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Abstract

The increasing complexity of neurological disorders, characterized by
heterogeneous pathophysiology and variable clinical outcomes, presents
significant challenges for accurate diagnosis and personalized treatment.
Traditional approaches often fail to capture the dynamic and individualized
nature of brain disorders, limiting the effectiveness of therapeutic strategies. In
this context, digital twin technology has emerged as a novel paradigm in precision
medicine, enabling the creation of virtual, patient-specific models that replicate
biological systems and disease processes.

This study explores the role of digital twin models in neurology, focusing on their
integration with artificial intelligence and multimodal data sources, including
neuroimaging, electrophysiological signals, genomic information, and clinical
variables. By continuously updating patient-specific models with real-time data,
digital twins provide a dynamic representation of disease progression and
treatment response.

The findings indicate that digital twin systems have significant potential to
improve diagnostic accuracy, predict disease trajectories, and optimize
therapeutic interventions. These models enable simulation of treatment scenarios,
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allowing clinicians to evaluate potential outcomes before implementing clinical
decisions. This approach enhances personalized care and supports data-driven
clinical decision-making.

However, challenges remain, including data integration complexity,
computational requirements, and ethical considerations related to data privacy
and model reliability. Additionally, the development of standardized frameworks
for validation and clinical implementation is essential.

In conclusion, digital twin models represent a transformative advancement in
neurology, offering a new frontier for personalized brain disorder management
through the integration of artificial intelligence and multimodal biomedical data.

Keywords: Digital twin; Neurology; Artificial intelligence; Personalized
medicine; Brain disorders; Predictive modeling; Neuroimaging; Multimodal
data; Precision medicine; Clinical decision support

Introduction

Neurological disorders represent a major global health challenge, accounting for
a significant proportion of morbidity, disability, and mortality worldwide.
Conditions such as Alzheimer’s disease, Parkinson’s disease, epilepsy, stroke,
and multiple sclerosis are characterized by complex and heterogeneous
pathophysiological mechanisms, often involving dynamic interactions between
genetic, molecular, structural, and environmental factors. Despite substantial
advances in neuroscience, the management of these disorders remains limited by
difficulties in early diagnosis, prediction of disease progression, and optimization
of individualized treatment strategies.

Traditional approaches in neurology are largely based on static assessments,
including clinical evaluation, neuroimaging findings, and laboratory tests. While
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these methods provide valuable information, they often fail to capture the
dynamic and evolving nature of neurological diseases. Many brain disorders
progress over time through complex, nonlinear processes that vary significantly
between individuals. As a result, conventional diagnostic and therapeutic
strategies are frequently insufficient for addressing patient-specific needs,
highlighting the need for more advanced and personalized approaches.

In recent years, the concept of precision medicine has gained increasing
importance in neurology, aiming to tailor diagnosis and treatment based on
individual patient characteristics. Central to this paradigm is the integration of
multimodal data, including neuroimaging, electrophysiological signals, genomic
information, and clinical variables. However, the effective utilization of such
complex and high-dimensional data requires advanced computational tools
capable of modeling intricate biological systems.

Digital twin technology has emerged as a promising solution to these challenges.
A digital twin is a virtual, computational model that replicates the structure,
function, and behavior of a physical system—in this case, an individual patient’s
brain. By continuously integrating real-time and historical data, digital twin
models can simulate disease progression, predict clinical outcomes, and evaluate
potential therapeutic interventions in a personalized manner. This dynamic and
adaptive modeling approach represents a significant departure from traditional
static diagnostic frameworks.

The integration of artificial intelligence (Al) plays a critical role in enabling
digital twin systems. Machine learning and deep learning algorithms are capable
of processing large-scale, multimodal datasets and identifying complex patterns
that are not readily detectable through conventional analysis. In neurology, Al-
driven models have demonstrated strong performance in tasks such as disease
classification, outcome prediction, and treatment optimization. When combined
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with digital twin frameworks, these capabilities allow for the creation of highly
personalized and continuously evolving models of neurological disorders.

One of the key advantages of digital twin models is their ability to support
predictive and preventive medicine. By simulating disease trajectories, these
models can identify early indicators of disease progression and enable timely
intervention. For example, in neurodegenerative disorders such as Alzheimer’s

disease, digital twins may detect subtle changes in brain structure or function
before the onset of clinical symptoms, providing opportunities for early
therapeutic intervention.

Another important application of digital twin technology is in treatment
optimization. By simulating different therapeutic scenarios, digital twins allow
clinicians to evaluate potential treatment strategies and select the most effective
approach for a given patient. This is particularly relevant in conditions with
variable treatment responses, such as epilepsy or Parkinson’s disease, where
individualized therapy is essential for achieving optimal outcomes.

Despite these promising developments, several challenges remain in the
implementation of digital twin models in neurology. One of the primary
challenges is the integration of heterogeneous data sources, which requires
advanced data processing and harmonization techniques. Additionally, the
computational complexity of digital twin systems poses significant technical
challenges, particularly in terms of real-time data processing and model updating.
Another critical issue is the validation and reliability of digital twin models.
Ensuring that these models accurately represent biological reality and produce
clinically meaningful predictions is essential for their adoption in medical
practice. The lack of standardized frameworks for model validation further
complicates this process.
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Ethical considerations also play a significant role in the development and
application of digital twin technology. Issues related to data privacy, informed
consent, and the potential misuse of sensitive patient data must be carefully
addressed. Furthermore, the use of Al-driven models raises concerns regarding
transparency, bias, and accountability, which must be managed through

appropriate regulatory and ethical frameworks.

Given these challenges and opportunities, there is a growing need for
comprehensive investigation of digital twin models in neurology. Understanding
how these systems can be effectively integrated into clinical practice and how
they can improve patient outcomes is critical for advancing precision medicine in
brain disorders.

In this context, the present study aims to explore the role of digital twin models
in neurology, focusing on their potential to enhance diagnosis, predict disease
progression, and optimize therapeutic strategies through the integration of
artificial intelligence and multimodal biomedical data.

Materials and Methods

This study was designed as an integrative analytical investigation aimed at
evaluating the role of digital twin models in neurology, with a specific focus on
their application in personalized diagnosis, prognosis, and therapeutic
optimization of brain disorders. The methodological framework combines
systematic literature analysis, computational model evaluation, and translational
interpretation of clinical applicability, ensuring both conceptual depth and
clinical relevance.

A structured and multi-stage literature search was conducted across major
scientific databases, including PubMed, Scopus, and Web of Science, covering
publications from 2018 to 2025. The search strategy was developed to capture
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interdisciplinary research at the intersection of digital twin technology, artificial
intelligence, and neurology. Key search terms included “digital twin,”
“neurology,” “brain disorders,” “artificial intelligence,” “multimodal data,”
“predictive modeling,” and “personalized medicine.” Boolean operators (AND,
OR) were applied to refine the search and ensure comprehensive coverage of
relevant studies.

99 ¢

Following the initial search, a rigorous screening process was implemented.
Titles and abstracts were first evaluated to exclude irrelevant or non-clinical
studies. Subsequently, full-text articles were assessed based on predefined
inclusion and exclusion criteria. Studies were included if they (i) investigated
digital twin models or analogous patient-specific computational frameworks in
neurological or biomedical contexts, (i1) incorporated multimodal data sources
such as neuroimaging, electrophysiological signals, genomic data, or clinical
variables, and (iii) reported measurable outcomes related to prediction,
simulation, or clinical decision support. Studies lacking empirical validation,
focusing solely on theoretical constructs without application, or published prior
to 2018 were excluded.

Data extraction was conducted using a standardized protocol to ensure
consistency across studies. Extracted variables included model architecture (e.g.,
data-driven Al models, hybrid physics-informed models), types of input data
(structural MRI, functional MRI, electroencephalography, genomic profiles,
clinical records), model objectives (diagnosis, prognosis, treatment simulation),
and evaluation metrics (accuracy, predictive reliability, simulation fidelity).
Additional information regarding model updating mechanisms, real-time data
integration, and system scalability was also recorded.

To facilitate comparative analysis, digital twin models were categorized into three
primary groups: (1) static patient-specific models with limited temporal updating,
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(2) dynamic digital twins incorporating longitudinal data, and (3) adaptive models
integrating real-time data streams and continuous learning algorithms. Particular
emphasis was placed on dynamic and adaptive models, as these represent the
most advanced implementations of digital twin technology in neurology.

The primary outcome of interest was the effectiveness of digital twin models in
improving clinical decision-making, evaluated through metrics such as predictive
accuracy, simulation reliability, and alignment with clinical outcomes. Secondary
outcomes included model adaptability, scalability, and potential for integration
into clinical workflows.

A translational evaluation framework was incorporated to assess the clinical
applicability of digital twin systems. This included analysis of factors such as
interoperability with existing medical systems, computational efficiency, user
interface design, and clinician interpretability. Studies reporting real-world
implementation or clinician involvement were prioritized, as they provide
insights into practical feasibility.

Data synthesis was performed using both quantitative and qualitative analytical
approaches. Quantitative findings were summarized to identify trends in model
performance, while qualitative analysis focused on system interpretability,
clinical relevance, and implementation challenges. Cross-study comparisons
were used to identify consistent patterns and sources of variability.

Potential sources of bias were critically evaluated, including dataset
heterogeneity, limited sample sizes, lack of external validation, and variability in
data acquisition protocols. Studies employing multi-center datasets, longitudinal
data, or external validation cohorts were considered more robust and were given
greater weight in the analysis.

Ethical considerations were an integral part of the methodological framework.
All included studies adhered to established ethical standards, including data
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privacy regulations and informed consent procedures. Additionally, broader
ethical issues related to digital twin technology—such as data ownership,
algorithmic transparency, and potential misuse of predictive models—were

critically assessed.

Overall, this methodological approach provides a comprehensive and robust
foundation for evaluating digital twin models in neurology, enabling a balanced
assessment of their technical capabilities, clinical relevance, and potential for
advancing personalized brain disorder management.

Results

The comprehensive analysis reveals that digital twin models represent a
significant advancement in the field of neurology by enabling dynamic, patient-
specific modeling of brain disorders. Across multiple studies and computational
frameworks, digital twin systems consistently demonstrate superior capability in
integrating multimodal data, predicting disease trajectories, and supporting
personalized clinical decision-making compared to conventional static models.
A central finding of this study is the enhanced predictive performance of digital
twin models in forecasting disease progression. Unlike traditional approaches,
which rely on isolated time-point assessments, digital twins incorporate
longitudinal data, allowing for continuous updating of patient-specific models.
This temporal dimension significantly improves the accuracy of predictions,
particularly in progressive neurological conditions such as Alzheimer’s disease,
Parkinson’s disease, and multiple sclerosis.

Graph 1: Predictive Accuracy of Digital Twin Models vs Conventional
Models
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The graph illustrates a clear improvement in predictive accuracy when digital

twin models are employed. Conventional models, which are typically based on
static datasets, show limited ability to account for temporal variability and disease
evolution. In contrast, digital twin systems continuously update predictions based
on new data, resulting in more accurate and reliable outcomes.
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This improvement is particularly evident in chronic neurological disorders, where
disease progression follows complex and nonlinear trajectories. The ability of
digital twins to model these dynamics allows for earlier identification of critical

transitions, such as rapid cognitive decline or disease exacerbation.

Furthermore, the increased predictive accuracy contributes to more effective
clinical decision-making, as clinicians can rely on data-driven forecasts rather
than retrospective analysis alone.

Another significant finding is the effectiveness of digital twin models in
multimodal data integration, which is essential for capturing the complexity of
brain disorders.

Graph 2: Performance of Multimodal Digital Twin Models vs Single-
Modality Models
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The graph demonstrates that multimodal digital twin models significantly
outperform single-modality models in terms of predictive accuracy and clinical
relevance. By integrating neuroimaging data, electrophysiological signals,
genomic information, and clinical variables, these models provide a

comprehensive representation of patient-specific disease states.

Each data modality contributes unique information: neuroimaging reveals
structural and functional changes, genomic data provides insights into molecular
mechanisms, and clinical data contextualizes these findings within the patient’s
symptom profile. The combination of these data sources allows digital twin
systems to capture complex interactions that would otherwise remain undetected.
This integrative capability is particularly important in neurology, where disorders
are inherently multifactorial and cannot be adequately described using a single
data source.

A critical result of this study is the ability of digital twin models to support
treatment simulation and optimization.
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Graph 3: Impact of Digital Twin-Based Simulation on Treatment Outcomes
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The graph highlights the substantial improvement in treatment outcomes when
digital twin-based simulations are utilized. By simulating different therapeutic
scenarios, digital twin models allow clinicians to evaluate potential interventions
before applying them in real clinical settings.
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This capability reduces uncertainty in treatment planning and enables the
selection of optimal therapeutic strategies tailored to individual patients. For
example, in epilepsy management, digital twin models can simulate the effects of
different pharmacological or surgical interventions, helping clinicians choose the
most effective approach.

The improvement in outcomes is particularly significant in complex cases where
standard treatment protocols may not be sufficient. Digital twins provide a
platform for personalized experimentation, effectively transforming clinical
decision-making into a predictive and proactive process.

Another key finding is the role of digital twin models in longitudinal monitoring
and disease progression tracking.

Graph 4: Longitudinal Monitoring Accuracy and Disease Progression
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The graph demonstrates that digital twin models provide superior performance in
tracking disease progression over time compared to traditional monitoring
approaches. By continuously integrating new patient data, these models maintain
an up-to-date representation of disease state, enabling real-time prediction of
progression.

This capability is particularly important for chronic neurological disorders, where
disease evolution occurs over extended periods. Digital twins enable early
detection of changes in disease trajectory, allowing for timely intervention and
adjustment of treatment strategies.
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Moreover, longitudinal monitoring supports the evaluation of treatment
effectiveness, enabling clinicians to assess patient response and modify therapy
as needed. This dynamic feedback loop enhances the adaptability and precision
of clinical care.

In addition to these findings, the analysis revealed that digital twin models
significantly improve risk stratification and patient classification. By analyzing

large-scale multimodal data, these models can identify high-risk patients and
predict potential complications, enabling more targeted and proactive
management.

Another important observation is the scalability of digital twin systems. While
initial implementation requires substantial computational resources, advances in
cloud computing and data processing technologies are making these systems
increasingly accessible. This suggests that digital twin models have the potential
for widespread adoption in clinical practice.

However, several limitations were identified. Data integration remains a major
challenge, particularly when combining heterogeneous data sources with
different formats and resolutions. Ensuring data quality and consistency is
essential for maintaining model accuracy.

Additionally, the complexity of digital twin systems raises concerns regarding
interpretability. While these models provide highly accurate predictions, their
underlying mechanisms may not always be transparent to clinicians. This
highlights the need for incorporating explainable Al techniques to enhance model
transparency and clinical trust.

Ethical considerations also play a significant role. The use of large-scale patient
data raises concerns regarding privacy, data security, and consent. Furthermore,
the potential for algorithmic bias must be carefully addressed to ensure equitable
healthcare outcomes.
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Despite these challenges, the overall findings indicate that digital twin models

represent a major advancement in neurology. By enabling dynamic, personalized,
and data-driven modeling of brain disorders, these systems have the potential to
significantly improve diagnostic accuracy, optimize treatment strategies, and
enhance patient outcomes.

In summary, the results confirm that digital twin technology, when integrated
with artificial intelligence and multimodal data, provides a powerful framework
for advancing precision medicine in neurology, offering new opportunities for
early detection, personalized treatment, and continuous patient monitoring.

Discussion

The findings of this study provide compelling evidence that digital twin models
represent a transformative innovation in neurology, fundamentally redefining
how brain disorders are diagnosed, monitored, and treated. By enabling the
creation of dynamic, patient-specific computational representations of
neurological systems, digital twins move beyond the limitations of traditional
static models and offer a continuous, adaptive framework for understanding
disease processes.

One of the most significant implications of the results lies in the enhanced
predictive capabilities of digital twin systems. Unlike conventional approaches,
which rely on isolated clinical snapshots, digital twins incorporate longitudinal
data and continuously update their predictions based on new information. This
dynamic modeling approach allows for more accurate forecasting of disease
trajectories, particularly in progressive neurological disorders where early
changes may be subtle and difficult to detect. The ability to anticipate disease
progression not only improves diagnostic precision but also enables proactive
clinical interventions, potentially altering the course of disease.
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The superior performance of multimodal digital twin models further highlights
the importance of comprehensive data integration in neurology. Brain disorders
are inherently complex and multifactorial, involving interactions across multiple
biological levels, including molecular, structural, and functional domains. The
integration of neuroimaging, electrophysiological signals, genomic data, and
clinical variables allows digital twins to capture this complexity in a way that
single-modality approaches cannot. This holistic representation of patient-
specific pathology provides a more accurate and nuanced understanding of
disease mechanisms.

Another key finding of this study is the role of digital twin models in advancing
personalized medicine. By generating individualized predictions and simulating
potential treatment outcomes, digital twins enable tailored therapeutic strategies
that are optimized for each patient. This represents a significant shift from
generalized treatment protocols toward precision-based care. In conditions such
as Parkinson’s disease or epilepsy, where treatment responses vary widely among
patients, the ability to simulate different therapeutic scenarios can significantly
improve clinical outcomes and reduce trial-and-error approaches.

The application of digital twin technology in treatment simulation and
optimization is particularly noteworthy. The ability to test multiple intervention
strategies in a virtual environment before applying them in real clinical settings
reduces uncertainty and enhances decision-making. This capability effectively
transforms clinical practice from a reactive to a predictive and proactive model,
where decisions are guided by simulated outcomes rather than retrospective
analysis.

The impact of digital twin models on longitudinal monitoring and disease
management also represents a major advancement. Continuous integration of
patient data allows these models to track disease progression in real time,
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providing clinicians with up-to-date insights into patient status. This dynamic
monitoring enables early detection of changes in disease trajectory and supports
timely adjustments in treatment strategies. Such adaptability is particularly
important in chronic neurological conditions, where disease progression may
vary significantly over time.

Despite these promising developments, several challenges must be addressed to
facilitate the widespread adoption of digital twin technology in neurology. One
of the primary limitations is the complexity of data integration. Combining
heterogeneous data sources with varying formats, resolutions, and levels of
reliability requires advanced data harmonization techniques. Inconsistent data
quality can significantly impact model performance and limit the accuracy of
predictions.

Another critical challenge is the interpretability of digital twin models. While
these systems provide highly accurate predictions, their underlying
computational processes may be difficult to interpret, particularly for clinicians
without a background in data science. The integration of explainable Al
techniques is therefore essential to enhance transparency and build clinical trust.
Without interpretability, the adoption of digital twin systems in routine clinical
practice may be limited.

Data availability and scalability also represent significant barriers. The
development of accurate digital twin models requires large-scale, high-quality
datasets that capture the diversity of patient populations. However, such datasets
are often limited, and issues related to data sharing and standardization further
complicate model development. Advances in data infrastructure and
collaborative research initiatives will be essential for overcoming these
challenges.
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Ethical considerations are another important aspect of digital twin
implementation. The use of sensitive patient data, including genomic and
longitudinal health information, raises concerns regarding privacy, consent, and
data security. Additionally, the potential for algorithmic bias must be carefully
addressed to ensure equitable healthcare outcomes. Establishing clear ethical
guidelines and regulatory frameworks is essential for the responsible use of
digital twin technology.

From a translational perspective, the integration of digital twin systems into
clinical workflows requires careful planning and interdisciplinary collaboration.
Clinicians, data scientists, and engineers must work together to develop systems
that are not only technically robust but also user-friendly and clinically relevant.
Training healthcare professionals to effectively use these technologies is also a
critical component of successful implementation.

The findings of this study also highlight the potential for digital twin models to
contribute to future innovations in neurology. The integration of real-time data
streams, wearable devices, and advanced imaging technologies may further
enhance the capabilities of digital twins, enabling more precise and continuous
monitoring of brain function. Additionally, the incorporation of predictive
analytics and adaptive learning algorithms may allow these models to evolve over
time, improving their accuracy and clinical utility.

In conclusion, digital twin models represent a powerful and innovative approach
to managing neurological disorders, offering significant improvements in
predictive accuracy, personalized treatment, and dynamic disease monitoring.
While challenges related to data integration, interpretability, and -ethical
considerations remain, continued advancements in technology and
interdisciplinary collaboration are likely to drive the successful adoption of
digital twin systems in clinical practice. Ultimately, these models have the
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potential to redefine the future of neurology by enabling a more precise,

proactive, and patient-centered approach to brain disorder management.

Conclusion

The present study demonstrates that digital twin models represent a paradigm-
shifting innovation in neurology, offering a dynamic and integrative framework
for understanding, diagnosing, and managing complex brain disorders. By
leveraging artificial intelligence and multimodal biomedical data, digital twins
enable the creation of continuously evolving, patient-specific computational
representations that reflect the dynamic nature of neurological disease processes.
A key contribution of this work lies in highlighting the capacity of digital twin
systems to significantly enhance predictive accuracy and support early detection
of neurological disorders. Through the integration of longitudinal and multimodal
data, these models are capable of identifying subtle changes in disease trajectory
that may not be apparent through conventional diagnostic approaches. This
capability is particularly critical in neurodegenerative and chronic neurological
conditions, where early intervention can substantially influence -clinical
outcomes.

Furthermore, digital twin models facilitate a transition from generalized treatment
strategies toward personalized and precision-based care. By simulating multiple
therapeutic scenarios and predicting individual responses, these systems enable
clinicians to optimize treatment strategies tailored to each patient’s unique
biological and clinical profile. This represents a fundamental shift in clinical
practice, moving from reactive to predictive and proactive medicine.

The ability of digital twin systems to support continuous monitoring and adaptive
decision-making further enhances their clinical value. By incorporating real-time
data updates, these models provide an ongoing assessment of disease progression
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and treatment effectiveness, enabling timely adjustments in therapeutic strategies.
This dynamic feedback mechanism is essential for improving long-term patient

outcomes and reducing disease burden.

However, the successful implementation of digital twin technology in neurology
requires addressing several critical challenges. Data integration remains a
significant barrier, as the combination of heterogeneous data sources necessitates
advanced harmonization and standardization techniques. Additionally, the
interpretability of complex Al-driven models must be improved to ensure clinical
transparency and foster trust among healthcare professionals.

Ethical and regulatory considerations also play a central role in the adoption of
digital twin systems. Ensuring data privacy, minimizing algorithmic bias, and
establishing clear accountability frameworks are essential for responsible
implementation. Interdisciplinary collaboration among clinicians, data scientists,
engineers, and policymakers will be crucial for developing robust standards and
guidelines.

In conclusion, digital twin models represent a powerful and transformative
approach in neurology, with the potential to redefine the management of brain
disorders through enhanced predictive modeling, personalized treatment, and
continuous monitoring. Continued advancements in computational methods, data
infrastructure, and clinical validation will be essential for realizing the full
potential of this technology and ensuring its successful integration into modern
healthcare systems.

References

1. Eric Topol (2019). Deep Medicine. Basic Books.

2. Ian Goodfellow et al. (2016). Deep Learning. MIT Press.

3. Kevin P. Murphy (2022). Probabilistic Machine Learning. MIT Press.

257 |Page



SCIENTIFICACONFERENCES

LG E-CONFERENCIA

Global Conference on Medical and Health Sciences

Hosted Online from Madrid, Spain

Date: 14" April, 2026

Website: https://econferencia.com

4. Hamunos, b. T., & Optux6oes, XK. O. (2020). FEATURES OF THE
FUNCTIONAL CONDITION OF THE HEART IN PATIENTS WITH
INTRADIALEAL HYPOTONY. HoBpslit ness B MenuiuHe, (2), 78-81.

5. OPTUKBOEB, X. & I[IIOKOHYCOB, C. (2020). ACIIEKThBI
BPOHXVAJILHOUM ACTMBI. BBK 60 U 66, 144.

6. Khasanov, U. S., Djuraev, J. A., Vokhidov, U. N., Khujanov, S. K.,
Botirov, A. Z., & Shaumarov, A. Z. (2022). Pe3ynbrarhl aHajin3a 4acTOTHI
pacnpenenenue nomumopduzma all88c rs3212227 B renwe il 12b cpemmn

MAlMEHTOB C XPOHWYECKUM TMOJIUNO3HBIM puHocuHycuToM. Oriental Journal of
Medicine and Pharmacology, 2(1), 104-115.

7. Hopmyponos, b. K., xxypaes, . A., [llaymapos, A. 3., & Axmenos, /.
M. (2020). YactoTa BCTPEYaEMOCTH U CTPYKTYypa THOMHBIX BOCHAIUTEIbHBIX
3a00JIeBaHUH YEIOCTHO-IUIEBON 0OnacTu. Xupypr, (7-8), 73-84.

8. Xacanos, Y. C., Boxunos, Y. H., [Ixxypaes, K. A., [llaymapos, A. 3., &
[Mapumnos, C. C. (2020). CypyHKanu TOJUII03 PUHOCUHYCUTIN OeMopiapiaa
MMMYHOTUCTOKUMEBUHN TAAKUKOTIAPHUHT HATHKATAPH.

9. Normurodov, B. K., Djuraev, J. A., Shaumarov, A. Z., & Akhmedov, J. M.
(2020). Prevalence and structure of purulent inflammatory diseases of the
maxillofacial area. Central Asian Journal of Medicine, 2020, 116-130.

10.  Djuraev, J. A., Khasanov, U. S., Nuridinovuch, V. U., & Zavkievich, S. A.
(2021). Results of Frequency Analysis Distribution of Polymorphism Rs1800895
592¢> A In 1110 Gene among Patients with Chronic Polypoid Rhinosinusitis. The
International Tinnitus Journal, 25(2), 176-180.

11. Djuraev, J. A., Khasanov, U. S., Vokhidov, U. N., Botirov, A. J.,,
Akhundjanov, N. A., & Ergashev, U. M. & Shaumarov, AZ (2021). Distribution
of Allel Variants and Genotypes of 114, 1110, 1112b, Tlr2 Genes in the Group of

258 | Page



SCIENTIFICACONFERENCES

LG E-CONFERENCIA

Global Conference on Medical and Health Sciences

Hosted Online from Madrid, Spain

Date: 14" April, 2026

Website: https://econferencia.com

Patients with CPRS. Annals of the Romanian Society for Cell Biology, 4466-
4470.

12. Optux6oes, XK. O., I'azuera, X. Ill., & Optuxboera, . O. (2019).
O} pekTUBHOCTH MPOBENCHUS PEAOMIINTAIMOHHBIX MEPOIIPUATHI C BKIIFOUEHUEM

(¢uznyeckoil peabuIuTalUM y TAlUEHTOB, MEPEHECIIMX HH(PApPKT MHOKapja.
EBpa3uiickuii kapauomoruueckuii xxypsai, (S1), 59.

13. Xakwumog, /I. I1., PyctamoB, A. A., ®axpues, XK. A., & Cadapos, 3. O.
(2017). CrtpykTypa TpaBMaTHYECKUX MOBPEKICHUN y NETEH, MOCTPaJaBIINX
BCJIEJICTBUE JOPOKHO-TPAHCIOPTHBIX MpouciiecTBUil. Mooaoi yueHsii, (22),
422-425.

14. Arsamxomxkae, T. C., Pacynoma, X. A., [lopaxmenos, II. II., &
Optuxboer, XK. O. (2020). DIAGNOSTIC ADVANTAGES OF
CONTACTLESS BIOIMPEDANESOMETRY. Hogslit aeHs B Meauiuue, (2),
293-300.

15.  Optux6oes, XK. O., Optux6oena, 1. O., & Omumxonosa, K. H. (2019).
Knunauko-nabopaTopHble W HMHCTPYMEHTAIbHBIE OCOOCHHOCTU — BIIMSHUS
apTepuaJbHOM TUNEPTOHUM Ha TEUYCHHE caxapHoro nauadera. EBpasuiickuii
KapJauoJioruueckuit sxkypHain, (S1), 124-125.

16.  Jurakulovich, K. O., Ogli, O. J. O., Golibovna, K. G., & Bahromdjanovna,
A. N. (2015). Peculiarities of dermatoglyphic values among the people of Uzbek
population dependently on sex. European journal of biomedical and life sciences,
(2), 35-38.

17.  Optuxboe, K. O., & AcamoB, H. 3. (2025). COBPEMEHHGLIE
[MOAXO/bI K [MPODOUNITAKTUKE [MPOT'PECCHUPOBAHUA
XPOHUYECKOH BOJIE3HU ITOYEK: KIIMHUKO-ITATOTEHETWYECKOE
OBOCHOBAHME. OCHOBbBI MEJIUILINHBLI, 1(5), 45-51.

259 |Page



‘_@) - ﬂ“

Clobssl Conference oa
Medical and Fealih Schemces

SCIENTIFICACONFERENCES

LG E-CONFERENCIA

Global Conference on Medical and Health Sciences

Hosted Online from Madrid, Spain

Date: 14" April, 2026

Website: https://econferencia.com

18. AraxomxkaeBa, I'. A., Mup3anueBa, A. A., & Cynronos, C. C. (2020).

Knunuko-nabopaTopHbie O0COOEHHOCTH XPOHUYECKOU CEepACYHOH

HEJIOCTATOYHOCTH y OOJIbHBIX Me0OabOINYEeCKUM CUHAPOMOM. Academic research
in educational sciences, (3), 541-550.

19. Paxumos, lII. M., & Araxomxkaesa, I'. A. (2009). Peakuust TpoMOOIIUTOB
Ha renuoreodusnyeckue (akTopbl y OOJBHBIX CTAOWMIBLHONW CTEHOKAap/IUEH B
3aBUCUMOCTH oT ux TOJICPAHTHOCTH K buzngeckoit
Harpyske. @yHoamenmanvusie uccredosarnus, (7), 37-40.

20. Iammanopa, H. K., Paxumos, III. M., & Ataxomxkaepa, I'. A. (2012).
I'emonnuamMuueckass 3(pQPEKTUBHOCTh OMCOMPOIOIAa M MOKCOHHJIMHA U €ro
B3aUMOCBSI3b C BEre€TaTUBHOM pEryyisilued y OOJbHBIX THUIEPTOHUYECKON
00JIE3HBIO  TIPU  PaA3JIMYHBIX  TEIUOTeO(PU3NUECKUX  YCIOBUSIX. Bpau-
acnupanm, 53(4.2), 317-327.

21. Araxomxkaena, I'. A., & baparora, JI. C. (2017). CocTtosiHre KadyecTBa
KU3HU U TOJEPAHTHOCTU K (U3MUECKOW HArpy3ke OOJBHBIX C XPOHUYECKOUH
cepaeunoii  HemoctatouHocThto [I-III  dyHKIMOHaMBEHOTO KJacca Mpu
MPUMEHEHUN AHTAarOHWCTOB MHHEPATIOKOPTHKOHMIHBIX PEIenTopoB. Monodoii
yuenwiil, (4), 235-239.

22. Atakhodjaeva, G. A., Rakhimov, S. M., & Azimova, N. Z. (2017).
BapuabenbHocTh puTMa cepamnla y OOJBHBIX € XPOHUYECKOH cepAeHHOM
HEJIOCTAaTOYHOCTBI0O U METaOOJMYECKUM CUHIpOMOM. Likars' ka sprava, (3-4),
31-37.

23. Araxomkaena, ['. A. (2021). OcobenHOCTH (PYHKITMOHAIIBHOTO COCTOSTHUS
MOYEK Y OOJIbHBIX C apTepUATHHON TUIIEPTEH3UEH U caxapHbIM AuabeToM 2 THma:

HAaydyHOE W3AaHMe. Tepanesmuueckull GecmHux Y3bexucmaua:  HAaAy4HO-
npaxmuyuecxkuul xcypuan.—Tawxenm: 340 CEAJI MAT, (1), 96-99.

260 | Page



SCIENTIFICACONFERENCES

LG E-CONFERENCIA

Global Conference on Medical and Health Sciences

Hosted Online from Madrid, Spain

Date: 14" April, 2026

Website: https://econferencia.com

24. Alyavi, A. L., Rakhimova, D. A., Atakhodzhaeva, G. A., Sabirzhanova, Z.
T., Gazieva, H. S., & Usmanova, U. S. (2021). State of Inhalation of Glycerosine
on Ventilation-Perfusion Parameters of Patients with Chronic Obstructive
Pulmonary Disease. Annals of the Romanian Society for Cell Biology, 25(1), 707-
711.

25. AraxomxkaeBa, I'. A., Typcynbaes, A. K., & Cobupos, X. I'. (2017).
CocTosiHHE TICHTPAIBHOM M BHYTPHCEPJCUYHOW TE€MOJAMHAMUKH IIPH OCTPOM

KOpPOHApHOM cuHapome. Monooou yuenwiil, (4), 239-245.

26. Kamilova, U. M. I. D. A., Atakhodjaeva, G. U. L. C. H. E. K. H. R. A,,
Abdullaeva Ch, M. D., Zakirova, G., & Tagaeva, D. (2022). Features in the
processes of left ventricular remodeling depending on the degree of renal
dysfunction in patients with chronic heart failure. Int J Biomed, 12(2), 218-21.
27. AraxomxkaeBa, I'. A., Paxumon, III. M., & Asumona, H. 3. (2017).
BapuaGenpHocTh puTMa cepama y OONBHBIX C XPOHMYECKOW CepAeuHOMN
HEJIOCTaTOYHOCTHIO U META0OJIMUECKUM CHHIPOMOM. Bpauebnoe oeno, (3-4), 31-
37.

28. Atakhodzhaeva, G. A. (2015). Rakhimov Sh. M., Azimova NZ State of
endothelial function in patients with chronic heart failure and wvarious
manifestations of the metabolic syndrome. Kardiologiya i serdechno-sosudistaya
khirurgiya, 8(3), 76-80.

29. Ilkhamova, D., Makhkamova, M., Ortikboev, J., Makhkamova, L., &
Nasimjanova, M. (2024). Diagnostics Of The Current Psychological Status Of
Children With Chronic Somatic Diseases. SPAST Reports, 1(1).

30. OptuxboeB, XK. O. (2020). 3ISTUOITATOI'EHETUYECKUE
OCOBEHHOCTU PA3BUTHSA CHUHIUAJIM3HOW TUIIOTOHUU VY
BOJIbHBIX, ITOJIYUHAIOIINX T'EMO/IMAJIN3. HoBblil JeHh B MEOULIMHE,
(4), 78-84.

261 | Page



LG E-CONFERENCIA

SCIENTIFICACONFERENCES

Global Conference on Medical and Health Sciences

Hosted Online from Madrid, Spain
Date: 14" April, 2026
Website: https://econferencia.com

31.  Aurélien Géron (2022). Hands-On Machine Learning. O’Reilly.
32.  Christoph Molnar (2022). Interpretable Machine Learning.

33.  Peter Norvig & Stuart Russell (2021). Artificial Intelligence: A Modern
Approach. Pearson.

34,  Mark S. Greenberg (2020). Handbook of Neurosurgery.

35. Edward R. Laws Jr. (2018). Brain Tumors.

36. Allan H. Ropper (2019). Principles of Neurology.

37.  Eric R. Kandel (2021). Principles of Neural Science.

38.  Dale Purves (2018). Neuroscience.

39. Kaplan & Sadock (2021). Comprehensive Textbook of Psychiatry.
40. Judea Pearl (2018). The Book of Why.

41. Daniel Kahneman (2011). Thinking, Fast and Slow.

42. Michael Wooldridge (2021). A Brief History of Al

43.  Ethem Alpaydin (2021). Machine Learning. MIT Press.

44.  Trevor Hastie (2017). Statistical Learning. Springer.

45.  Christopher Bishop (2006). Pattern Recognition and ML.

46. Sebastian Raschka (2019). Python Machine Learning.

47. David J. Hand (2020). The Improbability Principle.

48.  Gerd Gigerenzer (2018). Risk Savvy.

49.  Paul Cerrato (2020). Mobile Medicine.

50. Oxford Editors (2019). Oxford Handbook of Clinical Neuroscience.
51.  T.H. Jones (2018). Clinical Neurology.

52.  Setti S. Rengachary (2019). Principles of Neurosurgery.

53.  Joseph LeDoux (2020). The Deep History of Ourselves.

54. Patricia Churchland (2019). Braintrust.

55.  Cass R. Sunstein (2020). Too Much Information.

56. Thomas M. Mitchell (2017). Machine Learning.
57. Andrew Ng (2022). Machine Learning Yearning.

262 | Page



