown potential to reshape how 
clinicians and patients interact with medical 
information related to gastrointestinal health. 
Language models are designed to interpret 
and produce human-like text. When applied 
to healthcare, they can summarize medical 
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notes, assist in decision-making, and translate 
technical language into terms patients can 
understand. The digestive system’s disorders, 
which require ongoing communication between 
gastroenterologists, radiologists, nutritionists, 
and patients, present a fertile ground for such 
technology. ChatGPT, a product of OpenAI, has 
gained attention for its ability to process complex 
input and provide structured, readable output that 
supports education, documentation, and patient 
care. 

Understanding LLMs in the 
Context of Medicine 

Large language models are trained on immense 
datasets that include books, articles, and, 
increasingly, medical literature. Their architecture 
allows them to recognize subtle associations 
between concepts. When exposed to medical 
information, they can reproduce patterns of 
reasoning similar to expert analysis. In the field 
of gastroenterology, these systems can assist 
in integrating clinical data, laboratory findings, 
and imaging reports to generate summaries that 
are understandable and relevant to the user’s 
question. 
Unlike conventional data processing tools, 
which depend on strict coding and structured 
formats, LLMs excel at handling unstructured 
text. A single hospital encounter may generate 
several reports, including discharge summaries, 
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pathology interpretations, and patient messages. 
A language model can merge these sources into 
one coherent report, identifying the main findings 
and highlighting follow-up needs. This function 
reduces the time physicians spend sorting through 
records and allows them to focus on interpretation 
and patient counseling. 
ChatGPT’s conversational interface also provides 
a natural way to access information. When 
a clinician asks for a summary of the latest 
guidelines on Barrett’s esophagus or colon cancer 
screening, the model can produce a concise 
answer referencing up-to-date recommendations. 
This efficiency gives doctors more opportunities 
to focus on individualized decision-making rather 
than manual searches. 

Diagnostic Assistance and 
Decision Support 

The diagnostic process in gastroenterology often 
involves analyzing symptoms that can be vague or 
overlapping. A patient presenting with abdominal 
pain, bloating, or changes in bowel habits could 
have a range of possible conditions, from irritable 
bowel syndrome to celiac disease or colon cancer. 
LLMs can help narrow possibilities by aligning 
patient symptoms with established diagnostic 
criteria. For instance, they can compare reported 
features to the Rome IV criteria for functional 
bowel disorders and suggest appropriate next 
steps. 
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When paired with clinical databases, LLMs can 
assist in recognizing patterns that point to specific 
pathologies. For example, if a patient’s records 
show intermittent rectal bleeding, iron-deficiency 
anemia, and a history of polyps, the system 
could prompt the physician to consider colorectal 
malignancy and verify whether screening 
colonoscopy is due. This function acts as a 
supportive safety net, reducing the likelihood of 
missed diagnoses. 
In acute settings, where time is limited, 
LLMs can help by summarizing standard 
protocols. A physician managing a patient with 
gastrointestinal bleeding could request guidance 
on fluid resuscitation, transfusion thresholds, 
or medication adjustments. The system might 
produce a summary consistent with clinical 
guidelines, helping reinforce best practices. 
Although the physician must confirm every 
recommendation, such tools can reduce cognitive 
load and improve consistency in care delivery. 

Patient Communication 
and Education 

Gastrointestinal disorders often require detailed 
explanation and patient cooperation. Diet, 
lifestyle, and adherence to medication all affect 
outcomes. Yet many patients find the medical 
terminology confusing and feel anxious about 
their condition. ChatGPT can help by rephrasing 
complex medical language into accessible 
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explanations. 
A patient newly diagnosed with ulcerative colitis 
may ask, “What does this mean for me?” The 
model could generate a plain-language description 
of how inflammation affects the colon and what 
treatments aim to achieve. It might also list 
common triggers and provide general dietary 
guidance drawn from reliable sources. This 
interaction allows patients to learn at their own 
pace, reducing dependence on rushed clinical 
encounters. 
In chronic conditions like irritable bowel 
syndrome, ChatGPT could assist in ongoing self-
management. Patients could ask daily questions 
about meal choices or symptoms, receiving 
responses aligned with established medical 
advice. When integrated into healthcare systems, 
such AI assistants could remind patients 
to take medications, schedule follow-ups, or 
record symptoms. These functions strengthen 
engagement and continuity of care, two factors 
strongly associated with better outcomes in 
gastrointestinal health. 

Documentation and 
Administrative Support 

The administrative burden in gastroenterology 
can be substantial. Clinicians often spend more 
time documenting than speaking to patients. 
Endoscopy reports, discharge summaries, and 
multidisciplinary meeting notes all require 
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precision and detail. LLMs can automate parts 
of this process by generating drafts based on 
clinician input. 
During an endoscopic procedure, the physician 
might dictate findings while the system structures 
the report, adding relevant terminology and 
formatting it according to institutional standards. 
Afterward, the clinician only needs to verify and 
sign the document. This not only saves time but 
also improves consistency across reports. 
Similarly, for inpatient services, ChatGPT can 
assist in daily progress note preparation. It can 
review the previous day’s notes, highlight changes 
in lab results, and outline the plan of care based 
on updated findings. Automating these repetitive 
tasks allows healthcare providers to redirect 
energy toward direct patient care. 

Application in Research 
and Data Analysis 

Research in gastroenterology is expanding rapidly, 
with new findings published daily across subfields 
such as microbiome science, immunotherapy, 
and advanced imaging. Staying updated can be 
difficult, especially for clinicians juggling heavy 
workloads. LLMs can process extensive volumes 
of literature, identifying trends, summarizing 
studies, and extracting useful data. 
A researcher investigating nonalcoholic fatty liver 
disease could ask the model to summarize the 
most recent trials evaluating pharmacological 
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interventions. The model could generate an 
overview of study populations, outcomes, and 
limitations, providing a foundation for deeper 
analysis. This ability to synthesize information 
accelerates hypothesis generation and manuscript 
drafting. 
In multicenter clinical trials, LLMs can help 
harmonize data collection by interpreting varied 
report formats and extracting key metrics. Their 
natural language processing capacity makes them 
suitable for cleaning and categorizing data, an 
often overlooked but critical phase of research. 
By converting unstructured text into analyzable 
variables, they streamline collaboration across 
institutions. 

Endoscopy and Image-
Based Integration 

Although language models primarily process 
text, they can complement image-based 
systems. In gastroenterology, where endoscopy 
is central, integration between visual analysis 
and text generation is particularly valuable. A 
combined system could automatically describe 
visual findings during colonoscopy or upper 
GI endoscopy, reducing human error and 
standardizing terminology. 
For example, after detecting a lesion, a visual 
model could characterize its shape, size, and 
location, while the language model converts 
these observations into a structured report. This 
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type of synergy could enhance training for new 
endoscopists by offering consistent feedback on 
technique and documentation. 
In the future, multimodal versions of ChatGPT 
that process both text and images could assist 
in interpreting histopathology slides or radiologic 
images. By linking descriptive text to visual 
patterns, such systems would help identify 
correlations that may escape traditional review. 

Personalized Treatment and 
Predictive Modeling 

Gastrointestinal diseases often require 
personalized management. Patients with similar 
diagnoses can respond differently to the same 
therapy due to variations in genetics, microbiome 
composition, or lifestyle. LLMs can help identify 
patterns in how individual factors influence 
outcomes. By analyzing large datasets of patient 
histories and responses, models can suggest which 
treatment paths have yielded favorable results in 
comparable cases. 
For instance, in inflammatory bowel disease, 
where treatment ranges from aminosalicylates to 
biologics, ChatGPT could summarize comparative 
effectiveness data. It might help physicians 
explain benefits and risks in ways patients can 
understand, encouraging shared decision-making. 
Predictive modeling can also benefit from LLM 
involvement. When linked to structured data such 
as lab results or imaging metrics, the system 
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could estimate relapse risk or treatment response 
probability. While such predictions require 
rigorous validation, they point toward a future of 
proactive and personalized gastroenterology. 

Ethical and Practical Considerations 
AI tools in medicine bring ethical questions that 
must be addressed early. In gastroenterology, 
patient data includes sensitive information from 
biopsies, imaging, and personal habits. Protecting 
privacy is essential. Institutions using LLM-based 
systems should ensure that data is anonymized 
and processed under secure protocols. Patients 
should be informed when AI tools are involved in 
their care and have the right to consent or decline. 
Accuracy remains a concern. LLMs can generate 
text that appears plausible but may contain 
factual errors. In clinical settings, this could 
lead to inappropriate conclusions if unchecked. 
Every recommendation or summary generated 
by ChatGPT must be reviewed by trained 
professionals. Transparency about data sources 
and model limitations should be standard. 
Bias within training datasets is another issue. If 
the majority of training data represents certain 
populations more than others, recommendations 
may not generalize well. For gastrointestinal 
diseases, which vary across geographic and ethnic 
groups, equitable performance requires diverse 
and balanced datasets. 
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Education and Professional Training 
Medical education has traditionally relied on 
lectures, textbooks, and clinical experience. LLMs 
offer an interactive supplement. Students can 
ask ChatGPT to explain the physiology of bile 
secretion, summarize causes of peptic ulcers, or 
outline steps in colonoscopy preparation. The 
conversational nature of the tool encourages 
curiosity and immediate clarification of doubts. 
In training programs, ChatGPT can simulate 
patient scenarios, allowing residents to practice 
differential diagnosis and counseling. A trainee 
could be asked to explain gastroesophageal reflux 
disease to a virtual patient, receiving feedback on 
clarity and empathy. This style of practice builds 
communication skills that are essential for clinical 
success. 
Continuing education for practicing 
gastroenterologists also benefits from these 
models. ChatGPT can condense new research 
findings or generate summaries of updated 
clinical guidelines, reducing the time needed 
to stay informed. By acting as a digital 
assistant, it reinforces lifelong learning without 
overwhelming the clinician. 

Integration with Health Systems 
To move beyond theoretical promise, LLMs 
must integrate smoothly with hospital systems. 
This requires collaboration between medical and 
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technical teams. Integration allows automatic 
retrieval of relevant information from electronic 
health records, generating tailored insights 
without exposing private data externally. 
A hospital’s gastroenterology department might 
deploy a localized version of ChatGPT trained 
specifically on internal data. The model 
would recognize local practice patterns and 
documentation styles. For example, it could 
automatically extract details from colonoscopy 
reports to populate quality assurance dashboards. 
When connected to scheduling systems, the model 
could assist in managing clinic flow by prioritizing 
high-risk patients for earlier appointments. This 
reduces waiting times and aligns resources with 
clinical urgency. 

Role in Preventive Gastroenterology 
Prevention remains a cornerstone of digestive 
health. Many gastrointestinal diseases can 
be avoided or mitigated through lifestyle 
modification and early detection. LLMs can 
support prevention by spreading accessible 
information. 
For instance, ChatGPT could serve as a public 
health tool that answers common questions 
about colorectal cancer screening, dietary fiber, 
or hepatitis prevention. It can dispel myths and 
encourage adherence to screening programs. In 
community clinics, such AI systems could interact 
with patients in multiple languages, promoting 
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health equity. 
For clinicians, LLMs can identify patients 
who are overdue for screening by analyzing 
medical records. By generating reminders or 
summary reports, they assist healthcare providers 
in maintaining compliance with preventive 
guidelines. 

Limitations and Future 
Development 

While the potential is vast, current LLMs 
still face limitations. They lack true 
understanding of pathophysiology and depend on 
statistical relationships. When confronted with 
contradictory data, they may produce uncertain 
or inconsistent answers. Continued refinement 
of models through domain-specific training will 
improve their reliability in gastroenterology. 
Access to updated medical databases is 
another challenge. LLMs must be linked 
to verified sources to avoid outdated 
or inaccurate recommendations. Collaboration 
with professional societies could ensure that 
information remains aligned with clinical 
standards. 
Future versions of ChatGPT may incorporate 
multimodal analysis, combining text, lab values, 
and imaging data. This would bring it closer 
to comprehensive decision support. The key will 
be balancing automation with human oversight, 
maintaining trust between technology and 

AMIR TAHAVVORI

56

clinical practice. 

Global Health Perspectives 
Gastrointestinal diseases are not confined to 
high-resource settings. In low- and middle-
income countries, limited access to specialists 
and diagnostic equipment often delays care. 
LLMs could help bridge this gap by offering 
basic guidance in primary care environments. A 
general practitioner could consult the model to 
clarify treatment for dyspepsia or stool pattern 
abnormalities when referral options are limited. 
Language diversity also plays a role. Multilingual 
versions of ChatGPT can facilitate communication 
between patients and healthcare providers, 
ensuring that essential instructions reach those 
who might otherwise be excluded by language 
barriers. 
Non-governmental organizations working on 
gastrointestinal health could use LLMs to analyze 
reports from field clinics, track outbreaks, and 
summarize regional disease trends. These insights 
would improve planning and resource allocation 
for population-level interventions. 

Human-AI Collaboration 
The future of gastrointestinal medicine will 
likely depend on effective collaboration between 
humans and machines. LLMs provide efficiency 
and pattern recognition, while clinicians 
bring intuition, empathy, and contextual 
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understanding. When used together, these 
strengths can create a more responsive and 
accurate healthcare environment. 
A gastroenterologist consulting ChatGPT before 
explaining a complex diagnosis to a patient might 
use it to refine their explanation, ensuring clarity 
and compassion. In research, scientists can use 
AI to draft early manuscripts and then refine 
arguments based on human expertise. These 
combined efforts produce both speed and depth. 

Conclusion 
Large language models and ChatGPT represent 
a new dimension in the management of 
gastrointestinal diseases. Their capacity to process 
unstructured data, generate clear explanations, 
and support clinical reasoning makes them 
powerful allies in both patient care and 
research. They can enhance diagnosis, streamline 
documentation, improve communication, and 
expand education. 
Yet, the technology must be used responsibly. 
Safeguards for privacy, transparency, and accuracy 
are essential. Clinicians must remain central to 
decision-making, guiding AI tools rather than 
deferring to them. Continued dialogue between 
technologists and medical professionals will 
shape these systems into safe and practical 
instruments. 
If refined and ethically integrated, LLMs could 
transform gastroenterology into a field that not 
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only treats disease more efficiently but also 
communicates with patients in ways that are 
more humane, informed, and accessible. Through 
this balanced collaboration, artificial intelligence 
may help reimagine digestive health for a more 
connected and patient-centered future.
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4. LARGE LANGUAGE MODELS AND 
CHATGPT FOR THE MANAGEMENT 

OF CARDIAC DISEASES 

Background
Artificial Intelligence (AI) refers to computer 
systems capable of performing tasks that 
require human cognitive abilities, such as 
visual perception, decision-making, and language 
processing. This transformative technology, often 
using deep neural networks, is revolutionizing 
medical practice by facilitating machine learning, 
speech recognition, and data-driven decision-
making. As a widely applicable technology, AI’s 
integration into healthcare is poised to enhance 
diagnostic accuracy and improve therapeutic 
outcomes. ChatGPT comprises computer systems 
that use machine learning to analyze 
complex cardiovascular data. The integration 
of AI, including chatbots, is transforming 
cardiovascular care by enhancing diagnostic 
and therapeutic precision. However, ethical 
challenges, such as data privacy, informed 
consent, and algorithmic fairness, require careful 
consideration to maximize AI’s potential.

ChatGPT involves language models designed to 
understand and synthesize the complexity of 
human language. This technology streamlines 
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cardiovascular medicine by supporting clinical 
decision-making, formulating personalized 
therapies, and enhancing patient–clinician 
communication. However, ethical challenges, 
including data privacy and algorithmic fairness, 
require rigorous scrutiny to realize AI’s potential. 
Computational systems, such as ChatGPT, are 
designed to synthesize medical knowledge and 
patient-specific insights. Integrating ChatGPT into 
cardiac surgery improves outcome prediction 
and risk assessment by incorporating patient-
specific factors, including mental health and 
social support. Nevertheless, cognitive biases, 
information constraints, and systemic barriers, 
such as technical infrastructure and policy 
frameworks, demand careful evaluation to realize 
its benefits.

The rapid evolution of machine learning 
(ML) technologies has profoundly transformed 
medical research and clinical practice. Large 
language models (LLMs) excel in drug target 
discovery, accelerating the identification of 
novel therapeutic pathways. These models 
show strong performance in complex clinical 
scenarios, passing USMLE-level examinations 
and offering insightful explanations. ML 
approaches consistently outperform traditional 
risk stratification models, improving predictive 
accuracy for cardiovascular outcomes, renal 
insufficiency, and other chronic conditions. 
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They generate rapid, reliable responses based 
on guidelines, such as for cardiopulmonary 
resuscitation (CPR). However, their use in complex 
clinical scenarios requiring advanced expertise 
remains underexplored. By adapting protocols to 
include open-ended assessments, ML tools can 
enhance diagnostic and prognostic capabilities, 
potentially improve patient outcomes, and reduce 
healthcare costs.

Cardiovascular diseases, particularly multivessel 
coronary artery disease (CAD) and severe aortic 
stenosis, present complex clinical challenges 
due to their intricate interplay of anatomical, 
procedural, and clinical factors. Few studies 
have explored the potential of LLM methods to 
deliver rapid, evidence-based recommendations in 
these intricate scenarios. Previous research has 
demonstrated promising concordance between 
LLM-derived insights and heart team (HT) 
decisions, especially in managing valvular heart 
diseases. However, applying these models to 
multivessel CAD, with its distinct complexities, 
remains underexamined. As cardiovascular 
technology advances, it generates vast datasets, 
significantly increasing the workload of medical 
professionals. This surge in data renders accurate 
and timely detection of cardiovascular disease 
increasingly demanding. LLM, a subfield dedicated 
to enabling computer programs to learn and 
interpret data features, has emerged as a 
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valuable tool for assisting in the diagnosis, 
prediction, and classification of cardiovascular 
diseases. Nevertheless, LLM approaches rely on 
manual feature engineering, including extraction, 
selection, and reduction, which often struggle to 
identify the most relevant features from patient 
data.

In cardiology, LLMs and ChatGPT 
demonstrate wide-ranging potential across 
education, diagnostics, and research. They 
can provide patients with informative 
material on cardiovascular pathology, behavioral 
modifications, and emergency response steps, 
helping them better understand their health 
conditions. Studies indicate that these systems 
generally produce accurate, detailed, and 
safe responses to typical questions regarding 
risks and prevention strategies. For clinicians, 
LLMs can propose differential diagnoses, 
suggest diagnostic tests, and recommend 
treatment pathways consistent with established 
guidelines. In managing heart failure, potential 
applications include risk assessment, symptom 
interpretation, and the generation of personalized 
medication recommendations, which may reduce 
readmission rates by improving self-care support. 
These tools also enhance operational efficiency 
by managing records, generating summaries, and 
assisting in identifying appropriate candidates for 
clinical research.
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Their strengths are most evident in controlled 
settings, where evaluations have shown strong 
agreement with expert opinions in developing 
care strategies for complex clinical scenarios, 
maintaining stable performance across varying 
levels of difficulty. These models have successfully 
completed portions of professional examinations, 
demonstrating proficiency in analyzing guidelines 
and explaining concepts with clarity. Integrating 
LLMs with diverse inputs, such as health records 
and sensor data, allows for more accurate 
forecasting of complications and identification of 
at-risk populations for timely intervention. In 
academic research, they support the compilation 
of literature reviews, hypothesis generation, and 
manuscript preparation, thereby accelerating the 
dissemination of scientific knowledge.

However, several obstacles limit their complete 
integration into cardiac care. A primary concern is 
their tendency to produce inaccurate information 
or fabricate references, which can mislead users 
and pose safety risks. Biases within training data 
may exacerbate existing healthcare inequalities, 
while ethical concerns persist regarding data 
privacy, informed consent, and accountability for 
AI-generated recommendations. Current versions 
also face difficulties in visual interpretation, 
limiting their usefulness in analyzing 
electrocardiograms or ultrasound images, both of 
which are critical for cardiovascular assessment. 
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Foundations of LLMs in 
Cardiovascular Medicine 

LLMs are built upon deep learning architectures 
that predict word sequences based on context. 
They rely on layers of interconnected nodes, each 
refining patterns and relationships between words 
and ideas. ChatGPT, one of the most advanced 
LLMs, is based on a transformer architecture 

Furthermore, gaps in contextual understanding 
and expert-level reasoning can result in errors 
during high-stakes decision-making situations 
that demand nuanced evaluation. Financial 
barriers, such as high implementation costs, along 
with the potential reduction of human interaction 
in patient care, also warrant careful consideration.

Addressing these challenges requires 
comprehensive validation, regulatory oversight, 
and the integration of human expertise with 
computational systems. Future improvements 
may include advanced versions equipped with 
image analysis capabilities and real-time data 
integration to broaden their scope of application. 
This section examines the foundational principles 
of LLMs and ChatGPT, evaluates their specific 
roles in managing cardiovascular conditions, and 
discusses the challenges associated with their 
adoption, aiming to guide both researchers 
and clinicians in their responsible and effective 
implementation.
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that enables it to process large amounts of 
data efficiently. By training on medical literature 
and clinical data, such models can interpret 
terminology and apply reasoning to real-world 
situations. 
Cardiology produces enormous amounts of text 
and numerical information, from imaging reports 
to electrocardiograms, lab results, and discharge 
summaries. LLMs can process these diverse data 
types by focusing on the text-based components 
and summarizing them into clinically meaningful 
narratives. For instance, they can synthesize the 
history of a patient with coronary artery disease, 
noting when angina symptoms first appeared, 
how medications have changed, and how recent 
test results align with previous patterns. This 
level of summarization allows healthcare teams 
to work more efficiently, with less time spent 
searching for key facts across multiple reports. 
LLMs also provide the foundation for predictive 
and supportive functions when paired with other 
data models. They can be linked with electronic 
health record systems to help interpret evolving 
patient data and alert clinicians to potential issues 
such as drug interactions or deteriorating cardiac 
function. Although the final judgment must 
always rest with the physician, these tools can 
help identify early signs of risk before symptoms 
become severe. 

Diagnostic Assistance and 
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Decision Support 
Diagnosing cardiac conditions often requires 
synthesizing information from multiple sources. 
Patients may present with chest pain, shortness of 
breath, or fatigue—symptoms that could signify 
anything from benign anxiety to acute myocardial 
infarction. LLMs can assist in these complex 
evaluations by providing structured overviews 
of likely causes based on symptom descriptions, 
medical history, and known risk factors. 
When paired with electronic records, ChatGPT 
can highlight patterns that suggest disease 
progression. For example, if a patient’s records 
show increasing shortness of breath, declining 
ejection fraction, and elevated BNP levels, the 
model could flag possible worsening heart failure. 
It could also remind clinicians of recommended 
next steps according to established guidelines. 
Such applications do not replace human expertise 
but function as intelligent assistants, offering 
prompts that ensure thorough consideration of 
relevant data. 
In emergency departments, where time is 
critical, ChatGPT could support physicians by 
summarizing key elements from a patient’s file, 
including prior cardiac interventions, medication 
lists, and known allergies. This rapid review 
reduces time spent navigating digital systems 
during life-threatening situations. The model 
could also generate concise discharge summaries 
or patient instructions after stabilization, 
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improving clarity and communication between 
healthcare teams. 
For diagnostic imaging, while LLMs cannot 
interpret raw echocardiograms or angiograms 
on their own, they can provide structured 
descriptions when paired with visual AI systems. 
The combination of text and image analysis 
can help radiologists and cardiologists produce 
consistent, accurate reports and reduce variability 
between readers. 

Patient Education and 
Self-Management 

Heart disease management extends far beyond 
the clinic. Patients must understand their 
condition, adhere to medication schedules, and 
make significant lifestyle changes. However, 
many struggle to interpret medical language or 
remember complex instructions. ChatGPT and 
other language models can help bridge this 
communication gap. 
A patient recently diagnosed with hypertension, 
for instance, could use ChatGPT to understand 
how blood pressure affects the heart and why 
adherence to medication is crucial. The model 
could explain the difference between systolic and 
diastolic values or describe how sodium intake 
influences vascular resistance. Such conversations 
make medical advice more approachable, 
encouraging long-term compliance. 
For those living with chronic conditions like 
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heart failure, ChatGPT can serve as a daily 
support tool. Patients could ask questions about 
diet restrictions, physical activity, or symptom 
monitoring. With proper safeguards and accurate 
training data, the model could provide 
consistent guidance, reminding patients to weigh 
themselves, report swelling, or avoid certain 
foods. 
Language models can also assist caregivers, 
offering clear explanations about medication 
regimens or early signs of deterioration. In low-
resource settings, where access to cardiologists 
is limited, these systems could deliver crucial 
information that helps patients seek timely 
medical attention. 

Role in Rehabilitation and 
Lifestyle Modification 

Cardiac rehabilitation is an essential part 
of recovery after myocardial infarction or 
heart surgery. Unfortunately, adherence to 
rehabilitation programs remains low due to 
logistical barriers and limited understanding 
of their importance. LLMs can help patients 
stay engaged by providing ongoing motivation, 
reminders, and education. 
ChatGPT could help design personalized plans 
that include diet, exercise, and stress reduction 
techniques tailored to individual needs. When 
linked with wearable devices, the model 
could summarize daily activity and provide 
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encouragement or feedback. For example, it 
might say, “You walked 5,000 steps today, which 
is an improvement from yesterday. Maintaining 
this pace can help strengthen your heart.” Such 
reinforcement, while simple, can improve patient 
morale and commitment to rehabilitation. 
In addition to supporting individuals, language 
models can aid rehabilitation teams by 
summarizing patient progress and identifying 
those at risk of dropping out. This combination 
of automation and human oversight enhances 
efficiency and personalizes the rehabilitation 
experience. 

Clinical Documentation and 
Workflow Support 

Documentation is one of the most time-
consuming aspects of cardiology practice. From 
progress notes to procedural reports, clinicians 
must record details that are accurate and 
comprehensive. LLMs can help reduce this burden 
by generating drafts or structured summaries. 
During consultations, physicians can dictate 
findings, and ChatGPT could transcribe and 
organize the information, ensuring all necessary 
details are included. The model could format 
the report to align with institutional standards, 
leaving the physician to review and confirm its 
accuracy. 
In complex cardiac procedures, such as 
catheterization or bypass surgery, ChatGPT could 
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help prepare operative reports by summarizing 
preoperative evaluations, procedural steps, and 
postoperative recommendations. The result is a 
standardized and clear document that facilitates 
communication among multidisciplinary teams. 
When applied to inpatient care, LLMs can track 
daily changes in lab results, medications, and 
vital signs. They can automatically highlight 
significant variations, such as rising creatinine 
levels in patients receiving diuretics, helping 
physicians identify complications early. 

Research and Knowledge Synthesis 
Cardiovascular research generates a continuous 
flow of publications, spanning basic science, 
clinical trials, and epidemiology. LLMs can 
analyze and summarize this expanding body 
of knowledge. A researcher might request 
summaries of recent trials on antiplatelet therapy 
or outcomes of new heart failure drugs, and the 
model could provide concise overviews including 
sample sizes, endpoints, and conclusions. 
By processing vast amounts of literature, ChatGPT 
can identify emerging trends and help researchers 
design new studies. For instance, it might 
detect that most recent investigations on atrial 
fibrillation focus on non-vitamin K anticoagulants 
and suggest underexplored areas like patient 
adherence or device-based prevention. 
In clinical practice, LLMs can serve as 
quick references for evidence-based decisions. A 
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physician uncertain about the appropriate dosing 
of a novel medication can consult the model 
for guideline-aligned information, reducing 
dependence on time-consuming manual searches. 
LLMs can also help draft academic manuscripts, 
abstracts, or grant proposals. They can outline 
arguments, ensure clarity, and summarize results, 
allowing researchers to focus on interpretation 
rather than formatting. While human oversight 
remains essential, this assistance accelerates 
scientific communication. 

Predictive and Preventive 
Applications 

Prevention is the cornerstone of cardiology. 
Identifying risk factors early can save lives. LLMs 
can contribute to prevention by analyzing health 
records and identifying patients at high risk for 
developing cardiovascular disease. 
For instance, ChatGPT could be trained to 
recognize combinations of factors—such as 
hypertension, diabetes, obesity, and smoking—
that suggest elevated risk for coronary artery 
disease. It could then prompt physicians to initiate 
preventive interventions, such as statin therapy or 
lifestyle counseling. 
When linked to wearable devices or mobile 
health applications, language models can provide 
personalized feedback on activity levels, sleep 
quality, and heart rate trends. A patient’s 
smartwatch might send data that ChatGPT 
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translates into a message like, “Your resting heart 
rate has been increasing this week; it might be 
useful to review your stress and caffeine intake.” 
While such feedback requires validation, it offers a 
glimpse into how AI could make prevention more 
interactive. 
In hospital settings, predictive systems can use 
LLMs to monitor for signs of impending cardiac 
arrest or acute decompensation. By analyzing 
nursing notes, lab data, and vital signs, the 
model could alert staff to subtle deteriorations, 
supporting rapid response teams. 

Cardiac Imaging and Data 
Interpretation 

Imaging plays a central role in cardiology. 
Echocardiograms, CT scans, and MRIs produce 
enormous amounts of data that require 
interpretation. While LLMs do not analyze 
images directly, they can support radiologists and 
cardiologists by generating or refining textual 
reports. 
A system combining visual AI with ChatGPT could 
automatically describe findings in structured 
language. After detecting reduced wall motion 
on echocardiography, the model could generate 
a draft report stating, “Left ventricular ejection 
fraction is moderately reduced, with regional 
hypokinesis of the anterior wall.” The clinician 
would then verify the findings before finalizing 
the report. 
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This integration reduces errors in documentation 
and ensures uniformity in terminology. It can 
also assist in training by providing consistent 
examples for junior doctors learning to interpret 
imaging results. 

Ethical and Legal Considerations 
The introduction of LLMs into cardiac care raises 
ethical and legal concerns. Medical information is 
sensitive, and any system handling patient data 
must adhere to privacy regulations. Institutions 
must ensure that AI systems operate within secure 
frameworks that protect personal identifiers. 
Transparency is another priority. Clinicians and 
patients should understand how AI-generated 
recommendations are derived and be aware of 
their limitations. When ChatGPT produces text 
based on its training data, it cannot always provide 
exact sources or explain reasoning. This opacity 
can create challenges in clinical accountability. 
Regulatory bodies will need to define standards 
for AI-assisted decision-making. Determining 
responsibility when errors occur is complex. 
A balance must be found between harnessing 
innovation and safeguarding ethical integrity. 
Bias is also a significant issue. If the 
model’s training data underrepresents certain 
populations, its outputs may be less accurate for 
those groups. This could perpetuate disparities 
in cardiac care, particularly in underserved 
communities. Continuous auditing of model 
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performance across diverse populations is 
necessary to minimize harm. 

Education and Professional 
Development 

LLMs can also serve as educational partners for 
medical students and clinicians. ChatGPT can 
simulate patient cases, quiz learners on diagnostic 
criteria, or explain pharmacological mechanisms 
in simple terms. A student studying arrhythmias 
could ask the model to describe the difference 
between atrial flutter and fibrillation, or to 
list common antiarrhythmic drugs and their 
mechanisms. 
For continuing education, clinicians can use 
ChatGPT to review updates to guidelines, such 
as new recommendations for lipid management 
or anticoagulation. The model can summarize 
lengthy publications into digestible points, 
allowing professionals to stay informed without 
dedicating excessive time to literature review. 
In multidisciplinary teams, AI systems 
can facilitate communication by producing 
summaries that bridge specialties. For instance, a 
cardiologist, surgeon, and anesthesiologist can all 
access a unified report generated from the same 
data, reducing misunderstandings. 

Integration into Health Systems 
Integrating LLMs into cardiac care requires 
coordination between clinicians, engineers, and 
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administrators. Hospitals can deploy locally 
trained models that align with their workflow 
and terminology. These systems could interact 
with existing electronic health record platforms to 
deliver real-time assistance. 
For example, during ward rounds, a physician 
could query the model to summarize trends in 
troponin levels or compare current medication 
doses to prior ones. The model could generate 
a concise summary that fits into the clinical 
discussion. 
In outpatient settings, integration with 
scheduling and messaging systems can enhance 
efficiency. ChatGPT could send reminders for 
follow-up appointments or lab tests, improving 
continuity of care and reducing missed visits. 

Limitations and Future Prospects 
Despite their promise, LLMs face several 
limitations. They cannot replace human intuition 
or clinical experience. Their understanding of 
medicine is based on statistical associations rather 
than reasoning grounded in biology. They may 
produce errors that sound convincing, and such 
inaccuracies can be dangerous in clinical contexts. 
Access to current, verified data is another 
limitation. Without continuous updates from 
reliable medical databases, an LLM’s information 
can become outdated. Collaboration between 
medical societies and AI developers could help 
ensure accuracy and relevance. 
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The future likely lies in hybrid models that 
combine LLMs with structured medical data 
and imaging analysis. These multimodal systems 
could offer deeper insights, integrating text, 
numbers, and visuals into unified clinical tools. 
As transparency improves and ethical frameworks 
mature, AI will likely become a standard 
complement to cardiovascular medicine rather 
than a replacement for human expertise. 

Conclusion 
Large language models and ChatGPT hold 
significant potential for the management 
of cardiac diseases. They can assist in 
diagnosis, documentation, education, and patient 
engagement while supporting research and 
preventive care. When integrated responsibly, 
they can help clinicians navigate the increasing 
complexity of cardiovascular medicine with 
greater clarity and efficiency. 
These tools must be implemented thoughtfully, 
respecting privacy, accuracy, and equity. The 
relationship between physicians and technology 
should remain collaborative, where machines 
augment rather than substitute clinical judgment. 
With careful oversight, large language models 
could help transform cardiac care into a more 
precise, informed, and patient-centered practice 
that combines human compassion with the 
analytical power of artificial intelligence.
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5. LARGE LANGUAGE MODELS AND 
CHATGPT FOR THE MANAGEMENT 
OF DERMATOLOGICAL DISEASES 

Background 
Skin diseases are among the most visible 
and psychologically burdensome conditions in 
medicine. They affect people across every age 
and population, shaping quality of life and self-
image. The skin serves as a reflection of both 
internal health and environmental exposure, 
and its disorders range from mild rashes 
to severe autoimmune and malignant diseases. 
Dermatology, while deeply visual, also depends 
on complex clinical reasoning, patient history, 
and communication. The field generates vast 
amounts of textual and image-based information, 
including clinical notes, biopsy reports, and 
patient inquiries. In recent years, artificial 
intelligence has entered this space, offering new 
ways to manage dermatological disorders through 
data integration, diagnostic support, and patient 
education. Among these tools, large language 
models such as ChatGPT stand out for their ability 
to handle unstructured text, interpret natural 
language, and facilitate understanding between 
patients and professionals. 
Large language models, often abbreviated as LLMs, 
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are advanced computational systems trained on 
enormous volumes of written data. They learn 
patterns in how language is used and can 
generate coherent, context-aware text in response 
to queries. ChatGPT, developed by OpenAI, is one 
of the most well-known examples. It interacts 
conversationally, answering questions, drafting 
documents, and summarizing information. In 
the context of dermatology, where clear 
communication and quick access to knowledge 
are essential, these capabilities present practical 
opportunities. They can enhance the efficiency 
of clinical workflows, help patients understand 
complex diagnoses, and support researchers in 
managing expanding scientific literature. 

Foundations of LLM Use 
in Dermatology 

The practice of dermatology blends visual 
recognition with narrative reasoning. Clinicians 
rely on both image interpretation and patient 
history to arrive at accurate diagnoses. LLMs, 
though not designed to interpret images directly, 
can complement visual AI systems by processing 
the textual aspects of dermatologic care. They 
can summarize descriptions of lesions, extract key 
findings from reports, and integrate diagnostic 
impressions with patient histories. 
A dermatologist managing multiple cases each day 
must often review a series of notes that describe 
similar symptoms. ChatGPT could generate 
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concise summaries, highlighting differences in 
duration, distribution, and associated symptoms. 
By organizing this information, the model 
supports quicker, more informed decision-
making. When combined with image recognition 
tools that classify skin lesions, it can act as an 
interpretive bridge, translating machine outputs 
into readable, clinically relevant summaries. 
In medical documentation, where details matter, 
LLMs can assist in maintaining consistency. 
Describing rashes, ulcers, or nevi requires 
standardized terminology for color, texture, and 
pattern. ChatGPT can help ensure these details 
are recorded accurately and uniformly, improving 
data quality for research and clinical audits.

Diagnostic Assistance and 
Clinical Decision Support 

Diagnosis in dermatology often depends on 
subtle distinctions. Two rashes might appear 
nearly identical but represent entirely different 
diseases. LLMs can provide structured reasoning 
that helps clinicians consider possible causes and 
differentials. When a patient presents with itchy 
papules and erythematous plaques, the model 
might generate a list of potential diagnoses 
such as eczema, psoriasis, or contact dermatitis, 
along with key features that distinguish them. 
The clinician remains responsible for final 
interpretation but gains a prompt for deeper 
consideration. 
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In cases where comorbidities complicate 
presentation, LLMs can assist by integrating 
systemic data. For example, if a patient with 
lupus develops new skin lesions, ChatGPT 
could summarize whether they align with 
cutaneous lupus or represent a drug reaction. 
It could also retrieve relevant guideline excerpts 
about management, ensuring that evidence-based 
recommendations are accessible during clinical 
reasoning. 
Emergency dermatology, though less common, 
benefits from quick information retrieval. 
For acute conditions such as toxic 
epidermal necrolysis or severe urticaria, 
immediate recognition and management 
determine outcomes. LLMs can provide rapid 
reminders about stabilization protocols, drug 
discontinuation, and referral criteria. This type of 
support reduces delays and ensures critical steps 
are not overlooked during stressful situations. 

Patient Education and 
Empowerment 

Many dermatological conditions persist for years, 
requiring consistent patient participation in care. 
Chronic eczema, psoriasis, and acne demand 
understanding and adherence. Patients often 
turn to online sources for explanations, where 
they encounter confusing or unreliable content. 
ChatGPT offers an alternative by providing clear, 
tailored information that reflects established 
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medical knowledge. 
A patient recently diagnosed with psoriasis might 
ask the model to explain the condition. ChatGPT 
can describe the role of the immune system, 
typical triggers, and treatment goals in simple 
terms. It could clarify differences between topical 
and systemic therapies, explain why consistent 
application of medication matters, and suggest 
questions to ask during follow-up appointments. 
This empowers patients to participate actively in 
their care. 
In settings where dermatologists have limited 
time, ChatGPT could handle routine educational 
tasks. It might generate after-visit summaries, 
explain side effects of prescribed creams, or 
remind patients about sun protection. Such 
communication helps maintain engagement 
between visits, reducing non-adherence and 
anxiety. 
Language models can also support public health 
campaigns about skin cancer awareness or 
hygiene-related diseases. They can adapt content 
for different literacy levels, ensuring accessibility 
to diverse populations. 

Documentation and 
Workflow Optimization 

Administrative work consumes a large portion 
of a dermatologist’s day. Each case requires 
careful documentation, from lesion descriptions 
to procedure notes and insurance coding. LLMs 
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can ease this workload by producing draft reports 
and ensuring compliance with clinical standards. 
During consultations, physicians can dictate 
findings, and ChatGPT can convert speech to 
structured text, organizing it into relevant 
sections like history, examination, and plan. The 
clinician then reviews and edits before final 
submission. This approach preserves accuracy 
while reducing repetitive writing. 
For procedural work such as biopsies or laser 
therapy, ChatGPT can generate templated yet 
individualized notes, capturing key variables like 
lesion size, anatomical site, and histopathological 
impressions. These notes ensure completeness 
and consistency, supporting quality control in 
large practices. 
In academic dermatology, where patient images 
and case reports are often used for teaching, LLMs 
can assist in anonymizing text and formatting 
educational materials. They can summarize case 
histories for presentations or produce outlines 
for teaching modules, helping educators focus on 
conceptual rather than clerical tasks. 

Research and Literature 
Management 

Dermatology research covers a vast array 
of subjects, from molecular mechanisms of 
inflammation to cosmetic science. The rapid 
growth of publications makes it difficult for 
clinicians to keep up. LLMs can process large 
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volumes of literature and produce summaries 
highlighting major findings and gaps. 
A researcher investigating atopic dermatitis might 
request a synthesis of recent studies on biologic 
therapies. ChatGPT could summarize outcomes, 
side effects, and long-term efficacy trends, offering 
a foundation for more detailed review. This helps 
researchers quickly orient themselves within a 
topic before diving into primary data. 
When writing scientific manuscripts, ChatGPT 
can assist with structure and clarity. It can 
generate outlines, paraphrase complex sections, or 
ensure consistent terminology across a document. 
While authors must maintain responsibility for 
accuracy and originality, this support reduces 
time spent on linguistic refinement. 
In multicenter dermatological studies, data 
collection often varies by site. LLMs 
can help standardize terminology, making 
combined datasets easier to analyze. They 
can identify inconsistencies in reporting and 
prompt corrections before statistical processing, 
improving overall data reliability. 

Image Interpretation Partnerships 
While LLMs primarily handle language, they 
can complement image-based algorithms that 
classify skin lesions. Visual diagnostic systems 
excel at identifying melanoma, acne severity, 
or pigmentary disorders. However, they often 
struggle to communicate findings in natural 
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language. Pairing them with ChatGPT allows for 
automated report generation that clinicians can 
easily interpret. 
For example, after analyzing a dermoscopic image, 
a visual model might output structured data 
about lesion color and borders. ChatGPT could 
convert this into a readable sentence: “The lesion 
shows irregular pigmentation and asymmetric 
edges, features suggestive of melanoma. Further 
evaluation through biopsy is recommended.” This 
blend of precision and readability supports clinical 
communication. 
In teledermatology, where images are shared 
remotely, LLMs can summarize findings for 
primary care physicians. They can describe 
visible changes, suggest possible diagnoses, 
and recommend whether specialist referral is 
necessary. Such assistance broadens access to 
dermatologic expertise, especially in underserved 
regions. 

Integration with Electronic 
Health Records 

Electronic health record systems store massive 
quantities of dermatologic data, including text 
and images. Extracting useful insights from 
this information remains challenging. LLMs can 
transform raw text into structured summaries, 
highlight missing documentation, or flag 
potential follow-up needs. 
A dermatologist reviewing a patient’s chart 
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could ask ChatGPT to summarize all previous 
treatments for acne and list their outcomes. The 
model could extract this information from past 
notes, saving time during busy clinics. It could also 
alert the physician if recent laboratory monitoring 
for isotretinoin therapy is overdue. 
Integration with EHRs also enables 
pattern recognition across patient populations. 
Aggregated summaries could help identify 
common side effects of new drugs or shifts 
in disease incidence, contributing to quality 
improvement projects. 

Ethical and Legal Considerations 
Using LLMs in dermatology requires attention 
to ethical principles. Skin diseases often 
involve sensitive personal information, including 
photographs that can reveal identity. Protecting 
data privacy is critical. Systems using ChatGPT 
must operate within secure frameworks that 
prevent unauthorized access or sharing of 
identifiable information. 
Accuracy remains a key concern. While LLMs 
can generate convincing text, they may produce 
factual errors or omit nuances. In medicine, such 
mistakes could lead to incorrect assumptions. 
Every AI-generated output must be reviewed by a 
qualified professional before being used in patient 
care. 
Bias within training data poses another risk. 
If models are trained predominantly on images 
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or descriptions from certain ethnic groups, 
their recommendations may not generalize. 
Dermatology, in particular, has a history of 
underrepresentation of darker skin tones in 
medical literature. Developers must prioritize 
diverse datasets to ensure equitable performance. 
Legal frameworks surrounding AI-generated 
clinical content are still evolving. Determining 
accountability when errors occur will require 
clear institutional policies. Dermatologists must 
remain aware of these limitations while adopting 
AI-assisted tools. 

Education and Training 
LLMs can contribute significantly to 
dermatological education. Medical students and 
residents can use ChatGPT as a study companion, 
asking questions about skin physiology, 
treatment algorithms, or disease differentials. 
The model’s conversational nature allows learners 
to explore concepts iteratively, building deeper 
understanding. 
In simulation-based training, ChatGPT can role-
play patients presenting with different skin 
conditions. Learners can practice history-
taking, counseling, and diagnostic reasoning. 
Afterward, the model can provide feedback on 
communication or suggest areas for further study. 
For continuing professional development, LLMs 
can summarize updates in clinical guidelines 
or condense findings from recent conferences. 
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Dermatologists often struggle to balance patient 
care with staying informed; concise AI-generated 
summaries can help bridge that gap. 
Educators can also use these tools to prepare 
teaching materials, generate quiz questions, or 
compile annotated bibliographies. The efficiency 
gained from automation can redirect human effort 
toward mentorship and clinical skill refinement. 

Global and Public Health 
Applications 

Skin diseases account for a large portion of global 
disease burden, especially in low- and middle-
income countries where access to dermatologists 
is limited. LLMs and ChatGPT can support 
frontline workers by offering guidance on basic 
skin care, recognition of infectious diseases, and 
referral thresholds. 
Community health workers could describe lesions 
to the model, which might respond with possible 
diagnoses such as fungal infection, scabies, or 
eczema, along with simple management steps. 
While not a substitute for professional evaluation, 
this early triage could prevent complications and 
reduce unnecessary travel for patients in remote 
areas. 
Public education campaigns on topics like 
leprosy prevention, hygiene, or safe sun exposure 
could also use AI-generated content tailored 
to local languages and cultural contexts. The 
adaptability of LLMs makes them suitable for 
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multilingual communication, increasing reach 
and understanding. 

Psychological and Social 
Dimensions 

Dermatological conditions often carry emotional 
consequences that extend beyond physical 
symptoms. Patients with acne, vitiligo, or alopecia 
may experience social anxiety and reduced 
self-esteem. ChatGPT can provide empathetic 
communication and support, helping individuals 
process their concerns and find resources for 
coping. 
AI cannot replace mental health professionals, 
but it can offer initial reassurance or direct users 
to counseling services. For instance, a patient 
anxious about scarring could ask the model 
about treatment options and receive balanced 
explanations about realistic outcomes. Such 
accessible information may reduce unnecessary 
fear and stigma. 
Support groups could also use LLMs to moderate 
discussions, summarize key points, or provide 
educational materials that dispel myths about 
skin conditions. 

Limitations and Technical 
Challenges 

Despite their versatility, LLMs have limitations 
that must be acknowledged. They lack true 
understanding and cannot assess visual cues 
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without external input. Their responses are based 
on probabilities derived from training data rather 
than reasoning grounded in biology. As a result, 
they may oversimplify or misinterpret complex 
dermatological scenarios. 
Context management poses another challenge. 
In lengthy medical conversations, maintaining 
consistent details about lesion characteristics or 
treatment history can be difficult for the model. 
Improving this capacity will require better fine-
tuning on structured medical data. 
Computational demands and data security also 
remain practical concerns. Running large models 
locally within healthcare institutions may require 
significant infrastructure. Cloud-based systems 
introduce potential privacy risks unless robust 
encryption and consent protocols are enforced. 

Future Directions 
The next stage of AI in dermatology will likely 
involve multimodal systems combining language 
and vision. Future models may analyze both 
clinical photographs and text simultaneously, 
producing integrated assessments. They could 
correlate image findings with patient history 
and recommend diagnostic pathways, forming 
comprehensive decision-support systems. 
Personalization will also play a key role. LLMs 
could be trained on institution-specific data, 
aligning their outputs with local practices and 
formularies. Such tailored systems would provide 
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more contextually relevant assistance while 
maintaining data governance. 
Interdisciplinary collaboration between 
dermatologists, data scientists, and ethicists will 
determine how effectively these technologies 
evolve. Building transparent models that can 
explain their reasoning will enhance trust and 
facilitate safe adoption. 

Conclusion 
Large language models and ChatGPT offer 
promising tools for managing dermatological 
diseases. They assist in diagnosis, documentation, 
education, and research, providing value both to 
clinicians and patients. Their capacity to generate 
natural, comprehensible language makes them 
ideal for bridging the communication gap that 
often exists in dermatology, where visual findings 
and patient perceptions must align for effective 
treatment. 
Challenges remain regarding accuracy, equity, 
and privacy, yet thoughtful implementation can 
minimize these risks. As technology advances, 
LLMs will likely become embedded in clinical 
workflows, serving as collaborators that expand 
access, improve understanding, and enhance the 
overall quality of dermatologic care.
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6. LARGE LANGUAGE MODELS AND 
CHATGPT FOR THE MANAGEMENT 
OF ONCOLOGICAL CONDITIONS 

Background
Cancer remains one of the major global 
health challenges, causing approximately 10 
million deaths each year. Managing oncological 
diseases requires an integrated approach that 
involves timely detection, accurate assessment, 
personalized treatments, and continuous patient 
care. Conventional oncology practices depend 
heavily on professional expertise; however, 
they face challenges such as limited time, 
overwhelming data from rapidly expanding 
research, and the difficulty of integrating diverse 
types of information, including genetic profiles, 
imaging results, and patient records. In this 
context, advancements in artificial intelligence, 
particularly large language models (LLMs) and 
tools such as ChatGPT, provide new opportunities 
to enhance medical workflows and improve 
clinical decision-making.

The application of LLMs in oncology arises 
from their capacity to process and generate 
natural language, a capability that has advanced 
rapidly since the release of models like GPT-3.5 
in 2022. Within clinical environments, these 
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models act as assistants that can compile 
information from medical records, research 
literature, and established treatment guidelines 
to support therapeutic recommendations. Studies 
have shown that they can analyze clinical 
cases, propose treatment plans aligned with 
established protocols such as those from the 
American Cancer Society, and offer reasoning 
behind their suggestions, potentially reducing 
the workload for healthcare professionals. In 
precision oncology, where understanding genetic 
mutations and selecting targeted therapies are 
critical, customized LLMs integrated with data 
retrieval methods demonstrate strong agreement 
with expert tumor boards in recommending 
individualized treatment strategies. This 
capability is especially valuable for rare or 
advanced-stage cancers, where rapidly organizing 
scattered information can help translate genetic 
findings into actionable interventions.

Beyond assisting physicians, LLMs play an 
important role in patient-centered oncology care. 
They provide accessible and comprehensible 
sources of information, explaining disease 
mechanisms, treatment effects, and survivorship 
care in conversational formats. Early studies show 
that models such as ChatGPT-4 perform well when 
responding to patient questions about cancers like 
prostate or colorectal cancer, frequently matching 
expert advice or official medical guidelines. 
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This function can empower patients to better 
understand their conditions, adhere to treatment 
plans, and receive emotionally supportive 
communication. In primary care and community 
health settings, LLMs can assist in symptom 
triage and risk assessment, thereby reducing 
diagnostic delays that negatively affect outcomes, 
particularly in low-resource regions. By filtering 
out unlikely cases based on patient history and 
symptom patterns, these tools can help expedite 
specialist referrals, minimize unnecessary testing, 
and improve resource efficiency.

In research and data management, LLMs facilitate 
the extraction of structured information from 
unstructured medical texts, including laboratory 
reports and clinical trial protocols, thereby 
accelerating participant selection and result 
verification in cancer research. Reviews have 
highlighted their usefulness across multiple 
cancer types, where adapted models such as GPT 
have achieved reliable accuracy in identifying key 
factors such as disease stage or biomarkers from 
digital health records. This capability supports 
population-based studies and real-time tracking of 
treatment outcomes, which can contribute to the 
development of adaptive clinical trial designs and 
evidence-based oncology practices.

Nevertheless, integrating LLMs into oncology 
presents significant challenges. Their 
performance can vary across models and 
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contexts, influenced by phrasing of inputs, 
biases embedded in training data, and random 
variability in generated outputs. Instances of 
fabricated or inaccurate information pose risks 
to patient safety and underscore the necessity 
for rigorous verification and continuous human 
oversight. Ethical concerns, including data 
privacy protection, accountability for incorrect 
recommendations, and equitable access to avoid 
deepening health disparities, also require careful 
attention. Moreover, while LLMs excel in text-
based tasks, their limited ability to process 
multimodal data such as medical images or real-
time interactions highlights the need for hybrid 
systems that combine LLMs with other AI 
technologies.

Moving forward, addressing these challenges 
through standardized evaluation frameworks, 
continual model refinement with domain-specific 
data, and integration into multimodal AI 
systems will be crucial for unlocking the full 
potential of LLMs in oncology. Future directions 
should include comparative studies with 
traditional methods, external validation in diverse 
populations, and the establishment of ethical 
guidelines to ensure responsible and trustworthy 
implementation. This section outlines the 
foundational concepts of LLMs and ChatGPT, 
examines their specific applications in cancer 
management, reviews evidence from recent 
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The Role of LLMs in Oncology 
Data Management 

Oncology generates an extraordinary amount of 
textual and numerical information. Pathology 
reports, radiology findings, operative notes, and 
genomic data are recorded in varied formats. 
Integrating these sources requires time and 
expertise. LLMs can organize this material by 
extracting relevant information and summarizing 
it into coherent narratives. 
For example, an oncologist reviewing multiple 
test results might use ChatGPT to summarize key 
findings from several documents. The model could 
identify tumor type, staging details, biomarker 
status, and previous treatment responses, 
presenting them in a structured report. This 
ability reduces the time spent searching through 
records, allowing specialists to focus on decision-
making rather than administrative work. 
In cancer registries, which track patient 
demographics and outcomes, LLMs can assist in 
data curation. They can recognize cancer-related 
terminology, standardize variations in report 
wording, and classify cases accurately. This not 
only enhances data quality but also accelerates the 
production of research-ready datasets. 
Genomic oncology represents another field 

research, and discusses strategies to mitigate 
associated risks, aiming to guide their careful and 
informed adoption in clinical oncology.
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where text-based AI models hold potential. As 
personalized medicine grows, clinicians must 
interpret reports containing genetic mutations, 
molecular profiles, and targeted therapy 
recommendations. ChatGPT can summarize 
such findings, highlighting clinically relevant 
mutations and linking them to approved or 
experimental treatments. Although it cannot 
replace genetic counselors or molecular 
pathologists, it can serve as a helpful companion 
in translating technical data into practical 
guidance. 

Diagnostic Support and 
Clinical Decision-Making 

Diagnosis in oncology involves combining 
clinical evaluation with imaging, pathology, and 
laboratory analysis. LLMs can support this 
process by synthesizing available information and 
providing structured insights. A clinician faced 
with a complex case—such as a metastatic tumor 
of unknown origin—could consult ChatGPT for a 
summary of potential differential diagnoses and a 
reminder of standard diagnostic algorithms. 
In situations where guidelines frequently change, 
such as breast or lung cancer staging, ChatGPT 
can provide updates based on current standards. 
It can recall recent recommendations for imaging 
modalities, biopsy protocols, or molecular testing. 
When used carefully, these models help clinicians 
stay aligned with evolving evidence. 
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During tumor board meetings, where multiple 
specialists review cases, LLMs can serve as 
real-time assistants. They can summarize prior 
discussions, extract key data from records, 
and prepare concise case briefs. This reduces 
redundancy and ensures that important details 
are not overlooked. 
While LLMs cannot interpret medical images 
directly, they can complement image analysis 
software. For example, after an AI-based imaging 
system identifies a suspicious lung nodule, 
ChatGPT could generate a descriptive summary 
of findings and suggest standard next steps, such 
as PET scanning or biopsy. The text-based model 
translates visual insights into actionable reports, 
creating continuity between imaging and clinical 
documentation. 

Patient Education and 
Communication 

Cancer patients often face overwhelming amounts 
of information about their diagnosis and 
treatment. Many struggle to understand medical 
terminology or interpret test results. ChatGPT’s 
conversational format allows it to act as an 
accessible source of information. Patients can 
ask questions such as, “What does stage III 
colon cancer mean?” or “How do chemotherapy 
side effects work?” The model can explain these 
concepts in clear, empathetic language without 
assuming prior knowledge. 
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For patients undergoing treatment, ChatGPT 
could generate reminders about medication 
schedules, hydration, or managing common side 
effects. It could explain what symptoms require 
immediate medical attention and when to contact 
their healthcare team. While these functions 
should operate under medical supervision, they 
have the potential to improve adherence and 
reduce anxiety. 
Caregivers also benefit from clear information. 
ChatGPT can help families understand complex 
care instructions, such as handling feeding 
tubes, recognizing infection signs, or supporting 
emotional well-being. When integrated into 
clinical portals, the model can produce 
personalized summaries after consultations, 
ensuring patients leave with understandable 
explanations of what was discussed. 
In palliative care, where communication and 
compassion are central, ChatGPT can assist in 
generating sensitive, patient-centered materials. 
It can help healthcare providers craft messages 
that balance honesty with empathy, promoting 
understanding without overwhelming patients or 
families. 

Documentation and 
Administrative Support 

The administrative workload in oncology is 
immense. From clinical trial documentation to 
insurance forms, much of the physician’s time 
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is consumed by paperwork. LLMs can automate 
several aspects of this process. 
During clinical visits, ChatGPT could generate 
drafts of encounter notes, capturing symptoms, 
assessments, and treatment plans. It could 
highlight new developments, such as treatment 
responses or emerging side effects, and suggest 
structured templates for record consistency. After 
verification, these notes can be entered directly 
into electronic health records. 
In cancer centers that manage large numbers 
of patients, LLMs can standardize discharge 
summaries, referral letters, and patient 
instructions. This reduces errors and maintains 
clarity across multidisciplinary teams. 
For clinical research, language models can assist 
in formatting case report forms, checking for 
missing data, and ensuring that descriptions 
align with protocol requirements. They can also 
generate narratives summarizing adverse events 
or deviations, streamlining communication with 
regulatory bodies. 

Research, Literature Review, 
and Knowledge Synthesis 

Cancer research evolves quickly. Thousands of 
studies are published each year, making it nearly 
impossible for clinicians to stay current on every 
topic. LLMs can help researchers and practitioners 
keep up by summarizing new findings and 
identifying patterns across studies. 
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A researcher interested in immunotherapy for 
melanoma might ask ChatGPT to summarize the 
most recent trials on checkpoint inhibitors. The 
model could produce an overview that includes 
study size, key outcomes, and safety data. This 
synthesis saves time and helps identify promising 
directions for further reading. 
For meta-analyses and systematic reviews, LLMs 
can screen abstracts, extract data points, and 
categorize findings according to inclusion criteria. 
Although human validation is required, this 
automation significantly speeds up the early 
stages of evidence synthesis. 
In translational oncology, where bench research 
connects to clinical application, ChatGPT can 
help bridge language between disciplines. It can 
translate molecular biology findings into clinically 
relevant summaries, helping researchers identify 
potential therapeutic implications. 
Scientific writing also benefits from these systems. 
ChatGPT can assist in drafting grant proposals, 
editing manuscripts, or summarizing reviewer 
feedback. By improving clarity and coherence, it 
allows researchers to focus on scientific content 
rather than formatting. 

Personalized Oncology and 
Precision Medicine 

Cancer treatment is shifting toward 
personalization, guided by molecular 
characteristics and patient-specific factors. This 

AMIR TAHAVVORI

104

approach demands interpretation of vast datasets, 
including genomic profiles, proteomic signatures, 
and treatment responses. LLMs can organize this 
information and relate it to known therapeutic 
options. 
For example, when presented with a genetic report 
showing mutations in EGFR or KRAS, ChatGPT can 
summarize which targeted therapies are relevant 
and what resistance mechanisms are known. It 
can also list ongoing clinical trials that match 
the patient’s profile, serving as a research aid for 
oncologists. 
In multidisciplinary meetings, where geneticists, 
pathologists, and oncologists collaborate, LLMs 
can act as interpreters of technical data. 
They can convert molecular descriptions into 
concise explanations that facilitate discussion and 
planning. 
As pharmacogenomic databases expand, LLMs 
could eventually help predict responses to 
specific drugs or identify potential toxicities. By 
integrating laboratory data, previous treatment 
outcomes, and literature references, they could 
offer insights that guide personalized care 
decisions. 

Predictive Modeling and 
Outcome Monitoring 

Predicting cancer outcomes requires integrating 
diverse information sources. LLMs, when linked 
to structured databases, can support predictive 
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analytics by identifying relationships between 
textual patterns and patient outcomes. 
For instance, the model might detect that 
specific phrases in clinical notes, such as “rapidly 
enlarging mass” or “persistent weight loss”, 
are correlated with advanced disease or poor 
prognosis. These associations can inform risk 
stratification tools. 
In survivorship care, ChatGPT could assist in 
monitoring long-term health. It can analyze 
follow-up notes to detect early signs of recurrence 
or late treatment complications. By generating 
reminders for screening and symptom tracking, 
it supports continuity of care even years after 
treatment ends. 
Integration with wearable devices and mobile 
health apps could further expand this potential. 
Patients could describe symptoms through 
natural language inputs, and ChatGPT could 
interpret them in relation to cancer history, 
alerting clinicians if patterns suggest concern. 

Ethical and Practical Challenges 
Despite its potential, introducing LLMs into 
oncology raises ethical and practical concerns. 
Data privacy is paramount. Cancer records often 
include genetic information that is uniquely 
identifiable. Systems using language models must 
operate within secure environments and comply 
with strict data protection regulations. 
Accuracy is another issue. LLMs may generate 
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text that sounds convincing but contains factual 
inaccuracies. In medicine, such errors can have 
serious consequences. Rigorous validation and 
human oversight are essential before AI-generated 
recommendations are used clinically. 
Bias in training data presents further risks. 
If models are trained on literature dominated 
by studies from certain regions or populations, 
they may produce guidance less applicable to 
underrepresented groups. This imbalance could 
exacerbate global disparities in cancer care. 
Accountability must also be defined. If a model 
provides a misleading summary that influences 
a treatment decision, responsibility must remain 
with the clinician. LLMs should be viewed 
as supportive tools rather than autonomous 
decision-makers. 

Education and Training 
Medical education in oncology involves constant 
learning. LLMs can supplement this process by 
offering accessible explanations, quick references, 
and interactive learning experiences. Students can 
query ChatGPT about cancer biology, treatment 
principles, or clinical case examples, receiving 
explanations tailored to their level of knowledge. 
In residency programs, ChatGPT can simulate 
patient interactions, allowing trainees to practice 
breaking bad news or explaining treatment 
plans. It can generate different patient 
personalities, helping learners develop empathy 
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and adaptability in communication. 
For practicing oncologists, language models can 
summarize updates in clinical guidelines or 
highlight new therapeutic approvals. They can 
also assist in generating educational materials for 
patients and colleagues. 
Academic institutions might integrate LLMs 
into teaching platforms, where students discuss 
complex cases with AI assistance. Such 
environments encourage critical thinking and 
digital literacy, skills increasingly important for 
modern clinicians. 

Global and Public Health 
Perspectives 

Cancer care varies widely across regions. In many 
countries, access to oncologists and diagnostic 
tools is limited. LLMs can help bridge these gaps by 
providing guidance to primary care physicians in 
resource-constrained settings. 
A clinician in a rural area could describe a patient’s 
symptoms and receive a summary of likely 
conditions, initial management steps, and referral 
guidelines. While not a substitute for specialist 
evaluation, this can improve early detection and 
triage. 
Language diversity also poses barriers in oncology. 
ChatGPT’s multilingual capabilities can help 
translate patient education materials into local 
languages while retaining accuracy. This supports 
global equity in cancer literacy. 
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Public health agencies can use LLMs to monitor 
patterns in cancer-related communications. By 
analyzing patient inquiries or online discussions, 
they can identify misconceptions or rising 
concerns, informing educational campaigns. 

Integration with Health Systems 
To maximize impact, LLMs must integrate 
smoothly with healthcare infrastructure. 
Hospitals could deploy customized versions 
trained on their internal data, ensuring context-
specific accuracy. These localized models would 
align outputs with institutional policies, preferred 
terminologies, and treatment protocols. 
Integration with electronic health records allows 
real-time assistance. When clinicians enter new 
data, ChatGPT could suggest appropriate orders, 
flag missing documentation, or remind users 
about protocol requirements. Such automation 
enhances workflow efficiency without disrupting 
established practices. 
For clinical trials, integrated LLMs can match 
patients to ongoing studies based on eligibility 
criteria derived from their records. This function 
accelerates recruitment and supports equitable 
access to experimental treatments. 

The Human Element in AI-
Assisted Oncology 

Despite technological progress, the human 
element in cancer care remains irreplaceable. 
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Empathy, moral judgment, and nuanced 
understanding cannot be automated. LLMs can 
handle data, but they cannot grasp the emotional 
dimensions of illness. The physician’s role as guide 
and advocate persists at every stage of care. 
ChatGPT’s greatest value lies in extending human 
capability rather than replacing it. By managing 
information overload, it allows clinicians to 
devote more attention to listening and counseling. 
When used thoughtfully, AI can strengthen the 
human connection at the core of oncology. 

Future Directions 
As research continues, LLMs will become more 
specialized for medical use. Fine-tuned models 
trained on oncology-specific corpora will achieve 
greater accuracy in terminology, treatment 
recommendations, and contextual reasoning. 
Integration with multimodal systems that analyze 
both text and images will make AI assistants even 
more versatile. 
Continuous collaboration between clinicians, data 
scientists, and ethicists will shape responsible 
innovation. Establishing transparent auditing 
processes, maintaining dataset diversity, and 
ensuring human oversight will determine 
whether these systems become trusted allies in 
cancer care. 
If used wisely, large language models could help 
build a future where oncologists spend less time 
buried in paperwork and more time with their 
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patients, where research progresses faster, and 
where knowledge is shared more widely and 
equitably.
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7. LARGE LANGUAGE MODELS AND 
CHATGPT FOR THE MANAGEMENT 
OF ORAL AND DENTAL DISEASES 

Background
The integration of artificial intelligence (AI) 
into healthcare has emerged as one of the 
most transformative developments of the 21st 
century, reshaping various fields such as 
diagnostics, education, patient engagement, and 
decision-making. Large language models (LLMs), 
especially those based on generative transformer 
architecture, such as OpenAI’s ChatGPT, have 
garnered significant attention for their ability 
to interact with users in natural language, 
provide evidence-based reasoning, and emulate a 
human-like understanding of medical knowledge. 
Dentistry, a field traditionally reliant on 
visual diagnosis, tactile skills, and interpersonal 
communication, is on the verge of a paradigm 
shift with the incorporation of these language-
based AI tools into daily practice.
Since the release of ChatGPT-3.5 and 
later ChatGPT-4, LLMs have demonstrated 
remarkable advancements in synthesizing clinical 
information, understanding dental terminology, 
and providing informed responses to a wide 
range of questions from both patients and 
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practitioners. These models have been trained 
on extensive datasets, including peer-reviewed 
literature, patient education materials, guidelines, 
and textbooks. This training enables them to 
perform various tasks such as answering clinical 
queries, assisting in diagnoses, offering treatment 
suggestions, and educating patients with varying 
levels of health literacy. For instance, ChatGPT 
has successfully answered clinical questions 
in oral pathology, endodontics, orthodontics, 
and prosthodontics, achieving accuracy levels 
comparable to those of senior dental students or 
even practicing clinicians in some cases.
A crucial area where LLMs are making a significant 
impact is in patient communication and health 
education. The complexity of dental terminology 
often poses a barrier to effective doctor-patient 
communication, particularly in populations with 
limited health literacy. In this context, models like 
ChatGPT can rephrase complex dental diagnoses 
or procedures into plain, understandable language 
without sacrificing scientific accuracy. Research 
found that ChatGPT outperformed other LLMs, 
such as Ernie Bot, in providing comprehensive 
and empathetic responses to 50 commonly 
asked questions during pre-treatment orthodontic 
consultations. These findings highlight the 
growing role of LLMs as digital health educators, 
empowering patients to make informed decisions 
about their oral health.
Beyond patient engagement, LLMs offer robust 
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capabilities in clinical training and dental 
education. They can serve as on-demand 
tutors, interactive self-assessment tools, and 
simulation resources. In a comparative analysis 
of multiple-choice questions in oral pathology, 
ChatGPT-4.0 consistently aligned with evidence-
based guidelines and provided explanations that 
mirrored clinical reasoning patterns taught in 
academic institutions. This positions LLMs as 
potential adjuncts in educational settings, capable 
of personalizing learning and enhancing students' 
cognitive development.
In clinical decision-making, large language models 
can act as valuable second-opinion systems. 
Although they are not substitutes for licensed 
professionals, their ability to process patient 
histories, signs, and symptoms, and correlate 
them with known disease presentations in real 
time, is unprecedented. A study evaluated five 
LLMs, including ChatGPT, on their performance 
in dental licensing exam questions and found 
that ChatGPT scored the highest among the 
models while exhibiting efficiency and logical 
coherence in its diagnostic pathways. Similarly, 
in endodontics, where case complexity can cloud 
initial diagnoses, ChatGPT-4.0 demonstrated 
performance comparable to that of final-year 
dental students in evaluating pulp vitality, 
periapical radiographic changes, and treatment 
strategies.
One of the most promising advancements for 
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LLMs is their integration into teledentistry and 
virtual consultation platforms. The COVID-19 
pandemic accelerated the adoption of remote 
healthcare, with LLMs playing a crucial role in 
bridging communication gaps. By triaging cases, 
managing appointment scheduling, reminding 
patients of follow-ups, and providing basic 
home care instructions, ChatGPT has begun to 
function as a digital dental assistant, particularly 
in underserved or geographically isolated 
communities. These capabilities are especially 
vital in areas where access to specialists is limited 
or delayed.
However, it is crucial to consider the limitations 
and risks of large language models in dentistry. 
A significant concern is "hallucination," where 
the model generates plausible but inaccurate or 
even harmful outputs. As noted, the lack of 
transparency in decision-making can undermine 
clinical trust. Additionally, LLMs struggle to 
integrate real-time diagnostic data, such as 
radiographs and periodontal charts, and currently 
cannot independently interpret diagnostic 
imagery without multimodal systems like GPT-4. 
Ethical issues also complicate the deployment of 
LLMs, including data privacy, informed consent, 
and the potential for biased information.
ChatGPT is a potentially useful and appealing 
tool for informing patients about the early 
detection of oral cancer. However, certain 
challenges remain regarding the actionability and 
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readability of the information provided. ChatGPT 
performs excellently in delivering understandable 
explanations of dental conditions, personalizing 
patient communications, providing treatment 
and postoperative instructions, and responding 
to frequently asked questions to enhance patient 
engagement and compliance. This contributes to 
improved patient understanding and adherence 
to treatment. Such promising applications have 
been demonstrated in the fields of pediatrics, 
orthognathic surgery, oral cancer, orthodontics, 
and postprocedural care, all yielding favorable 
outcomes. ChatGPT can be used to assist in disease 
diagnosis, provided it is correctly trained by the 
operator; however, it is not yet suitable for use as a 
fully autonomous diagnostic tool.

LLMs have been partially applied in the field 
of dental traumatology and have demonstrated 
the capability to classify periodontitis accurately 
within the domain of periodontal diseases. In 
orthodontics and pediatrics, LLMs have shown 
sufficient performance in data digitalization, 
assisting in evidence-based orthodontic decision-
making, and presenting well-structured treatment 
plans. ChatGPT also serves as an intelligent AI 
assistant in oral surgery, including applications 
in orthognathic surgery, dental implantology, 
patient counseling for third molar extraction, and 
postoperative follow-ups.

Despite the promising benefits and potential 
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applications of LLMs and ChatGPT in dentistry, 
several limitations and concerns must be 
addressed before these technologies can be widely 
implemented. The purpose of this study is to 
provide an overview of the potential applications 
of LLMs and ChatGPT in the management of oral 
and dental diseases, to identify their limitations, 
and to propose solutions for overcoming these 
challenges.

Foundations of LLM Use in Dentistry
Dental practice involves a steady flow 
of information. Clinicians must interpret 
radiographs, record findings, update treatment 
plans, and explain procedures. These tasks 
produce large amounts of text-based data in 
patient records. LLMs are designed to process such 
material efficiently, offering organization and 
comprehension that can reduce human error and 
administrative burden.
For instance, a dentist may need to summarize 
multiple patient visits before a complex 
procedure. ChatGPT could assist by compiling 
the relevant history, previous treatments, and 
ongoing concerns into a clear overview. This 
saves time and ensures that key details are 
not overlooked. Similarly, LLMs can convert 
dictated notes into structured digital entries, 
standardizing terminology and maintaining 
consistency across records.
In educational contexts, ChatGPT can explain 
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dental concepts to students or patients using 
different levels of detail. A clinician might ask for 
a brief patient-friendly explanation of periodontal 
pocketing or a deeper description suitable for 
postgraduate learning. This flexibility allows LLMs 
to adapt to various audiences and needs.

Diagnostic Support in Oral Diseases
Diagnosing dental conditions often depends on 
both clinical inspection and interpretation of 
textual data, such as case notes, patient histories, 
and lab results. While LLMs do not analyze 
radiographs or histological slides, they can 
support the diagnostic process by organizing and 
contextualizing information.
A dentist assessing a case of persistent 
toothache could use ChatGPT to review 
differential diagnoses that align with reported 
symptoms and previous treatment. The model 
could recall that chronic pulpitis, periapical 
abscess, and sinus-related pain share overlapping 
features, then summarize key distinctions and 
management steps. Such support does not replace 
clinical judgment but enhances it by prompting 
comprehensive thinking.
For systemic manifestations of oral disease, such 
as the oral signs of diabetes or anemia, LLMs 
can link dental findings to possible underlying 
conditions. This ability to cross-reference 
information from medical and dental domains 
helps practitioners adopt a more holistic approach 
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to patient care.

Patient Education and 
Communication

Dental health relies heavily on preventive 
behavior. Yet many patients struggle to 
understand the importance of consistent oral 
hygiene or the connection between lifestyle 
and dental outcomes. ChatGPT’s natural 
language processing capabilities can improve 
communication by providing clear, personalized 
explanations.
After a scaling and root planing procedure, 
for example, ChatGPT could generate an easy-
to-understand instruction sheet explaining what 
patients should expect and how to care for their 
gums afterward. It can describe the purpose of 
follow-up appointments, dietary precautions, and 
warning signs that may indicate complications.
Patients frequently search online for answers to 
dental concerns, but the accuracy of available 
information varies. An AI model trained on 
reliable medical data can serve as a safer 
alternative, offering consistent, evidence-based 
guidance. For instance, a patient asking, “Why 
do my gums bleed when I brush?” might 
receive a response describing plaque-induced 
inflammation, possible vitamin deficiency, and 
the need for professional cleaning, all in plain 
language.
In communities where literacy or language 
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barriers exist, LLMs can translate dental 
information into simpler forms or other 
languages, improving accessibility. By adapting 
tone and vocabulary, ChatGPT can make health 
communication more inclusive and culturally 
sensitive.

Applications in Preventive Dentistry
Prevention is the cornerstone of oral health. LLMs 
can play a role in spreading preventive education 
through conversational platforms or digital 
assistants integrated into clinics and schools. They 
can remind users about routine check-ups, proper 
brushing techniques, or the importance of fluoride 
exposure.
For high-risk groups, such as children, older 
adults, or patients with chronic illnesses, ChatGPT 
could provide tailored advice. For instance, it 
might suggest oral hygiene modifications for 
patients with limited dexterity or explain the 
relationship between diabetes and gum disease in 
simple terms.
In dental public health, language models can assist 
in drafting awareness campaigns or summarizing 
epidemiological reports. They can help officials 
design messages that resonate with specific 
audiences, improving outreach effectiveness.

Periodontology and Oral Infections
Periodontal diseases are among the most 
common chronic inflammatory conditions. Their 
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management involves both clinical expertise 
and patient education. LLMs can aid in 
documentation, monitoring, and reinforcement 
of behavioral change.
When a clinician records periodontal findings, 
ChatGPT can help structure the report, 
noting pocket depth, attachment loss, and 
bleeding indices in an organized format. This 
reduces inconsistencies and supports longitudinal 
tracking of disease progression.
For patient communication, the model can 
explain how bacteria in dental plaque trigger 
inflammation and how mechanical cleaning 
reduces risk. It can clarify misconceptions about 
bleeding gums or the reversibility of gingivitis, 
enhancing motivation for compliance.
In complex cases, where periodontal disease 
is linked with systemic factors like smoking 
or diabetes, LLMs can summarize relevant 
interactions and provide reminders about 
interprofessional coordination. They can also 
suggest guidelines for referral when surgical or 
specialist intervention is indicated.

Restorative and Prosthetic Dentistry
Restorative and prosthetic treatments require 
detailed planning and communication between 
dentist, technician, and patient. LLMs can 
facilitate this exchange by standardizing 
documentation and clarifying design 
requirements.
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When preparing a crown, for example, 
ChatGPT could assist in generating a laboratory 
prescription that includes material choice, shade, 
and occlusal specifications. For implant-supported 
prostheses, it could summarize surgical notes and 
outline follow-up protocols.
Patients often need explanations about 
procedures such as root canals or bridge 
placements. ChatGPT can produce tailored 
educational materials describing the steps, 
purpose, and expected sensations in everyday 
language. This helps manage anxiety and set 
realistic expectations.
In academic settings, dental students can 
use ChatGPT to practice treatment planning. 
By describing a clinical case, they can 
receive structured feedback outlining possible 
restorative options, advantages, and limitations. 
This interactive learning fosters critical thinking 
and encourages familiarity with professional 
terminology.

Orthodontics and 
Pediatric Dentistry

Orthodontic treatment involves long-term patient 
engagement and careful monitoring. LLMs can 
improve this process by generating progress 
summaries and reminders. When integrated into 
orthodontic software, ChatGPT can help analyze 
textual notes about wire adjustments, appliance 
performance, or patient cooperation, providing 
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concise overviews for each visit.
Parents often have questions about children’s 
dental development. ChatGPT can explain when 
to expect tooth eruption, how to manage 
early crowding, and why thumb-sucking habits 
should be addressed. It can offer suggestions 
for home care that align with professional 
advice, reinforcing trust in the dentist’s 
recommendations.
In pediatric clinics, LLMs could assist in designing 
educational games or interactive stories that 
teach children proper oral hygiene habits. By 
using conversational tone and age-appropriate 
language, the model transforms health education 
into an engaging experience.

Oral Pathology and Oral 
Cancer Detection

Early detection of oral cancer is essential 
for survival. LLMs can support clinicians in 
organizing data from biopsies, cytology reports, 
and patient histories. When combined with 
imaging or histopathological analysis tools, 
ChatGPT can summarize findings in clear 
language, highlighting potential red flags for 
specialist review.
In oral pathology research, LLMs can assist in 
analyzing large datasets of case descriptions, 
identifying trends, and extracting relevant 
associations between risk factors and lesion 
types. This can guide epidemiological studies and 
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improve understanding of disease mechanisms.
For patient awareness, ChatGPT can explain 
warning signs such as persistent ulcers or color 
changes, encouraging early dental visits. It can 
also assist healthcare workers in low-resource 
settings by providing simple algorithms for 
screening and referral decisions.

Public Health and 
Community Dentistry

Public health dentistry requires effective 
communication between professionals, 
communities, and policymakers. LLMs can help 
write reports, develop policy briefs, or summarize 
survey data. For example, ChatGPT could 
analyze community-based oral health surveys and 
produce summaries outlining key findings and 
recommendations.
When used in community programs, LLMs can 
generate scripts for public education campaigns 
about fluoride use, nutrition, or smoking 
cessation. They can ensure messages are 
linguistically appropriate and sensitive to local 
beliefs.
In school-based dental programs, ChatGPT could 
interact with students through chat interfaces, 
teaching hygiene principles and tracking 
responses to evaluate knowledge retention. This 
interactive style can increase engagement and 
long-term awareness.
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Ethical and Privacy Considerations
The integration of AI tools into dental 
practice must prioritize ethical principles and 
data protection. Patient records contain sensitive 
personal information, including medical histories, 
images, and biometric data. Systems using LLMs 
must operate within strict privacy frameworks, 
ensuring that no identifiable information is 
shared or stored insecurely.
Another concern is the accuracy of AI-
generated content. While ChatGPT can provide 
useful explanations, it may occasionally produce 
errors or outdated information. Therefore, human 
oversight remains mandatory. Dentists should 
verify all AI-generated outputs before applying 
them clinically or distributing them to patients.
Bias in training data is also a potential problem. 
If models are trained on data that underrepresent 
certain populations, their outputs may be less 
reliable for diverse groups. Dentistry already 
faces disparities in access and outcomes; LLM 
development must consciously avoid reinforcing 
these inequities.
Regulation and accountability will evolve as 
AI becomes more common in healthcare. 
Professional bodies and educational institutions 
must establish guidelines for ethical use, ensuring 
that innovation aligns with patient safety and 
trust.
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Education and Professional 
Development

LLMs have significant potential in dental 
education. They can serve as tutors, providing 
explanations, generating case scenarios, and 
testing students’ knowledge. A student preparing 
for an exam could ask ChatGPT to create 
sample questions on restorative principles or oral 
anatomy. The model can adapt the difficulty level 
and provide feedback based on responses.
Faculty members can use ChatGPT to assist in 
preparing lectures or summarizing new research 
findings for classroom discussion. This saves time 
while ensuring that material remains current and 
comprehensive.
For continuing education, practitioners can use 
language models to stay informed about updates 
in materials, techniques, and regulations. They 
can request summaries of new studies or clinical 
guidelines without manually searching through 
databases.
By offering quick access to curated information, 
LLMs support lifelong learning, a critical aspect of 
professional growth in dentistry.

Integration with Digital 
and Clinical Systems

Dentistry is moving toward digital integration, 
with electronic records, intraoral scanners, and 
3D printing becoming standard tools. LLMs fit 
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naturally into this ecosystem by connecting the 
textual elements of digital workflows.
When paired with imaging systems, ChatGPT 
can generate structured reports describing 
radiographic findings. It can assist in tracking 
follow-up appointments, reminding clinicians 
when recall exams are due, or summarizing 
changes between visits.
In dental laboratories, AI can facilitate 
communication by automatically converting 
design specifications into standardized orders. 
This reduces misinterpretation and speeds up 
production.
Future dental software could integrate ChatGPT 
directly into chairside applications, allowing 
clinicians to access reference material, treatment 
guidelines, or patient education content instantly 
during appointments.

Limitations and Challenges
Despite its promise, ChatGPT has clear limitations. 
It cannot perceive visual cues, evaluate tactile 
findings, or perform physical examinations. Its 
knowledge depends on the data it was trained on, 
which may not always reflect the latest evidence.
Overreliance on AI could risk diminishing critical 
thinking if practitioners accept generated content 
uncritically. Therefore, training on appropriate AI 
use should become part of dental education.
There are also practical issues related to cost, 
infrastructure, and user training. Implementing 
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secure and reliable AI systems requires investment 
in technology and staff readiness. Ensuring 
compliance with legal and ethical standards adds 
further complexity.
Finally, while LLMs can simulate empathy through 
tone, they lack genuine understanding. The 
human element in dental care, trust, reassurance, 
and compassion—remains irreplaceable.

Future Directions
The next generation of LLMs will likely combine 
text with visual data, creating systems capable 
of analyzing radiographs, intraoral photos, and 
3D scans alongside written information. Such 
multimodal models could identify lesions, suggest 
possible diagnoses, and generate complete clinical 
summaries in real time.
Personalization will continue to evolve. AI systems 
may learn from individual patient data to predict 
risk for caries or periodontal disease, suggesting 
preventive strategies before problems arise.
Collaboration between clinicians, data scientists, 
and educators will guide this progress. 
Transparent development, inclusive datasets, 
and consistent validation will ensure these 
technologies serve patients equitably and 
responsibly.

Conclusion
Large language models and ChatGPT represent 
a significant step forward in the digital 
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transformation of oral healthcare. They assist 
in diagnosis, documentation, education, research, 
and communication, all while easing the burden 
of administrative tasks. By making complex 
information understandable and accessible, they 
strengthen the connection between patients and 
providers.
Challenges regarding accuracy, privacy, and equity 
must be addressed carefully, but the overall 
direction is promising. As dentistry continues to 
embrace technology, these language-based tools 
will become integral to daily practice, supporting 
clinicians in delivering more efficient, informed, 
and compassionate care.
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Background 
Infectious diseases continue to rank among the 
leading causes of illness and death worldwide. 
They affect people of all ages, across all 
regions, and place enormous strain on health 
systems. From influenza and tuberculosis to 
HIV and COVID-19, infectious conditions test 
the limits of clinical practice, public health, 
and scientific understanding. Their unpredictable 
nature and rapid spread require constant vigilance 
and communication. Managing them effectively 
depends on accurate diagnosis, timely reporting, 
and collaboration among clinicians, researchers, 
and policymakers. 
Recent advances in artificial intelligence have 
introduced new tools that can support these 
efforts. Among them, large language models, 
often referred to as LLMs, have shown particular 
promise. These systems use complex algorithms 
to understand and generate human language 
based on vast collections of text. ChatGPT, 
developed by OpenAI, is a prominent example. 
It can interpret questions, summarize knowledge, 
and produce coherent responses that resemble 
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human conversation. Such capabilities make it 
valuable for managing the complex flow of 
information that characterizes infectious disease 
control. 
LLMs can support physicians by retrieving clinical 
guidelines, summarizing research, or suggesting 
possible differential diagnoses. They can assist 
public health workers in preparing reports, 
analyzing outbreaks, or communicating with the 
public. While they are not replacements for expert 
judgment, they serve as companions in organizing 
knowledge and improving efficiency. 

The Role of Data and Language in 
Infectious Disease Management 

Effective management of infectious diseases 
depends heavily on information. Clinicians must 
analyze patient histories, laboratory results, 
and environmental factors, while public health 
agencies monitor cases across regions. Much of 
this information exists as unstructured text in 
clinical notes, research articles, or field reports. 
Traditional systems often struggle to organize or 
interpret such material quickly. 
LLMs can process large quantities of unstructured 
data in seconds. They identify patterns in text 
and translate them into useful summaries or 
insights. In hospitals, they can assist infection 
control teams by scanning clinical records to 
detect unusual patterns of fever, antibiotic use, 
or microbiology results. These insights may 
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signal the emergence of resistant infections or 
nosocomial outbreaks. 
For health authorities, LLMs can aggregate 
information from different regions, summarizing 
it in clear terms for decision-makers. During 
an outbreak, they can condense thousands 
of reports into a coherent overview, helping 
officials understand trends and allocate resources 
efficiently. 
The ability to interpret language also allows 
LLMs to bridge communication gaps between 
technical experts and the general public. They 
can translate scientific findings into accessible 
language without oversimplifying the facts, 
which is essential in controlling misinformation 
during epidemics. 

Diagnostic Assistance and 
Clinical Applications 

Infectious diseases often present with overlapping 
symptoms, making diagnosis difficult. Fever, 
fatigue, and cough can point to dozens of different 
pathogens. While diagnostic tests remain the gold 
standard, physicians frequently rely on clinical 
reasoning supported by background information. 
LLMs can serve as tools that expand this reasoning 
process. 
When a clinician provides a description such 
as “a patient with prolonged fever, rash, and 
arthralgia after recent travel,” ChatGPT can recall 
diseases with similar presentations. It can list 
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dengue, chikungunya, or Zika infection, along 
with their key differences in incubation period 
and associated findings. This process encourages 
a broader consideration of possibilities and 
helps prevent premature closure in diagnostic 
reasoning. 
In addition, LLMs can explain laboratory findings. 
When given a report mentioning elevated C-
reactive protein and leukocytosis, ChatGPT can 
discuss likely infectious causes or guide further 
investigations. It can also summarize the 
principles of isolation precautions or suggest 
when a case should be reported to health 
authorities. 
These capabilities are not meant to replace 
expert interpretation but to enhance it. When 
clinicians use LLMs as reference companions, they 
can confirm their reasoning, explore alternative 
perspectives, or recall rarely encountered 
conditions that might otherwise be missed. 

Antimicrobial Stewardship 
and Rational Therapy 

Antimicrobial resistance remains a growing 
global threat. Misuse and overuse of antibiotics 
accelerate the spread of resistant strains. LLMs 
can help promote rational prescribing by checking 
compatibility between diagnosis, culture results, 
and chosen antibiotics. 
In a hospital setting, ChatGPT could review 
prescriptions and identify when a broad-spectrum 
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antibiotic is being used unnecessarily. It could 
remind the prescriber of relevant guidelines and 
suggest narrower options. If integrated with local 
microbiology data, it could summarize resistance 
trends in real time, supporting evidence-based 
decisions. 
For education, LLMs can generate case-
based exercises for students or junior doctors 
to practice antimicrobial selection. They can 
explain pharmacological mechanisms and discuss 
potential interactions. 
By serving as an accessible source of 
updated information, ChatGPT can help maintain 
adherence to stewardship principles, reducing 
inappropriate use and contributing to the long-
term fight against resistance. 

Public Health Surveillance 
and Epidemic Intelligence 

Public health agencies depend on continuous 
surveillance to detect outbreaks early. Reports 
from hospitals, laboratories, and even social media 
can indicate changes in disease patterns. However, 
these data streams are often fragmented and filled 
with unstructured text. 
LLMs can analyze such reports for specific terms or 
clusters of symptoms. They can identify unusual 
increases in mentions of respiratory illness or 
gastrointestinal symptoms in a particular region. 
This automated detection allows officials to focus 
on areas where intervention may be needed. 
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When an outbreak occurs, ChatGPT can assist 
in generating situation reports. It can compile 
case counts, summarize containment measures, 
and describe the affected populations. These 
summaries can then be adapted for policymakers, 
clinicians, or the public, depending on the level of 
detail required. 
During recovery, LLMs can review response 
documents, extract lessons learned, and produce 
concise summaries for future planning. Their 
capacity to process large archives quickly supports 
institutional memory, helping countries learn 
from previous experiences. 

Communication with the Public 
During infectious disease emergencies, 
misinformation spreads faster than the pathogens 
themselves. Fear, confusion, and distrust can 
undermine public health measures. Clear and 
consistent communication is therefore essential. 
ChatGPT can assist in producing accurate, 
accessible explanations of disease prevention 
and treatment. It can craft responses to 
common questions about vaccination, hygiene, or 
symptoms. When integrated into official health 
websites or messaging systems, it can provide 
immediate answers without requiring human 
operators to manage every inquiry. 
In multilingual settings, LLMs can translate health 
information accurately while preserving meaning. 
This capability is particularly useful in regions 
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with linguistic diversity, where communication 
barriers can delay response efforts. 
For example, during a dengue outbreak, ChatGPT 
could help create educational materials about 
mosquito control, symptoms, and when to seek 
care. The tone could be adjusted to suit 
community leaders, school programs, or public 
service announcements. 
Such uses not only enhance understanding but 
also build trust. When information is delivered 
clearly and consistently, people are more likely 
to comply with prevention and treatment 
recommendations. 

Patient Education and Adherence 
Individual patients benefit from clear 
explanations of their diagnoses and treatments. 
Infectious diseases often require strict adherence 
to medication schedules and follow-up visits. 
LLMs can produce personalized educational 
material that helps patients understand their 
conditions. 
A person diagnosed with tuberculosis, for 
example, might receive an AI-generated guide 
summarizing the importance of completing 
therapy, potential side effects, and lifestyle 
adjustments. The tone and complexity can 
be adjusted based on literacy level, ensuring 
comprehension. 
For those managing chronic infections such 
as HIV, ChatGPT can provide reminders about 
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medication timing, laboratory testing, or safe 
practices. It can also address emotional aspects 
of disease management through empathetic 
conversation, although such support must always 
remain under professional supervision. 
By reinforcing clinician guidance and offering 
accessible information, LLMs can improve 
adherence and reduce relapse or transmission. 

Research and Scientific Discovery 
The field of infectious diseases evolves rapidly, 
with thousands of new studies published every 
year. Keeping up with this expanding body of 
knowledge is nearly impossible for individual 
researchers. LLMs offer a solution by summarizing 
and organizing information efficiently. 
ChatGPT can review a collection of research 
abstracts and extract the main findings. It can 
highlight emerging topics such as new antiviral 
compounds, resistance mechanisms, or vaccine 
development. For systematic reviews, it can assist 
in identifying relevant articles and grouping them 
by study type or region. 
When scientists write papers or grant proposals, 
LLMs can help structure arguments, suggest 
phrasing, or generate summaries. They can also 
convert technical writing into lay summaries for 
public dissemination. 
By accelerating literature review and improving 
communication, language models can shorten the 
time between discovery and application, which is 
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crucial in responding to new infectious threats. 

Global Collaboration 
and Health Equity 

Infectious diseases do not respect borders. 
Effective control requires cooperation among 
nations, institutions, and organizations. LLMs 
can facilitate such collaboration by improving 
communication and sharing of information. 
They can translate reports, harmonize 
terminology, and summarize regional updates. 
When health agencies in different countries 
describe cases differently, ChatGPT can align their 
definitions to ensure consistent reporting. 
For global organizations such as the World 
Health Organization, language models can draft 
policy briefs, summarize field reports, and 
generate multilingual updates. This streamlines 
coordination during emergencies. 
In low-resource settings, where specialists may 
be scarce, LLMs can provide accessible training 
materials for healthcare workers. They can 
explain disease recognition, sample collection, or 
isolation procedures in simple language. Such 
support enhances capacity building and reduces 
dependency on external experts. 

Integration with Digital Systems 
As hospitals and public health agencies adopt 
electronic systems, integrating LLMs becomes 
increasingly practical. ChatGPT can be embedded 
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within medical record platforms, laboratory 
information systems, or telemedicine portals. 
When combined with structured data sources, 
it can produce comprehensive summaries 
that include both numerical and narrative 
components. For instance, a clinician could 
request a patient overview that combines lab 
results, vital signs, and recent clinical notes. The 
model could generate a concise report for morning 
rounds or handover meetings. 
In telemedicine, ChatGPT can support 
remote consultations by collecting preliminary 
information from patients before connecting 
them with a physician. It can guide them through 
symptom checklists, ensuring that important 
details are recorded accurately. 
In surveillance databases, LLMs can tag reports 
with relevant categories, simplifying searches and 
statistical analysis. This integration transforms 
raw data into actionable knowledge. 

Ethical and Legal Issues 
As artificial intelligence becomes more involved 
in infectious disease management, ethical 
considerations grow in importance. Protecting 
privacy is a central concern. Patient data, 
especially in infectious diseases, can reveal 
sensitive details about behavior, travel, or social 
contact. LLMs must be used under strict security 
and de-identification protocols. 
Accuracy is another challenge. ChatGPT and 
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similar models sometimes produce incorrect 
information with a confident tone. In clinical or 
public health contexts, such errors could lead to 
harm. Human oversight is therefore essential, and 
institutions must establish systems for review and 
accountability. 
Bias in training data can also influence 
model behavior. If most information originates 
from certain regions or populations, the AI 
may generalize poorly to others. In infectious 
disease control, this could result in unequal 
recommendations or misrepresentation of local 
realities. 
Legal frameworks for AI in healthcare are still 
evolving. Questions about responsibility for AI-
generated advice, consent for data use, and 
transparency in model operation require careful 
attention. Ethical guidelines and continuous 
auditing will be necessary to maintain trust. 

Education and Workforce 
Development 

For LLMs to reach their full potential, healthcare 
workers need to understand how to use them 
effectively. Training programs can introduce the 
principles of AI, emphasizing both its strengths 
and its limitations. 
Medical schools can include practical exercises 
where students use ChatGPT to interpret data 
or summarize guidelines, learning how to 
evaluate responses critically. For public health 
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professionals, workshops can demonstrate how to 
use LLMs for report writing, communication, and 
outbreak analysis. 
By building literacy in AI tools, institutions ensure 
that clinicians remain in control while benefiting 
from technological support. Education helps 
prevent misuse and encourages collaboration 
between health experts and data scientists. 

Future Directions 
The next generation of LLMs will likely 
integrate multiple data types. Combining textual, 
numerical, and visual information could produce 
systems capable of comprehensive assessment. 
For infectious diseases, such models could analyze 
laboratory values, patient narratives, and images 
of rashes or microscopic findings simultaneously. 
Predictive modeling will also improve. LLMs may 
learn to anticipate outbreak trends by combining 
textual news reports with structured case data. 
Their natural language outputs will allow experts 
to interpret predictions more intuitively. 
In personalized medicine, AI could tailor 
infectious disease management to individual 
risk profiles, guiding vaccination schedules or 
prophylactic treatments. 
Future developments must remain transparent 
and ethically grounded. Collaboration among 
governments, universities, and industry partners 
will ensure that innovation serves public interest 
rather than commercial goals alone. 
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Conclusion 
Large language models and ChatGPT have 
introduced new ways of managing infectious 
diseases by improving how information is 
processed, interpreted, and shared. They 
assist clinicians in diagnosis, support public 
health surveillance, enhance communication, 
and strengthen research capacity. Their ability 
to bridge technical and human understanding 
makes them valuable allies in both clinical and 
community settings. 
Challenges remain. Accuracy, privacy, and bias 
must be managed carefully. The success of 
these tools depends on responsible integration 
with human expertise, not replacement of it. 
As AI continues to evolve, it offers a vision 
of infectious disease management that is faster, 
more connected, and better informed than before. 
Through collaboration and critical oversight, large 
language models can help reshape global health 
into a more responsive and equitable system.

AMIR TAHAVVORI

144

LARGE LANGUAGE MODELS AND CHATGPT IN MEDICAL S...

145



9. LARGE LANGUAGE MODELS 
AND CHATGPT FOR THE 

MANAGEMENT OF UROLOGICAL 
AND GYNECOLOGICAL DISORDERS 

Background

ChatGPT is a conversational AI chatbot developed 
by OpenAI, based on the GPT (Generative Pre-
trained Transformer) language model. On the 
other hand, a Large Language Model (LLM) 
is a type of artificial intelligence that is 
trained on massive datasets of text and code 
to perform various natural language processing 
tasks. These tasks include generating text, 
translating languages, answering questions, and 
summarizing information.

According to OpenAI, ChatGPT acquired 1 million 
users just 5 days after its launch in November 
2022, making it the fastest-growing application in 
history until Threads surpassed it in July 2023.

Like all scientific fields, particularly within 
medicine, there has been a growing body of 
research on the application of AI in recent years, 
including in the areas of urology and gynecology. 
Among the versions released to date, GPT-4 
generally outperforms GPT-3.5 in these fields due 
to its enhanced diagnostic accuracy, reasoning 
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abilities, and its capacity to handle complex 
clinical scenarios more effectively than earlier 
versions. However, both versions should still be 
used with caution.

In the medical field, ChatGPT can be used 
to enhance learning, assist with clinical tasks, 
accelerate research efforts, and ultimately provide 
modeled answers to complex questions. These 
models are typically employed to suggest potential 
diagnoses based on symptoms and medical 
history, offering a useful starting point for 
research and clinical decision-making.

Recent evaluations in 2025 have demonstrated 
that ChatGPT provides high-quality and highly 
appropriate responses to 90% of patient-based 
urogynecological questions. Compared to other 
machine learning models, such as Convolutional 
Neural Networks (CNNs) and Recurrent Neural 
Networks (RNNs), ChatGPT has shown to be the 
most current and helpful tool in this field.

Although ChatGPT is currently the most accurate 
tool compared to others, it is still not fully 
reliable for diagnosing genitourinary diseases 
independently. However, based on recent progress, 
ChatGPT responds to queries through generative 
artificial intelligence that has been trained on 
previously available online and offline data. This 
progress shows promise for future development 
and suggests that it could become a valuable 
resource for doctors to enhance the patient care 
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Clinical Decision Support in 
Urology and Gynecology 

Urological and gynecological conditions are 
often multifactorial, requiring assessment 
of anatomical, hormonal, and psychological 
components. Diagnoses depend on clinical history, 
physical examination, laboratory investigations, 
and imaging. LLMs can assist by synthesizing 
this information and identifying diagnostic 

process.

Nevertheless, specific concerns remain regarding 
ChatGPT’s effect on the patient treatment process 
due to issues such as the lack of up-to-date 
web searches, potential accidental plagiarism, 
and most importantly, patient data privacy. 
This emphasizes the importance of the proper 
application of artificial intelligence by trained 
medical professionals. While doctors can use 
ChatGPT for consultation and to support decision-
making regarding patient care, it should not be 
relied upon as the sole tool for diagnosing diseases. 
Additionally, the appropriate management of 
this significant technology can play a key role 
in maximizing its benefits and addressing the 
complex challenges of identifying and treating 
urological and gynecological disorders.

This article provides a comprehensive review 
of Large Language Models and ChatGPT for 
managing urological and gynecological disorders.
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possibilities based on inputted descriptions. 
In urology, disorders such as lower urinary tract 
infections, nephrolithiasis, and benign prostatic 
hyperplasia generate vast textual records. 
ChatGPT can analyze these notes and summarize 
key findings, suggesting potential diagnoses 
or next steps according to evidence-based 
protocols. When a clinician inputs a summary 
of symptoms such as dysuria, urgency, and 
hematuria, the model can propose differentials 
including bacterial cystitis, interstitial cystitis, 
or nephrolithiasis. It can also recall relevant 
guideline recommendations, ensuring clinicians 
have updated information during consultations. 
In gynecology, where conditions like abnormal 
uterine bleeding or chronic pelvic pain may have 
numerous causes, the ability to process descriptive 
data becomes particularly valuable. ChatGPT can 
identify potential associations between hormonal 
patterns, surgical history, and current symptoms. 
By referencing known clinical frameworks, it can 
propose investigations such as ultrasonography, 
endometrial biopsy, or hormonal profiling. The 
clinician remains in control, but the model 
accelerates the reasoning process. 
Furthermore, ChatGPT can assist in explaining 
differential diagnoses to patients in clear 
language. Many individuals struggle to 
understand the terminology used in gynecological 
and urological reports. Through tailored 
explanations, the model can translate complex 
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information into concise, empathetic messages 
that enhance comprehension. 

Patient Communication 
and Education 

Communication plays an essential role in 
managing diseases of the urinary and 
reproductive systems. Conditions such as 
infertility, sexual dysfunction, and pelvic organ 
prolapse are emotionally sensitive and can create 
psychological barriers to discussion. Patients 
often search online for answers but encounter 
inconsistent or inaccurate information. ChatGPT 
offers an opportunity to provide medically reliable 
explanations that are accessible and personalized. 
For example, a patient with urinary incontinence 
can receive a structured summary of potential 
causes, lifestyle modifications, and available 
treatments written in simple language. Similarly, 
a woman diagnosed with endometriosis can 
obtain guidance about symptom management, 
surgical options, and long-term monitoring in an 
understandable format. This kind of clarity helps 
patients make informed decisions and improves 
adherence to treatment. 
ChatGPT can also generate educational 
materials for healthcare providers to share 
with patients. These may include preoperative 
instructions, postoperative care guidelines, or 
preventive strategies for recurrent infections. 
By maintaining consistency in language and 
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accuracy, LLM-generated content can reduce the 
risk of misunderstanding between patients and 
clinicians. 
In addition, AI-powered chat interfaces can 
support follow-up communication. For chronic 
urological and gynecological conditions requiring 
ongoing management, ChatGPT can assist in 
monitoring adherence, reminding patients of 
appointments, and collecting symptom updates 
for review by clinicians. This does not replace 
in-person care but strengthens the continuity of 
interaction between visits. 

Diagnostic Interpretation 
and Data Integration 

Both urology and gynecology generate extensive 
diagnostic data. Imaging studies such as 
ultrasound, computed tomography, or magnetic 
resonance imaging produce reports filled with 
descriptive text that can be difficult to synthesize 
quickly. LLMs can analyze these reports and 
highlight key findings. When integrated into 
hospital information systems, they can correlate 
imaging results with laboratory tests, surgical 
histories, and medication records. 
For instance, in assessing a patient 
with hematuria, ChatGPT could review the 
urinalysis, culture results, and radiology reports, 
summarizing whether findings are consistent 
with infection, stones, or malignancy. It can then 
cross-check recommendations against existing 
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guidelines for diagnostic workup. 
In gynecologic oncology, where pathology reports 
are often long and detailed, an LLM can extract 
crucial data points such as tumor grade, stage, 
and margins, presenting them in a structured 
summary. This can support tumor board 
discussions and reduce time spent reviewing text-
heavy reports. 
By automating the synthesis of clinical 
documents, LLMs improve workflow efficiency 
and allow specialists to focus on decision-making 
rather than repetitive administrative tasks. 

Research and Literature Analysis 
Medical literature in urology and gynecology 
expands rapidly. Thousands of studies appear 
each year on topics ranging from reproductive 
endocrinology to urologic oncology. It is 
increasingly difficult for clinicians to keep up 
with these developments. ChatGPT can assist 
by scanning publications, identifying trends, and 
summarizing relevant findings. 
Researchers can use LLMs to review existing 
literature on subjects such as pelvic floor 
disorders, assisted reproductive technologies, or 
urinary tract reconstruction. The model can 
extract key outcomes, compare methodologies, 
and identify gaps in knowledge. This accelerates 
the process of writing systematic reviews and 
meta-analyses. 
In clinical research, ChatGPT can generate drafts 
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of protocols, consent forms, or data summaries. 
When used responsibly, this streamlines 
administrative steps without compromising 
scientific rigor. The ability to harmonize 
terminology also aids collaboration between 
multidisciplinary teams that may use different 
linguistic conventions. 
Beyond synthesis, LLMs may eventually 
contribute to hypothesis generation. By 
identifying patterns in text data from previous 
studies, they can propose new research questions 
or potential correlations that warrant exploration. 

Training and Education of 
Healthcare Professionals 

Urology and gynecology are procedural specialties 
that rely on both theoretical understanding 
and practical skill. LLMs can enhance medical 
education by creating interactive learning 
environments. ChatGPT can act as a tutor that 
answers questions about anatomy, pathology, 
or surgical techniques. Students can ask for 
clarifications in real time and receive explanations 
adjusted to their level of training. 
In residency programs, case-based discussions 
supported by ChatGPT can simulate real-world 
clinical scenarios. The model can generate 
patient histories, laboratory results, and imaging 
descriptions, prompting learners to develop 
diagnostic and management plans. Faculty can 
then evaluate responses and provide feedback. 
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For continuing professional development, 
ChatGPT can summarize recent guideline updates 
or new research in concise formats. It can 
also generate self-assessment quizzes or study 
outlines. Such tools reduce the cognitive load 
associated with navigating vast educational 
resources. 
By supporting self-directed learning and adaptive 
instruction, LLMs contribute to continuous 
knowledge improvement among healthcare 
professionals. 

Applications in Reproductive 
Medicine and Fertility Care 

Reproductive medicine represents one of the 
most rapidly evolving areas of gynecology. The 
complexity of hormonal interactions, diagnostic 
procedures, and treatment protocols presents 
ongoing challenges. LLMs can provide clinicians 
and patients with assistance in interpreting test 
results and understanding treatment options. 
When a couple undergoes fertility evaluation, 
multiple data points are collected, including 
hormonal profiles, semen analysis, and imaging 
of reproductive organs. ChatGPT can compile 
and summarize these results into coherent 
explanations. It can help clinicians explain 
potential causes of infertility, whether related to 
ovulatory dysfunction, tubal obstruction, or male 
factor issues. 
In assisted reproductive technologies, such 
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as in vitro fertilization, ChatGPT can assist 
in outlining treatment schedules, explaining 
medication regimens, and reminding patients 
about procedural steps. The model can also 
provide emotional support by offering responses 
that acknowledge patient stress and uncertainty. 
For researchers in reproductive medicine, LLMs 
can analyze existing studies on success rates, 
protocols, and complications. They can extract 
trends and suggest areas for innovation, such 
as improving embryo selection or optimizing 
stimulation regimens. 

Applications in Urologic Oncology 
Urologic cancers, including prostate, bladder, and 
kidney malignancies, require careful coordination 
of multidisciplinary teams. Large language models 
can improve communication among oncologists, 
pathologists, and surgeons by summarizing case 
histories and pathology reports. 
When evaluating a prostate cancer case, ChatGPT 
could compile clinical notes, imaging summaries, 
and pathology details into a concise case brief. 
This helps the care team quickly review essential 
data during discussions. The model can also 
provide updated information about treatment 
guidelines, side effect management, and follow-up 
protocols. 
For patients, LLMs can generate accessible 
explanations about biopsy results or treatment 
options. They can describe the differences 

LARGE LANGUAGE MODELS AND CHATGPT IN MEDICAL S...

155



between active surveillance, surgery, and 
radiation in plain language, allowing patients to 
participate more fully in decision-making. 
In research contexts, ChatGPT can assist in 
analyzing trial data or summarizing emerging 
evidence regarding immunotherapy or targeted 
treatments in urologic oncology. 

Ethical and Privacy Considerations 
The integration of large language models 
in healthcare introduces ethical and privacy 
concerns. Medical data are highly sensitive, and 
ensuring confidentiality is paramount. When 
using LLMs, information must be anonymized, 
and systems must comply with privacy 
regulations such as the Health Insurance 
Portability and Accountability Act and the General 
Data Protection Regulation. 
Another concern is accuracy. ChatGPT may 
generate incorrect or misleading content if the 
input data are ambiguous or if its training 
set includes conflicting information. In clinical 
settings, any recommendation must be verified 
by a qualified professional. Clear boundaries 
between human judgment and machine-
generated suggestions are essential. 
Bias in training data presents another risk. If the 
information used to train an LLM underrepresents 
certain populations, its outputs may perpetuate 
disparities in diagnosis or treatment. Addressing 
this requires careful dataset selection and ongoing 
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validation across diverse patient groups. 
There are also questions about responsibility 
and liability. When AI systems contribute to 
medical decisions, it must be clear who holds 
accountability in case of error. Ethical frameworks 
should guide the appropriate use of these tools, 
ensuring they enhance, rather than compromise, 
patient safety. 

Limitations and Challenges 
Despite their potential, LLMs face technical and 
practical limitations. They rely on textual data 
and lack direct understanding of visual or 
numeric information such as imaging scans or 
lab values unless integrated with other systems. 
In specialties like urology and gynecology, where 
interpretation of imaging plays a major role, this 
limits standalone usefulness. 
LLMs can also produce responses that 
sound convincing but are factually wrong, a 
phenomenon known as hallucination. In a clinical 
setting, this could lead to inappropriate decisions 
if not carefully reviewed. Therefore, AI outputs 
should be used as supportive information rather 
than definitive answers. 
Another limitation lies in contextual sensitivity. 
A model trained on global data might not reflect 
local practice patterns or resource availability. 
For instance, treatment options discussed in one 
region may not be accessible in another. 
Financial and infrastructural barriers also exist. 
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Implementing AI systems requires secure servers, 
technical support, and staff training, which can be 
challenging for smaller institutions. 

Future Prospects 
Future LLMs are expected to integrate multimodal 
data, combining text with imaging, genomics, and 
laboratory information. This development will 
enhance their role in diagnostics and personalized 
medicine. For example, a future version of 
ChatGPT might interpret ultrasound reports, 
correlate them with hormonal levels, and produce 
a unified summary for gynecological evaluation. 
Personalization will also improve. Models could 
adapt to the preferences of individual clinicians or 
institutions, producing reports that match their 
documentation style. They may also learn from 
feedback to refine recommendations over time. 
Global collaboration will expand as well. Shared 
LLM frameworks could allow institutions in 
different countries to contribute de-identified 
data, promoting collective learning and equitable 
access to AI technology. 
Ethical governance will remain a central 
concern. Regulatory bodies will need to 
develop standards for accuracy, transparency, and 
accountability. Collaborative oversight between 
medical professionals, computer scientists, and 
ethicists will help maintain trust. 

Conclusion 
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Large language models such as ChatGPT represent 
a transformative development in the management 
of urological and gynecological disorders. 
They enhance diagnostic reasoning, streamline 
documentation, facilitate patient communication, 
and support education and research. Their 
strength lies in their ability to process language 
and extract meaning from complex medical data, 
bridging gaps between technical information and 
human understanding. 
Yet their use must remain cautious. They should 
complement rather than replace clinical expertise. 
With appropriate safeguards, ongoing evaluation, 
and ethical use, these tools can contribute 
significantly to improving healthcare delivery in 
urology and gynecology. The future likely holds 
more integration, greater personalization, and 
wider accessibility, leading to more informed and 
efficient patient care.
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10. LARGE LANGUAGE 
MODELS AND CHATGPT 
FOR THE MANAGEMENT 

OF OTHER DISEASES 

Large Language Models and 
ChatGPT for the Management 

of Autoimmune Diseases 

Background 
Autoimmune diseases represent a vast group of 
conditions in which the body’s immune system 
mistakenly targets its own tissues. This complex 
dysfunction leads to chronic inflammation, tissue 
destruction, and long-term health consequences. 
Disorders such as rheumatoid arthritis, systemic 
lupus erythematosus, multiple sclerosis, type 
1 diabetes, and inflammatory bowel disease 
account for a large portion of chronic morbidity 
worldwide. Their management requires early 
diagnosis, careful monitoring, and continuous 
adjustment of therapy. Given their multifaceted 
nature, autoimmune conditions demand constant 
interpretation of laboratory data, clinical findings, 
and patient-reported symptoms, all of which 
produce enormous volumes of unstructured 
information. 
Recent advances in artificial intelligence, 

161



particularly large language models, have begun 
to transform how this information is processed. 
LLMs such as ChatGPT possess the ability 
to interpret and generate human language, a 
feature that allows them to handle medical 
text with increasing sophistication. These models 
are trained on vast data sources, including 
scientific literature, clinical notes, and general 
text, enabling them to respond to natural 
language questions and summarize complex 
ideas. Their integration into the management of 
autoimmune diseases provides opportunities to 
assist physicians, educate patients, and support 
research in ways that were previously not possible. 
While still in early stages of clinical 
application, LLMs can act as intelligent 
companions for healthcare professionals. They 
help identify potential diagnoses, interpret 
laboratory values, summarize patient histories, 
and assist in therapeutic decision-making. Their 
potential extends beyond clinical use, offering 
valuable contributions to patient communication, 
education, and population-level analysis. 

Complexity of Autoimmune 
Disease Management 

Managing autoimmune disorders is inherently 
complex because these conditions are 
heterogeneous and can affect multiple organ 
systems. A patient with lupus, for example, 
may experience renal inflammation, neurological 
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symptoms, and dermatologic manifestations 
simultaneously. Another with multiple sclerosis 
may show unpredictable progression that depends 
on genetic, environmental, and immunological 
interactions. 
Clinicians must integrate a wide range of 
information sources, from serologic markers and 
imaging to evolving clinical symptoms and 
treatment responses. The data volume can be 
overwhelming. Electronic medical records contain 
text entries that vary in style, detail, and 
completeness. Laboratory results may be repeated 
over years, and treatment protocols evolve rapidly 
as new therapies become available. 
LLMs are designed to navigate this kind of 
complexity. Their ability to parse language 
allows them to extract structured meaning 
from unstructured text, identifying patterns or 
inconsistencies that human readers might miss. 
In autoimmune disease clinics, this capacity can 
support data organization, summarization, and 
prioritization, improving efficiency and accuracy 
in care delivery. 

Diagnostic Support 
Autoimmune diseases are often difficult to 
diagnose because their symptoms overlap with 
many other conditions. Early manifestations may 
be vague, such as fatigue or joint pain, and 
laboratory tests can produce inconclusive results. 
LLMs can assist in this diagnostic process by 
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evaluating patient descriptions and correlating 
them with established diagnostic criteria. 
When provided with a detailed case summary, 
ChatGPT can suggest possible conditions for 
consideration. For instance, it may highlight 
systemic lupus erythematosus, mixed connective 
tissue disease, or vasculitis based on combinations 
of features like rash, anemia, and proteinuria. It 
can also recall standard diagnostic frameworks, 
such as the ACR/EULAR criteria for rheumatoid 
arthritis or lupus classification systems. 
In practical terms, such support acts as a reminder 
system, ensuring that rare or atypical conditions 
are not overlooked. When integrated into decision 
support software, LLMs can flag unusual symptom 
clusters or laboratory findings that warrant 
specialist review. 
While these outputs require human verification, 
they can significantly reduce diagnostic delays. 
Early and accurate diagnosis improves long-
term outcomes and prevents unnecessary 
investigations. 

Interpretation of Laboratory 
and Imaging Data 

Autoimmune diseases rely heavily on laboratory 
monitoring. Tests such as ANA titers, anti-
dsDNA, rheumatoid factor, complement levels, 
and inflammatory markers guide diagnosis and 
treatment adjustment. Each of these results 
carries contextual meaning that depends on 
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clinical presentation and disease phase. 
ChatGPT can interpret such data by correlating 
patterns. For instance, declining complement 
levels alongside rising anti-dsDNA titers in a lupus 
patient might suggest a disease flare. Similarly, 
persistent elevation of C-reactive protein in 
rheumatoid arthritis could indicate inadequate 
therapeutic control. 
LLMs can also summarize radiology or ultrasound 
reports related to joint inflammation, synovitis, or 
organ involvement. When linked with electronic 
health records, these models can create dynamic 
summaries showing trends over time. They may 
highlight discrepancies, such as a mismatch 
between clinical improvement and persistently 
abnormal lab results, prompting re-evaluation. 
This interpretative assistance is especially useful 
for early-career clinicians or those managing 
complex multisystem cases. By contextualizing 
laboratory data, LLMs help reduce the cognitive 
load involved in synthesizing diverse information. 

Personalized Treatment Planning 
Treatment of autoimmune diseases requires 
balancing efficacy and safety. Therapies such 
as corticosteroids, immunosuppressants, and 
biologics carry risks that must be weighed against 
their potential benefits. Large language models 
can assist in reviewing clinical guidelines and 
summarizing best practices for particular patient 
profiles. 
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A physician managing a patient with severe 
rheumatoid arthritis could ask ChatGPT for a 
summary of recommended biologic therapies 
based on current guideline updates. The model 
might outline the rationale for TNF inhibitors, 
JAK inhibitors, or IL-6 receptor blockers, along 
with common contraindications and monitoring 
requirements. 
For patients with systemic lupus erythematosus, 
ChatGPT could review the indications 
for hydroxychloroquine, corticosteroids, and 
immunosuppressants like mycophenolate mofetil. 
It can also describe potential adverse effects 
and the importance of regular ophthalmologic 
monitoring. 
Such functions save time and enhance evidence-
based practice. They also support shared 
decision-making by providing clear, accessible 
explanations that patients can understand. When 
presented with choices, individuals are more likely 
to adhere to treatment if they comprehend its 
reasoning. 

Patient Engagement and 
Self-Management 

Autoimmune conditions are long-term illnesses 
that require active patient participation. Daily 
routines, diet, exercise, and medication adherence 
influence outcomes. Many patients search for 
information online, but sources often vary 
in reliability. ChatGPT can bridge this gap 
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by providing trustworthy, easily digestible 
explanations. 
Patients with multiple sclerosis might use 
ChatGPT to learn about fatigue management, 
exercise adaptations, or coping strategies for 
cognitive symptoms. Those with type 1 diabetes 
can seek clarification on carbohydrate counting, 
insulin timing, or recognizing hypoglycemia. 
LLMs can also generate personalized summaries 
after clinic visits, reinforcing the key points 
discussed. This improves recall and adherence. 
They can answer follow-up questions that arise 
between appointments, reducing anxiety and 
misinformation. 
For emotional support, while ChatGPT cannot 
replace psychological care, it can offer empathetic 
language that validates patients’ experiences. 
Such engagement helps build confidence and 
resilience, both crucial for chronic disease 
management. 

Clinical Documentation and 
Workflow Efficiency 

Autoimmune disease management involves 
detailed documentation. Each visit includes 
updates on symptoms, physical findings, lab 
results, and medication adjustments. Writing and 
organizing this information consumes significant 
clinician time. 
LLMs can automate parts of this process. 
By transcribing conversations and summarizing 
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key points, ChatGPT can generate draft notes 
for review. It can create structured templates 
that capture relevant details systematically. 
In multidisciplinary teams, it can synthesize 
communications from different specialists into 
unified summaries. 
When implemented properly, these functions 
reduce administrative workload and allow 
clinicians to focus more on patient interaction. 
They also standardize records, which facilitates 
quality improvement and research. 

Research and Data Analysis 
Autoimmune disease research depends on 
analyzing large datasets and identifying patterns 
within clinical text, laboratory results, and patient 
reports. LLMs are well suited for such tasks 
because of their natural language understanding 
capabilities. 
ChatGPT can extract variables from unstructured 
notes, categorize them, and summarize findings 
for statistical analysis. This accelerates cohort 
identification for retrospective studies. In genetic 
and biomarker research, LLMs can review 
literature, summarize associations, and highlight 
emerging hypotheses. 
In clinical trials, they can assist in drafting 
protocols, informed consent forms, and progress 
summaries. Their ability to generate coherent text 
reduces delays during documentation stages. 
For systematic reviews, ChatGPT can screen 
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abstracts and summarize study characteristics, 
helping researchers focus on high-value articles. 
The ultimate advantage lies in accelerating 
knowledge translation. By rapidly processing vast 
amounts of text, LLMs shorten the gap between 
discovery and clinical application. 

Integration with 
Multimodal Systems 

Autoimmune diseases often require integration 
of data beyond text. Imaging, genomics, 
and wearable sensor data all contribute to 
understanding disease activity. Future iterations 
of LLMs are expected to work alongside 
multimodal systems that combine textual and 
numerical information. 
Imagine an AI platform where ChatGPT interprets 
narrative clinical notes while another module 
processes MRI findings or gene expression 
data. Together, they generate comprehensive 
assessments of disease activity, predict flares, or 
suggest personalized interventions. 
Such integration could revolutionize early 
intervention. For instance, subtle linguistic 
changes in patient-reported fatigue or pain 
descriptions might correlate with biomarkers 
of inflammation, enabling proactive therapy 
adjustments. 

Public Health and Epidemiology 
From a population health perspective, 
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autoimmune diseases pose a growing burden. 
Tracking prevalence, treatment trends, and 
outcomes requires analyzing vast public health 
datasets. LLMs can assist by extracting structured 
data from surveillance reports and scientific 
publications. 
They can identify regional disparities in access 
to care or summarize trends in medication 
utilization. During public health crises, such as 
pandemics, LLMs can help evaluate the impact 
of infections or vaccines on autoimmune disease 
outcomes. 
By automating synthesis of epidemiological 
evidence, ChatGPT contributes to policy 
development and resource planning. This helps 
governments and organizations allocate funding 
more effectively for prevention, research, and 
treatment. 

Ethical and Privacy Challenges 
Despite their benefits, LLMs raise ethical questions 
that must be addressed before widespread 
adoption in clinical settings. Patient data privacy 
is the foremost concern. Autoimmune diseases 
often involve sensitive personal information, 
and any use of AI must comply with strict 
confidentiality standards. 
Bias presents another risk. If an LLM is trained on 
data that underrepresents certain populations, its 
outputs may perpetuate inequalities. For instance, 
it may perform less accurately for autoimmune 
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presentations more common in women or 
minority groups. 
There is also the problem of false confidence. 
ChatGPT can generate plausible yet inaccurate 
statements, a phenomenon that could lead to 
misinterpretation if clinicians rely on it without 
verification. Transparent oversight and human 
review are therefore essential. 
Ethical frameworks must ensure accountability 
and informed consent. Patients should know 
when AI contributes to their care and how 
their data are used. Continuous evaluation and 
regulation will help balance innovation with 
safety. 

Training and Professional 
Adaptation 

Integrating AI tools like ChatGPT into healthcare 
requires appropriate training for clinicians. 
Understanding how these systems work, what 
they can and cannot do, and how to interpret their 
outputs responsibly is critical. 
Medical schools and continuing education 
programs can incorporate AI literacy into their 
curricula. Clinicians should practice using LLMs to 
interpret data, draft notes, and review literature 
while learning to identify potential errors or 
biases. 
For specialists in autoimmune diseases, training 
can focus on leveraging AI to handle 
longitudinal data, patient communication, and 
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multidisciplinary coordination. As familiarity 
grows, these tools will become natural extensions 
of professional practice rather than disruptive 
novelties. 

Limitations of Current Models 
Despite their versatility, current LLMs have 
clear limitations. They lack deep domain-specific 
training unless fine-tuned on medical data. Their 
understanding of context remains limited to 
textual input, which restricts performance in 
cases that depend heavily on visual or numeric 
interpretation. 
Memory constraints also hinder continuity. 
ChatGPT cannot retain long-term information 
about a patient across sessions unless integrated 
with secure data storage systems. Without 
such integration, its usefulness for longitudinal 
management remains partial. 
Another limitation involves uncertainty 
quantification. Unlike statistical models that 
produce confidence intervals, LLMs provide 
qualitative answers without explicit measures of 
reliability. This makes it difficult for clinicians to 
gauge how much trust to place in a given response. 
Continued research is needed to refine these 
aspects. Improved transparency, explainability, 
and integration with domain-specific datasets will 
gradually expand their role in clinical care. 

Future Directions 
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The evolution of large language models is 
progressing rapidly. Future iterations will likely 
incorporate real-time data access, allowing 
continuous updates from recent medical 
literature. They may include modules capable 
of understanding visual data, enabling direct 
interpretation of pathology slides or MRI images. 
For autoimmune disease management, predictive 
modeling will become increasingly valuable. 
AI could anticipate disease flares based on 
subtle linguistic cues in patient communications 
or changes in reported symptoms. Combined 
with wearable data, this might allow early 
interventions before major exacerbations occur. 
Another direction involves collaborative AI 
systems. Rather than working independently, 
multiple models may interact to cross-validate 
findings, reducing the likelihood of hallucinations 
or bias. 
As regulations mature, health systems 
will establish clear frameworks for AI 
governance, emphasizing transparency and 
shared responsibility. If guided responsibly, these 
developments could reshape how autoimmune 
diseases are detected, monitored, and treated 
across the world. 

Conclusion 
Large language models such as ChatGPT 
hold significant promise for transforming the 
management of autoimmune diseases. Their 
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capacity to interpret text, synthesize knowledge, 
and generate coherent communication makes 
them valuable companions for both clinicians 
and patients. They assist in diagnosis, treatment 
planning, documentation, research, and 
education, improving efficiency and accessibility 
across multiple dimensions of care. 
While limitations persist regarding accuracy, bias, 
and privacy, careful integration and oversight can 
mitigate these challenges. As technology evolves, 
LLMs will become increasingly embedded within 
healthcare systems, complementing human 
expertise rather than replacing it. 
For complex, chronic conditions like autoimmune 
diseases, where language, data, and emotion 
intersect, these tools offer a way to bring structure 
to complexity and clarity to communication. With 
ongoing refinement and responsible use, they 
may help redefine the practice of personalized, 
informed, and compassionate medicine. 
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