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Abstract
Background and aim  Artificial intelligence (AI) has emerged as a promising technology in the field of endocrinology, offering 
significant potential to revolutionize the diagnosis, treatment, and management of endocrine disorders. This comprehensive 
review aims to provide a concise overview of the current landscape of AI applications in endocrinology and metabolism, 
focusing on the fundamental concepts of AI, including machine learning algorithms and deep learning models. 
Methods  The review explores various areas of endocrinology where AI has demonstrated its value, encompassing screening 
and diagnosis, risk prediction, translational research, and “pre-emptive medicine”. Within each domain, relevant studies are 
discussed, offering insights into the methodology and main findings of AI in the treatment of different pathologies, such as 
diabetes mellitus and related disorders, thyroid disorders, adrenal tumors, and bone and mineral disorders.
Results  Collectively, these studies show the valuable contributions of AI in optimizing healthcare outcomes and unveiling 
new understandings of the intricate mechanisms underlying endocrine disorders. Furthermore, AI-driven approaches facili-
tate the development of precision medicine strategies, enabling tailored interventions for patients based on their individual 
characteristics and needs.
Conclusions  By embracing AI in endocrinology, a future can be envisioned where medical professionals and AI systems 
synergistically collaborate, ultimately enhancing the lives of individuals affected by endocrine disorders.

Keywords  Adrenal tumors · Bone and mineral disorders · Diabetes disorders · Machine learning · Pre-emptive medicine · 
Risk prediction

Introduction

The exponential growth of technology in the past two dec-
ades has paved for the development of advanced techniques 
capable of addressing scientific inquiries at a magnitude far 
surpassing human capabilities. One notable example is the 
field of artificial intelligence (AI). AI is a branch of computer 

science that focuses on the theory and development of com-
puter systems and algorithms capable of performing tasks 
that typically require human intelligence [1]. The healthcare 
sector is currently undergoing an unprecedented transforma-
tion due to AI, as it possesses the potential to enhance exist-
ing clinical practices. The innovative aspects introduced by 
AI find ideal applications within the field of endocrinology, 
given its complex and interconnected nature. Indeed, unlike 
other medical domains, endocrinology is not related to a sin-
gle organ structure but is a complicated biological system of 
hormones and metabolites, where hormones function within 
an elaborate network of local and remote actions involving 
receptors, signaling pathways, and intricate feedback mecha-
nisms [2, 3]. These complex and interconnected systems are 
often beyond the comprehension and reasoning abilities of 
the human brain. The purpose of this study is to explore 
the diverse applications of AI in the field of endocrinology 
and metabolism, with a focus on its potential to enhance 
screening, disease diagnosis, risk prediction, prognosis, and 
medical research. Consequently, it offers an overview of AI's 
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capacity to gather valuable information, deliver personalized 
care, and enhance patient outcomes within the dynamic field 
of endocrine and metabolic diseases.

Artificial intelligence: a brief introduction

The terms artificial intelligence, machine learning (ML), 
and deep learning (DL) are often used concurrently and 
sometimes interchangeably in medical literature. However, 
they are not synonyms. AI is the field that encompasses the 
theory and advancement of computer systems and algo-
rithms designed to execute tasks that commonly necessi-
tate human intelligence; ML is a subset of AI techniques, 
including those methods that use statistical learning to allow 
machines to improve with experience. DL, in turn, is a sub-
set of machine learning techniques that use complex algo-
rithms inspired by the human brain and how it works [4]. In 
the medical field, the class of algorithms that is being devel-
oped and used the most is ML. ML can be classified into four 
main categories: supervised, unsupervised, semi-supervised, 
and reinforcement learning as presented in Table 1 [5].

Research investigations in the medical field related to 
AI, particularly based on ML, encompass a complex work-
flow. This workflow comprises problem formulation, data 
acquisition and preprocessing, the selection of a suitable 
ML model, and culminates in the comprehensive evalua-
tion of the model (Fig. 1). It is crucial to emphasize that 
this workflow serves as a general outline and acknowledges 
that specific steps and details may vary depending on the 
research problem, available resources, and the requirements 
of the medical domain under study. For more comprehensive 
insights, refer to [5, 6].

Methods

The comprehensive review we propose aims to achieve a 
concise overview of the landscape of AI applications in 
endocrinology and metabolism, with the goal of demon-
strating its capability to collect valuable information, offer 
personalized care, and enhance patient outcomes. To achieve 
this objective, we employed a targeted search and selection 
strategy, which will be outlined in the following sections.

Search strategy

F.G. conducted a comprehensive literature review by query-
ing the PubMed database. Any disagreements were resolved 
by the senior reviewers S.D. and G.D.D. until an agreement 
was reached on all issues. Our search strategy involved a 
combination of specific keywords, including “machine learn-
ing”, “deep learning”, “pre-emptive medicine”, “diagnosis”, Ta
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“prediction”, “risk prediction”, “detection” and “treatment” 
as well as Medical Subject Headings (MeSH) terms such 
as “diabetes”, “diabetes disorders”, “adrenal tumors”, “thy-
roid nodules”, and “bone and mineral disorders”. We con-
nected these keywords and MeSH terms using “AND”, such 
as “machine learning” AND “diagnosis” AND “diabetes”, 
“machine learning” AND “prediction” AND “diabetes”, 
“machine learning” AND “detection” AND “diabetes dis-
orders”, “pre-emptive medicine” AND “diabetes disorders” 
and so on. All conducted research was restricted to studies 
published from 2017 to the present, with a focus on articles 
available in full-text English. In this procedure, we also con-
sidered grey-literature sources, notably integrating selected 
proceedings [7, 8] and a report from a research institute [9] 
with the aim of elucidating the characteristics of specific 
diseases and highlighting the innovative aspects of “pre-
emptive medicine”.

Study selection

The study selection process was carried out in two stages: an 
initial screening of titles and abstracts, followed by a more 
detailed assessment of full-text articles. Eligible studies 
were included if they met the following three criteria: (1) 
ensuring an adequate number of subjects (n > 10) repre-
senting the variety of disease categories, including diabetes 
and related disorders, adrenal tumors, thyroid disorders, and 
bone and mineral disorders; (2) encompassing studies on 
ML and DL, with at least one study illustrating different 
ML applications such as supervised, unsupervised, and rein-
forcement learning; and (3) prioritizing studies with recent 
publication dates whenever possible. Subsequently, we clas-
sified these studies according to the domains in which AI 
plays a significant role in the field of endocrinology and 
metabolism. These domains include screening and diagno-
sis, risk prediction, translational research, and the emerging 

field of “pre-emptive medicine”, which may exhibit overlap-
ping elements in certain cases. Furthermore, it is important 
to acknowledge that while these selected studies may not 
fully capture the entire spectrum of AI applications in the 
field of endocrinology, they provide practical examples that 
help illustrate the utility of ML and DL algorithms across 
various areas of endocrine research.

Results

Among the 319 articles that we initially identified, 168 were 
removed after evaluating the titles and removing duplicates. 
Among the remaining 151 studies, 115 were excluded after 
reviewing their abstracts, since they did not satisfy the inclu-
sion criteria. We conducted a meticulous examination of 
the remaining 36 full-text articles. Ultimately, 17 articles 
[10–26] met the predefined inclusion criteria. The flowchart 
of the included studies is presented in Fig. 2 while the main 
features of the included studies are summarized in Table 2.

Screening and diagnosis

AI has revolutionized the field of screening and diagnosis, 
significantly improving the accuracy, efficiency, and effec-
tiveness of medical assessments. In particular, AI aims to 
enhance screening strategies, given their significant clini-
cal impact on endocrine disorders. Additionally, it aims to 
streamline the diagnostic workflow by analyzing extensive 
patient data, including medical records, imaging scans, and 
laboratory results, enabling faster, more precise, and efficient 
evaluations. Furthermore, AI is poised to discover novel 
disease clusters and associations by identifying previously 
unknown patterns and connections within complex medi-
cal data, thereby expanding our understanding of diseases 

Fig. 1   A brief workflow of 
machine learning-based medical 
research
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themselves. To demonstrate the tangible impact brought 
about by AI in screening and diagnosis, we will present sev-
eral applications and categorize them based on the specific 
objectives AI seeks to achieve.

Improvement of screening strategies

Efficient screening tools for endocrine disorders have the 
potential to bring about significant clinical benefits. These 
benefits include improving the prognosis of individual 
patients by enabling earlier detection of diseases, as well as 
optimizing the allocation of public health resources through 
targeted focus on high-risk individuals and avoiding unnec-
essary testing in low-risk groups. In this context, research-
ers have been exploring the capabilities of ML and DL 
algorithms to determine whether they can offer a superior 

approach to screening for different endocrine diseases. For 
instance, multiple studies have demonstrated the application 
of AI in the field of diabetes and related disorders, illus-
trating its potential for early diagnosis and the development 
of therapeutic strategies aimed at preventing or postponing 
the onset of complications. Agliata et al. set out to use a 
supervised ML technique to investigate the correlations 
between an individual's health status and the development 
of type 2 diabetes, aiming to accurately predict its onset or 
assess the individual's risk level [10]. They proposed the 
implementation of a binary classifier with a shallow archi-
tecture, specifically a neural network, trained from scratch, 
to detect potential non-linear associations between the onset 
of type 2 diabetes and a collection of parameters derived 
from patient measurements. The conducted ablation study by 
the researchers revealed that the binary classifier, optimized 

Fig. 2   Flowchart of the included 
studies
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using the Adam algorithm, achieved a satisfactory level of 
accuracy (approximately 86% on the test set) and a receiver 
operating characteristic (ROC) area under the curve (AUC) 
value of 0.934 in predicting the onset of diabetes in non-
linear relationships with specific patient measurements. This 
neural network-based approach holds promise in delivering 
accurate information for personalized medicine, thereby 
serving as a valuable resource for decision-making. Further-
more, AI-based algorithms have been extensively utilized 
and validated for the diagnosis and classification of diabetic 
retinopathy (DR). Raju et al. proposed a DL model consist-
ing of a convolutional neural network (CNN) based approach 
to classify the stage of diabetic retinopathy and detect the 
laterality of the eye using funduscopic images [11]. They 
utilized the publicly accessible Kaggle DR dataset composed 
of 88,702 color fundus images, including 35,126 samples 
for training and 53,576 samples for testing,  exhibiting a 
sensitivity of 80.28% and a specificity of 92.29% on the test 
set.  Furthermore, the network was trained on 8810 images 
to detect the laterality of the eye, achieving an accuracy of 
93.28% on the validation set consisting of 8816 images [11]. 
AI is also widely used in the field of distinguishing and dif-
ferentiating adrenal tumors through the utilization of imag-
ing techniques such as computed tomography (CT). Liu et al. 
proposed the application of supervised ML prediction mod-
els and scoring systems to differentiate between subclinical 
pheochromocytoma (sPHEO) and lipid-poor adenoma (LPA) 
[12]. Specifically, they employed logistic regression (LR), 
support vector machine (SVM), and random forest (RF) 
approaches to assess the accuracy of CT-based ML models 
in distinguishing sPHEO from LPA in patients with adrenal 
incidentalomas. The results demonstrated that the LR model 
outperformed the other models, achieving an AUC of 0.917 
and an accuracy of 0.864. Medical image data holds the 
potential to offer relevant features that are well-suited for 
opportunistic screening of endocrine disorders. Valentinitsch 
et al. developed and trained a supervised ML model to detect 
prevalent vertebral fractures using non-fractured vertebral 
regions from CT scans performed for various reasons [13]. 
By incorporating global and local density and texture param-
eters, the ML model exhibited superior performance com-
pared to relying solely on volumetric bone mineral density 
(BMD) in discerning the presence of vertebral fractures. 
These findings suggest the potential of a semi-automated 
pipeline for opportunistically screening individuals at high 
risk of fractures.

Facilitation of the diagnostic workflow

The facilitation of the diagnostic workflow is a crucial ele-
ment in modern healthcare, as timely and accurate diagnoses 
play a vital role in effective treatment and patient care. AI 
systems contribute to streamlining the diagnostic process by 

analyzing large volumes of patient data, thereby assisting 
the decision-making process and reducing diagnostic uncer-
tainty. Peng et al. developed a DL model named ThyNet 
to aid in the diagnosis and management of thyroid nodules 
[15]. ThyNet utilized ultrasound image sets to differenti-
ate between malignant and benign tumors, enabling a strat-
egy for clinical decision-making. The results of this study 
showed advantages in improving the diagnostic accuracy 
of radiologists on thyroid nodule differentiation and could 
potentially decrease the number of unnecessary fine needle 
aspirations. In certain diseases, a well-validated and accurate 
non-invasive ML or DL model may have the potential to 
replace standard invasive diagnostic methods. For instance, 
the global prevalence of nonalcoholic fatty liver disease 
(NAFLD) is experiencing a rapid increase. However, inva-
sive liver biopsy continues to be the gold-standard method 
for diagnosing both NAFLD and nonalcoholic steatohepati-
tis. In a study by Perakakis et al., a supervised method con-
sisting of an SVM model was developed to classify NAFLD 
[16]. This model utilized features obtained from lipidomic, 
glycomic and liver fatty acid analysis of serum samples. To 
detect liver fibrosis, a concise exploratory model focused 
on ten lipid species achieved high accuracy (up to 98%). 
This suggests that a targeted lipidomic approach holds prom-
ise as a non-invasive alternative diagnostic tool. However, 
it is essential to validate the model further across diverse 
ethnicities and individuals with varying degrees of liver 
disease severity. AI holds significant promise in mitigating 
diagnostic uncertainty, particularly in challenging domains 
such as asymptomatic hyperparathyroidism. The identifica-
tion of this condition proves challenging due to its subtle 
biochemical alterations and overlapping phenotype with 
primary osteoporosis and other rare mineral disorders [7]. 
In a study by Somnay et al., a supervised ML model, specifi-
cally a Bayesian network, was trained to recognize primary 
hyperparathyroidism among patients who underwent neck 
surgery, such as thyroidectomy or parathyroidectomy [14]. 
However, the model exhibited relatively low performance in 
detecting mild disease.

Finding novel disease clusters and associations

Exploring novel disease clusters and associations offers val-
uable insights into the intricate network of biological path-
ways and interactions within the human body. In this regard, 
AI algorithms play a crucial role by analyzing extensive 
datasets from various sources, thereby revealing previously 
undiscovered connections between diseases that may have 
evaded traditional analytical approaches. These advanced 
algorithms have the ability to identify complex interactions, 
genetic variations, and environmental factors that contribute 
to the development and progression of diseases. Cho et al. 
proposed a method to identify distinct population clusters 
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that exhibit variations in the development of type 2 diabetes 
[17]. At first, they employed a risk-factor-based clustering 
(RFC) approach, which involved hierarchically clustering 
the population using profiles of five established risk factors 
for type 2 diabetes: age, gender, body mass index, hyperten-
sion, and family history of diabetes. The RFC analysis suc-
cessfully identified six population clusters in the discovery 
data, showing significantly different prevalence rates of type 
2 diabetes within each cluster. After identifying the clusters 
in the discovery data, an SVM model was applied to validate 
the findings. The SVM model also identified six clusters in 
the validation data, further confirming the heterogeneity of 
type 2 diabetes prevalence across these clusters. Notably, 
beyond variations in diabetes prevalence, the identified clus-
ters exhibited distinct clinical features, including variations 
in biochemical profiles, and demonstrated different predic-
tion performances using the risk factors [17]. Furthermore, 
in this context, unsupervised learning can be a valuable 
tool for discovering novel clusters and associations within 
a given dataset. For instance, Marquardt et al. proposed the 
utilization of an unsupervised ML-based method to cluster 
adrenocortical tumors solely based on messenger ribonucleic 
acid (mRNA) expression [18]. Specifically, they employed 
a visual-based clustering method on the ribonucleic acid 
(RNA) sequencing data from a large cohort of adrenocorti-
cal carcinoma (ACC) patients obtained from The Cancer 
Genome Atlas (TCGA). This approach successfully classi-
fied the tumors into two distinct clusters, which were found 
to be correlated with patient survival outcomes. Apply-
ing the visual clustering method to a second dataset that 
included benign adrenocortical samples, the study further 
revealed that one of the ACC clusters exhibited closer prox-
imity to the benign samples. This observation provided a 
potential explanation for the improved survival observed in 
this particular ACC cluster. Moreover, by employing ML 
techniques, the researchers identified novel potential bio-
marker genes with prognostic value for this rare disease. 
These genes exhibited significant differential expression 
across the distinct survival clusters and warrant further 
evaluation [18].

Risk prediction

AI algorithms can analyze extensive datasets encompass-
ing patient information, laboratory results, imaging data, 
and genetic profiles to generate accurate risk prediction 
models for various endocrine disorders. By considering 
many factors and their complex interactions, AI can iden-
tify individuals at higher risk of developing conditions such 
as diabetes, thyroid disorders, or adrenal diseases. Further-
more, AI-driven models can evaluate treatment responses 
and predict patient outcomes based on clinical data, lifestyle 

factors, and treatment protocols. These predictive models 
enable endocrinologists to tailor treatment plans, optimize 
medication dosages, and make informed decisions regard-
ing therapeutic interventions. In order to show the concrete 
advancements facilitated by AI in risk prediction, the sub-
sequent applications are presented and classified into two 
categories: assessment of clinical outcomes and assessment 
of treatment responses.

Assessment of clinical outcomes

The ability to accurately predict clinical outcomes empowers 
healthcare professionals to adopt an individualized approach 
to treatment strategy and monitoring. Several investigations 
have been conducted, for example, to address this objec-
tive, focusing on diabetes complications (DCs) through the 
utilization of ML techniques. These techniques provide an 
opportunity to identify patients who are at a higher risk of 
experiencing complications. A study conducted by Nicolucci 
et al. [19] serves as a notable example in this field. This 
study has focused on six categories of DCs: eye compli-
cations, cardiovascular diseases, cerebrovascular diseases, 
peripheral vascular diseases, nephropathy, and diabetic neu-
ropathy. They developed a supervised learning approach uti-
lizing tree-based algorithms (XGBoost) to predict the occur-
rence of each complication within a span of 5 years (task 1), 
as well as separate predictions for early (within 2 years) and 
late (3–5 years) onset of complications (task 2). The results 
for all DCs demonstrated predictive models with an accuracy 
exceeding 70% and an AUC surpassing 0.80, reaching 0.97 
for nephropathy in task 1. For task 2, all predictive models 
exhibited an accuracy above 70% and an AUC greater than 
0.85. The sensitivity in predicting the early occurrence of 
complications ranged from 83.2% for peripheral vascular 
disease to 88.5% for nephropathy [19]. An additional exam-
ple is illustrated in the detection of coronary artery athero-
sclerosis in individuals with type 2 diabetes mellitus [20]. 
This is achieved through the utilization of an unsupervised 
clustering analysis based on clinical factors, which aims to 
differentiate the population heterogeneity of type 2 diabetes 
and evaluate the differences in coronary atherosclerosis as 
evaluated through coronary computed tomography angiog-
raphy (CCTA). This method exemplifies the capability to 
effectively address patients with heterogeneous clinical indi-
cators and identify groups with different types of coronary 
plaque and degrees of coronary stenosis [20].

Assessment of treatment responses

ML and DL principles can be applied to predict treatment 
responses among patients affected by the same pathology. 
Teh et al. introduced a novel approach employing DL to 
predict the treatment response in individuals suffering from 
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painful diabetic peripheral neuropathy (pDPN) [22]. They 
used resting-state functional magnetic resonance imaging 
(rs-fMRI) to extract functional connectivity features by 
means of group independent component analysis (gICA). 
Subsequently, they developed an automated treatment 
response classification model using three-dimensional con-
volutional neural networks (3D-CNN) to effectively distin-
guish between responders and non-responders to lidocaine 
treatment, showing the potential of deep learning in accu-
rately predicting treatment outcomes for pDPN patients. 
Moreover, efficient ML and DL models hold promising 
potential in offering guidance for dose adjustment, particu-
larly among patients with chronic conditions. For example, a 
reinforcement learning (RL) algorithm was developed to aid 
in determining the optimal dosage of long-acting insulin for 
individuals diagnosed with type 1 diabetes, utilizing clini-
cal data [21]. This study demonstrates that an RL algorithm 
can be employed to provide personalized insulin doses, 
ensuring sufficient glycemic control in patients with type 1 
diabetes. However, further investigation involving a larger 
patient sample is required to validate these findings. Another 
compelling example is provided by Zaborek et al., who con-
structed a supervised ML model to facilitate levothyroxine 
dose adjustment following thyroidectomy [23]. Their find-
ings revealed a notable enhancement in predictive accuracy 
compared to the prevailing weight-based dosing approach, 
thereby demonstrating a substantial improvement.

Translational research

ML algorithms have become a crucial methodology in trans-
lational research with the rise of the multi-omics approach, 
which produces abundant datasets with numerous features 
to be accounted for. Liu et al. developed an ML algorithm 
that integrated baseline microbial signatures to identify cru-
cial microbiota species and metabolites strongly associated 
with exercise responsiveness in humans [24]. They observed 
distinct patterns of exercise-induced alterations in the gut 
microbiota between human exercise responders and non-
responders. Moreover, through fecal microbial transplanta-
tion from responders to mice, they demonstrated that the 
benefits of exercise on insulin sensitivity could be conferred. 
By employing a random forest algorithm, they selected 19 
features, among species and metabolites, which exhibited 
significant differences between the exercise-responsive and 
non-responsive groups. These selected features, among the 
numerous microbiota species and metabolites investigated, 
hold potential as biomarkers for personalized responses to 
exercise [24]. Another study aimed to identify proteomics-
based biomarkers associated with various health outcomes, 
such as percentage body fat, lean mass, current smoking, and 
the risk of developing cardiovascular complications [25]. To 

accomplish this, the researchers adopted a comprehensive 
approach by leveraging extensive community-based cohort 
databases and samples. Employing ML techniques, they suc-
cessfully discovered a set of highly predictive proteins and 
developed corresponding models. However, it is important 
to note that the practical application and generalizability of 
these findings must be confirmed through long-term studies 
conducted in diverse populations [25].

Pre‑emptive medicine

"Pre-emptive medicine" is an emerging field that leverages 
AI technology with the potential for extensive future appli-
cations. Originating in Japan, this concept aims to accurately 
anticipate the onset and progression of diseases by utiliz-
ing genomic information, biomarkers, bioimages, and other 
biological data. Its goal is to provide therapeutic interven-
tions for diseases at their early stages, even before symp-
toms manifest in individuals. The concept of pre-emptive 
medicine takes into account the time-course of a disease in 
each individual and strives to employ medical interventions 
to prevent disease progression. Non-communicable diseases 
such as hypertension or diabetes [9] are particularly suitable 
and promising targets for pre-emptive medicine [8, 26]. For 
instance, in the context of pre-emptive medicine in hyperten-
sion, the ultimate goal is to completely prevent the onset of 
the pathology by precisely predicting the elevation of blood 
pressure, even in individuals with normal blood pressure or 
at early stages of hypertension [26]. To accomplish this, it 
is crucial to detect abnormal fluctuations in blood pressure 
as the earliest manifestation of the disease in an individual. 
Using the DL method, this analysis identifies changes in 
various biological data points that lead to increases or vari-
ations in blood pressure. By examining the chronologically 
accumulated biological data, it can also predict the future 
course of hypertension in an individual.

AI limitations in medicine

AI algorithms heavily rely on the quality and quantity of 
data they are trained on [27]. Inaccurate or biased data can 
lead to flawed predictions and diagnoses, potentially com-
promising patient safety and outcomes [28]. Moreover, the 
issue of data privacy and patient confidentiality remains a 
significant concern, as the utilization of sensitive medical 
data for AI training purposes must adhere to stringent ethical 
and regulatory standards [29–31]. Another limitation arises 
from the "black-box" nature of some AI models, particularly 
in DL [27, 32]. Understanding how these models arrive at 
specific decisions can be challenging, hindering their accept-
ance among medical professionals who require transparency 
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and interpretability in clinical decision-making [33]. Addi-
tionally, the integration of AI tools into existing healthcare 
systems and workflows poses practical challenges, including 
compatibility issues, staff training, and the need for sub-
stantial financial investments [33]. Furthermore, the regu-
latory landscape surrounding AI in medicine is continually 
evolving, and navigating these regulations while ensuring 
patient safety and efficacy can be a complex endeavor [34]. 
AI systems must meet stringent validation and verification 
criteria before widespread adoption can occur. Lastly, while 
AI algorithms can significantly enhance clinical decision-
making, they should always complement rather than replace 
human expertise [35, 36]. Indeed, maintaining a human-in-
the-loop approach cannot be overstated, as medical profes-
sionals remain essential for contextual understanding and 
ethical decision-making.

Conclusions

In conclusion, this study has explored the remarkable poten-
tial of AI in the field of endocrinology by providing diverse 
examples of its applications. Through advancements in ML 
and DL, AI has demonstrated its ability to enhance various 
aspects of endocrine research and clinical practice. Improved 
screening, disease diagnosis, risk prediction, personalized 
treatment, and patient management are among the valu-
able contributions AI offers for optimizing healthcare out-
comes in endocrinology. The application of AI algorithms 
in analyzing complex data sets has opened up new ways for 
understanding the intricate mechanisms underlying endo-
crine disorders. Moreover, AI-driven approaches enable 
the development of precision medicine strategies, offering 
tailored interventions for patients based on their individual 
characteristics and needs. As AI continues to evolve, it holds 
immense promise for transforming endocrinology by ena-
bling more accurate diagnoses, potentially reducing unnec-
essary investigations, improving patient outcomes, reducing 
healthcare expenditures, facilitating efficient digital storage 
of vast patient data, and contributing to advancements in 
our understanding and management of endocrine-related dis-
eases. Embracing AI in endocrinology can lead to a future 
where medical professionals and AI systems work synergis-
tically, ultimately improving the lives of individuals affected 
by endocrine disorders.
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