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Abstract: cancer remains a leading cause of morbidity and mortality worldwide, with nearly
20 million new cases and 9.7 million deaths reported in 2022. The increasing burden of cancer, driven
by population growth and aging, necessitates innovative solutions to improve diagnosis, prognosis, and
treatment outcomes. Artificial Intelligence has emerged as a transformative tool in oncology, offering
significant potential in cancer detection, diagnosis, and personalized treatment strategies. This review
explores the real-world applications of Artificial Intelligence in oncology, focusing on lung cancer and
Mecmo ons ypasnenus.breast cancer, two of the most prevalent and deadly cancers globally. Artificial
Intelligence-driven technologies, particularly in imaging, pathology, and genomics, have demonstrated
remarkable success in enhancing early detection, diagnostic accuracy, and treatment planning. In lung
cancer, Artificial Intelligence-powered imaging tools, such as deep learning models, have shown high
sensitivity and specificity in detecting small pulmonary nodules, often missed by traditional methods.
Similarly, in breast cancer, Artificial Intelligence has proven effective in mammography interpretation,
reducing false positives and false negatives, and alleviating the workload of radiologists. Despite
its promising potential, the integration of Artificial Intelligence into clinical practice faces several
challenges, including issues related to data quality, algorithmic biases, and ethical considerations.
The "black box" nature of many Artificial Intelligence systems poses a significant barrier to clinical
acceptance, highlighting the need for explainable Artificial Intelligence to provide transparent and
interpretable decision-making processes. Furthermore, the successful implementation of Artificial
Intelligence in oncology requires robust regulatory frameworks and standardized protocols to ensure
patient safety and data security. This review underscores the transformative potential of Artificial
Intelligence in revolutionizing cancer care, emphasizing the importance of addressing key challenges
to harness its full potential. By enhancing early detection, reducing diagnostic errors, and enabling
personalized treatment strategies, Artificial Intelligence has the potential to significantly improve
patient outcomes and reduce the global burden of cancer. However, its successful integration into
clinical practice will depend on interdisciplinary collaboration, ethical considerations, and a
commitment to responsible implementation.
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Introduction

Cancer remains one of the leading causes of
morbidity and mortality worldwide, with nearly
20 million new cases and 9.7 million cancer-
related deaths reported in 2022. Current estimates
suggest that 1 in 5 individuals will develop
cancer during their lifetime, with approximately
1 in 9 men and 1 in 12 women succumbing to the
disease. By 2050, over 35 million new cases are
projected annually, representing a 77% increase
compared to 2022, driven by population growth
and aging trends [1].

The high cost of cancer treatments poses
financial challenges for patients and healthcare
systems, affecting treatment decisions and ac-
cess even today [2]. Moreover, oncology faces
numerous challenges that necessitate innovative
solutions to improve cancer treatment and patient
outcomes. Key challenges include drug resistance,
the need for personalized medicine, and the
integration of digital health technologies [3].

Artificial Intelligence (Al) is being utilized
across multiple domains in oncology, including
radiology, pathology, genomics, and clinical
decision support [4]. It aids in cancer detection,
diagnosis, and treatment by analyzing complex
datasets such as imaging, genomics, and medical
records [5]. Machine learning (ML) and deep
learning (DL) techniques are particularly
effective in mining data for tumor screening,
diagnosis, and prognosis, thereby supporting
precision medicine [6]. Recent achievements
in precision medicine include the analysis of
multi-omics data, which encompasses genomics,
transcriptomics, and proteomics. This enables
the development of targeted treatment strategies
tailored to individual patients, improving
clinical outcomes. Additionally, the ability
to identify new biomarkers further supports
personalized treatment plans [7]. Despite its
promising potential, Al in oncology faces
several challenges. These include issues related
to data quality, algorithmic biases, and the
need for ethical and responsible Al design. The
integration of Al into clinical practice is also
hindered by regulatory oversight and the need
for validation in oncology-specific settings [8].

Al, as a term, refers to a branch of computer
science that emulates human intelligence. These
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systems are developed and programmed to
perform cognitive functions such as decision-
making, problem-solving, and learning [9]. ML
is a subfield of Al, defined as a computational
system based on a set of algorithms for analyzing
data. It uses multiple layers of analysis to “learn”
from initial data and “predict” future outcomes
[10]. With each instance of data processing,
the expansion of the dataset, adjustments in the
arrangement of layers, and the depth of analysis,
the quality of classification, regression, and data
clustering significantly improves for specific
tasks [11]. DL is an ML technique that comprises
multiple layers of convolutional neural networks
(CNN) [12]. DL incorporates different functional
layers of artificial neurons or “nodes,” such as
input layers, multiple hidden layers, and output
layers [9]. Each “node” is connected to the initial
and deeper layers via edges, and the strength of
their connection is referred to as “weight” [13].
The input layer typically contains quantified
values derived from the dataset of interest. For
example, in Al-assisted histopathology image
analysis, this data could represent the intensity
value of a specific pixel in an image. The deeper,
hidden layers of the DL model perform feature
construction, refining the representations from
previous layers [14]. Such algorithms can “learn”
feature representations automatically, avoiding
bias and unnecessary additional engineering,
and providing accurate end-to-end results
[15]. For instance, the differences between
ML and DL algorithms for implementation in
histopathology include training style, training
time, algorithm complexity, data size, and data
processing resources. While ML algorithms can
train faster and have less complex structures,
they are typically trainable with smaller datasets
and require fully annotated data. In contrast, DL
algorithms require significantly more training
time, have highly complex models, and can
produce accurate results with very large datasets
and diverse levels of data annotation [16].

Aim

This study aims to analyze real-world
applications of Al in oncology, focusing on
its role in cancer diagnosis, prognosis, and
treatment. By reviewing successful case studies
and current Al-driven projects, this research
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seeks to identify the best practices for integrating
Al into clinical workflows in lung cancer (LC)
and breast cancer (BC).

Materials and Methods

This review examined scientific works
related to the application of AI models in
oncology, focusing on publications from 2020
to 2024 available in scientific databases. The
analysis of medical articles we conducted using
combinations of the following terms: artificial
intelligence, deep learning, machine learning,
lung neoplasms, and breast neoplasms. More
than 1,100 articles were reviewed to assess their
originality and to ensure a diverse representation
of the wide range of applications of Al systems
in oncology-related contexts and 56 sources for
references were selected that are most relevant to
the topic. We chose LC and BC as the materials
for our study, since these two malignant
tumors were the most frequently encountered
when processing the data. When analyzing the
literature, we also paid attention to the use of
the statistical AUC (area under the curve) metric
of binary classification quality to evaluate the
effectiveness of the Al model by the authors and
considered only those articles where the AUC is
more than 0.7.

Review and Discussion

The global Al in oncology market was valued
at USD 2.80 billion in 2023 and is expected
to grow at a compound annual growth rate of
28.92% from 2024 to 2030 [17], thus the medical
community suggests that trends in financial
growth, combined with the projected increase in
the morbidity and prevalence of oncology-related
conditions [1], makes a significant potential
for the rapid implementation of Al-related
technologies in clinical practice. This could also
lead to the establishment of reliable "pipelines,"
laws, and standards for trustworthy and effective
oncology treatment in the coming years.

Considering the current statistics of cancer
incidence, LC remains one of the most prevalent
and deadly cancers worldwide, with over 1.9
million cases reported globally in 2022 and more
than half a million deaths attributed to it [18].
Traditionally, LC diagnosis relies on imaging
techniques such as computed tomography (CT)
and positron emission tomography (PET),
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which are considered the gold standard for
identifying abnormal masses or tumors in the
lungs [18]. However, accuracy of these methods
is relatively low for early-stage LC detection
and can be affected by various factors such
as lung vacuolation or tissue reshaping [19]
and Al-powered imaging tools, such as DL
models, show great promise in improving early
detection precision. These tools can identify
small pulmonary nodules with high sensitivity
and specificity, even for nodules as small as 3-5
millimeters and they can also flag suspicious
areas for further review, which might easily be
overlooked by the human eye [20].

Forinstance, astudy by Liu etal. demonstrated
that Al-assisted CT imaging achieved a sensitivity
and specificity of 87%, with an AUC of 0.93.
Their findings suggest that Al-assisted diagnostic
systems for CT imaging exhibit high diagnostic
accuracy for LC detection and hold significant
potential for improving early detection rates.
No less important, in our opinion, the study
also highlights the limitations of human-driven
diagnostic methods, which rely on manual
pathology section analysis and the subjective
nature of film reading, potentially leading to
misdiagnoses [21]. However, it is important to
note that Al-driven methods are significantly
constrained by untimely data updates and small
sample sizes, which can reduce their potential
benefits and delay full development. A study
by Kiraly et al. evaluated the importance of Al
in LC screening across cohorts in the USA and
Japan, involving 627 low-dose CT cases, where
141 cancer-positive cases were interpreted by
12 radiologists. The use of Al systems improved
specificity by 5.5% in the USA and 6.7% in Japan,
with no significant loss in sensitivity [22]. This
work highlights the advantages of Al-assisted
imaging in avoiding unnecessary lung biopsies,
reducing overaggressive follow-up imaging.

From a pathomorphological point of view
LC is a heterogeneous disease with various
subtypes that behave differently, small-cell LC,
may be especially difficult to detect early or
may grow slowly, making them challenging to
identify in the initial stages [23]. Avanzo et al.
demonstrated the great capabilities of Al in early
differentiation of LC by applying support vector
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machine to distinguish adenocarcinoma from
focal pneumonia based on CT and PET scans,
achieving an accuracy of 87.6%. Additionally,
their study highlighted Al's strength in assessing
radiation effects and immunotherapy-induced
pneumonitis, alongside its ability to differentiate
between adenocarcinoma and pneumonia, and
underscores Al's future influence to clinical
practice in precise classification and early
detection [24].

According to many authors, in addition to
imaging for detecting malignant lung lesions,
tumor markers (e.g., TTF-1, Napsin A, Rb,
ALK, EGFR) are crucial for credible cancer
identification, however, the clinical use of many
well-known and newly identified biomarkers
remains limited due to inconsistencies in
oncology diagnosis and prognosis [25, 26].
A retrospective study by Zheng et al. utilized
radiomics and ML to predict recurrence and
survival outcomes in patients with LC. Using
data from 217 patients, the study achieved an
AUC 0f0.79 in the training cohort and 0.70 in the
validation cohort for prediction of lymph node
metastasis in stage [-I11IB non-small cell LC [27].
The next important diagnostic criterion in LC
diagnosis is nodule segmentation relies on image
analysis that outlines lung nodule boundaries
from the surrounding thoracic structures. This
allows for the accurate measurement of nodule
volume and size, as well as the determination of
nodule composition and potential malignancy
[28]. The research of Aydin et al. highlighted
the strong Al's capability in predicting invasive
adenocarcinoma from pure ground-glass nodules
using CNN. Their study included 301 patients
with LC pathologies, achieving a sensitivity
of 0.93, a precision of 0.82, and an F1 score
of 0.87 in detecting LC [29]. The methods
demonstrated in these studies have the potential
to enhance personalized treatment planning by
noninvasively and accurately identifying high-
risk patients, thereby improving preoperative
staging and guiding adjuvant therapies.

Precise diagnosis in LC often relies on
histological examinations, such as percutaneous
puncture biopsy or bronchoscopy. These methods
place a significant workload on oncology
specialists. Rgczkowska et al. showcased a CNN-
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based approach for tumor microenvironment
segmentation. Their study generated 23,199
image patches from hematoxylin-and-eosin-
stained LC tissue. The CNN model achieved an
AUC of up to 0.99 for tissue type classification
in LC, a c-index of 0.723 for survival
prediction, and an AUC of up to 73.5% for
mutation classification [31]. This study not only
demonstrated the strong trainability of Al for
tissue classification in histopathology diagnosis
of LC but also provided important insights for
designing novel cancer treatments. Their work
suggests the potential for Al to expand our
understanding of the tumor microenvironment's
effect on the tumor evolutionary process, and
also Al can accurately assist in tumor grading,
identifying molecular markers, and predicting
treatment responses [30].

Another study related to histopathology
detection of LC was presented by Noaman et al.,
which utilized various Al-related solutions, such
as ML support vector machine, decision trees,
random forests, and multinomial naive Bayes,
along with color histogram techniques for
histopathological classification. Their approach
achieved a remarkable accuracy of 99.683% for
LC detection. When extended to BC detection,
the same method achieved a commendable
accuracy rate of 94.808% [32]. In our opinion,
Noaman et al.'s study demonstrated the notable
stability and universality of Al models, which
allows for the successful reuse of the technology
across different oncology areas without requiring
excessive updates.

Another leading cause of cancer worldwide,
according to US statistics for 2024, is BC in
women: 310,720 new invasive cases, 56,500
cases of ductal carcinoma in situ, and 42,250
deaths per year [33]. The most common factors
that increase the risk of BC development include
family history, environmental exposures,
mutations in the BRCA1 and BRCA2 genes,
long-term exposure to estrogen, and late
menopause [34, 35]. Given the dire projections
for the rise in BC incidence and the complexity
of risk factor combinations, we believe Al
has the potential to be a transformative tool in
clinical oncology in terms of accurate diagnosis,
workload optimization, and facilitating perso-
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nalized treatment planning, ultimately leading
to improved patient outcomes [36, 37]. Unfor-
tunately, Al currently lacks the necessary
quality and quantity of data for widespread
implementation in real-world clinical practice,
but the accuracy and specificity demonstrated in
relatively small studies offer great promise for
the future of Al in BC screening [38].

Interpreting mammograms is a complex and
time-consuming task, and breast abnormalities
can be missed by human radiologists. Using
Al systems to identify structural abnormalities
can significantly reduce false-positive and
false-negative results, allowing for earlier
detection and more accurate diagnosis. For
example, Lotter et al. applied a DL model
to mammography, which outperformed five
specialists, increasing sensitivity by 14% in
classifying the mammograms. This method was
able to detect cancer at low screening rates and
identify cancer in clinically negative previous
mammograms [39,40].

Additionally, early detection of BC is critical
to improving survival rates, increasing the
chances of remission and improving overall
patient outcomes [41]. This was demonstrated by
the authors McKinney et al. who developed an Al
system capable of outperforming human experts
in interpreting mammograms, demonstrating its
ability to more accurately and effectively assist
in the early detection of BC. Their study showed
an absolute reduction in false positives of 5.7%
(US) and 1.2% (UK), and false negatives 0f 9.4%
(US) and 2.7% (UK) [42].

Equally important in the clinical use of Al
for BC screening is overcoming the limitations
of human interpretation of mammography.
A solution to this problem was solved by
Schaffter et al., who combined the most effective
Al algorithms, and their study achieved an
AUC of 0.942 and 92.0% specificity with the
same sensitivity [43]. While no Al algorithm
has outperformed a doctor's trained eye,
the combination of Al and a radiologist has
significantly improved the accuracy of screening
by a single user.

Naturally, the undeniable advantage is the
ability of Al to ease the burden on healthcare
professionals by automating repetitive and time-
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consuming tasks such as image interpretation,
pathology assessment, and administrative
documentation. Al-powered systems can
generate preliminary reports, prioritize urgent
cases, and reduce diagnostic errors, allowing
oncologists and radiologists to focus more on
complex decision-making and direct patient care
[44]. In a study by Ng et al., Al was evaluated as
a secondary reader in a multi-site study and the
results showed that Al-assisted reading reduced
the need for a second human review by 87% while
maintaining screening quality, and when used as
an independent reader, Al reduced the number
of cases referred to arbitration from 13% to 2%
[42,45,46]. It appears that soon, if implemented
inwidespread medical practice, Al could improve
overall efficiency, enhance interdisciplinary
collaboration, and reduce burnout among
healthcare workers. A retrospective cohort study
by Rai-Povedano et al. analyzed data from the
Cordoba Tomosynthesis Screening Trial, which
included 15,986 women screened using Al-
enhanced digital mammography and showed
a 72.5% reduction in workload compared to
traditional dual reading.[47]. A study by Pacile
et al. examined the impact of Al-assisted
mammography on improving radiologists'
diagnostic accuracy and examination time, with
a diagnostic accuracy of AUC 0.797 and reading
time of 62.79 seconds per case.[48]. We found
interesting a population-based study by Lang et
al. that demonstrated that Al can also classify
mammograms into low- and high-risk categories,
reducing unnecessary readings and minimizing
false positives [49]. The results of these studies
are promising and confirm the ability of Al to
improve the efficiency of population screening,
although further retrospective studies are needed.

The integration of Al into oncology faces
certain complexities and critical issues that
go beyond technical advances and touch upon
fundamental ethical, regulatory, and clinical
concerns. A major hurdle is the robustness
and generalizability of AI models. Many
algorithms are trained on datasets that may not
be representative of diverse patient populations,
introducing bias that can lead to suboptimal
treatment recommendations for underrepresented
groups [50]. The very promise of accurate
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diagnostics that Al aims to realize risks being
undermined by inconsistencies in data quality,
as well as differences in access to advanced Al
tools across healthcare settings [51]. Without
standardized, high-quality data, many experts
say Al risks perpetuating rather than reducing
inequalities in cancer care [52].

Beyond the technical aspects, the role of Al
in clinical decision making raises ethical and
professional concerns [53]. Oncologists should
be solely responsible for patient care, but the
growing presence of Al in diagnostic imaging,
treatment recommendations, and predictive
analytics is blurring the lines of responsibility
[54]. The lack of transparent decision-making
processes in many Al systems, often described
as “black boxes,” creates problems among
physicians who may find it difficult to interpret
the information generated by Al [55]. This is
where the need for explainable Al becomes
critical. Explainable Al ensures that the rationale
behind an Al model’s recommendations is
clear, interpretable, and clinically sound. Rather
than simply providing an output, explainable
Al allows oncologists to understand why a
particular decision was made, facilitating
informed decision-making and building trust in
Al-powered oncology as a whole [56]. Without
such interpretability, Al risks being seen as an
opaque and unaccountable tool rather than a
reliable support system in clinical practice.

Conclusions.

Our review of recent scientific research on the
role of Al in oncology leads us to conclude that
integrating Al into the diagnosis and treatment
of LC and BC will drive a transformative shift in
the medical field in the coming years. Al-driven
technologies, particularly in imaging, pathology,
and genomics, have shown significant potential
in enhancing early detection, improving
diagnostic accuracy, and advancing personalized
treatment strategies. By leveraging ML and deep
DL algorithms, Al can analyze complex datasets,
such as medical imaging and multi-omics data, to
identify subtle patterns that may be overlooked
by human clinicians. This capability is especially
crucial in the early stages of cancer, where timely
intervention can significantly improve patient
outcomes.
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In LC, AI has shown remarkable success in
enhancing the accuracy of imaging techniques
like CT and PET scans, enabling the detection
of small pulmonary nodules that are often
missed by traditional methods. Al's ability to
differentiate between benign and malignant
lesions, as well as its potential to predict treatment
responses, underscores its value in reducing
unnecessary biopsies and optimizing treatment
plans. Similarly, in BC, Al has proven to be a
powerful tool in mammography interpretation,
reducing false positives and false negatives,
and alleviating the workload of radiologists.
Studies have shown that Al-assisted systems
can outperform human experts in certain cases,
leading to earlier detection and more accurate
diagnoses.

However, the widespread adoption of Al
in oncology is not without challenges. Issues
related to data quality, algorithm biases, and the
need for ethical and responsible Al design must
be addressed to ensure equitable and effective
implementation. The "black box" nature of many
Al systems poses a significant barrier to clinical
acceptance, as oncologists require transparent
and interpretable decision-making processes
to trust and effectively utilize Al-generated
insights. Explainable Al is therefore essential
in bridging this gap, providing clinicians
with clear and justifiable reasoning behind Al
recommendations.

Moreover, the integration of Al into clinical
workflows must be accompanied by robust
regulatory  frameworks and standardized
protocols to ensure patient safety and data
security. The potential for Al to exacerbate
healthcare disparities, particularly in
underrepresented populations, highlights the
need for diverse and high-quality datasets
in training Al models. As Al continues to
evolve, interdisciplinary collaboration between
oncologists, data scientists, and policymakers
will be crucial in harnessing its full potential
while addressing ethical and practical concerns.
As we move forward, the continued development
of Al technologies, coupled with a commitment
to responsible implementation, will be essential
in realizing the transformative potential of Al in
oncology.

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

77


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

Financing ORCID ID and author’s contribution
This project received no external financial 0009-0000-9054-6282 (A, B, C, D) Artem
support. Kharchenko
Conflict of interests 0000-0001-6716-5334 (C, D, E, F) Alina
The authors declare no present or potential  Balabai
conflict of interests. A — Research concept and design, B —
Consent to publication Collection and/or assembly of data, C — Data

The work is of a review nature, and all rules  analysis and interpretation, D — Writing the
and regulations of the Committee on Ethics of article, E — Critical revision of the article, F —
Scientific Publications (COPE) were observed  Final approval of article
during its preparation and writing.

REFERENCES

1. Bray F, Laversanne M, Sung H, Ferlay J, Siegel R, Soerjomataram I, et al. Global cancer statistics 2022: GLOBOCAN
estimates of incidence and mortality worldwide for 36 cancers in 185 countries. CA Cancer J Clin. 2024;74(3):229-263.
doi:10.3322/caac.21834.

2. Bashkin O, Dopelt K, Asna N. Patients’ and oncologists’ perceptions towards the discussion on high-cost innovative
cancer therapies: findings from a qualitative study. BMJ Open. 2022;12:062104 . doi:10.1136/bmjopen-2022-062104.

3. Garg P, Malhotra J, Kulkarni P, Horne D, Salgia R, Singhal S. Emerging Therapeutic Strategies to Overcome Drug
Resistance in Cancer Cells. Cancers. 2024;16(13):2478. doi:10.3390/cancers16132478.

4. Lotter W, Hassett M, Schultz N, Kehl K, Van Allen E, Cerami E. Artificial Intelligence in Oncology: Current
Landscape, Challenges, and Future Directions. Cancer Discov. 2024;14(1):0F1-OF16. doi:10.1158/2159-8290.CD-23-
1199.

5.Zheng S, Meng Y. Artificial Intelligence in Oncology. J Natl Compr Canc Netw. 2024. doi:10.6004/jnccn.2024.5009.

6. Vobugari N, Raja V, Sethi U, Gandhi K, Raja K, Surani S. Advancements in Oncology with Artificial Intelligence—A
Review Article. Cancers. 2022;14(5):1349. doi:10.3390/cancers14051349.

7. Liao J, Li X, Gan Y, Han S, Rong P, Wang W, et al. Artificial intelligence assists precision medicine in cancer
treatment. Front Oncol. 2023;12:998222. doi:10.3389/fonc.2022.998222.

8. Kolla L, Parikh R. Uses and limitations of artificial intelligence for oncology. Cancer. 2024;130(12):2101-2107.
doi:10.1002/cncr.35307.

9. Cui M, Zhang DY. Attificial intelligence and computational pathology. Lab Invest. 2021;101(4):412-422.
doi:10.1038/s41374-020-00514-0.

10. Ahmad Z, Rahim S, Zubair M, Abdul-Ghafar J. Artificial intelligence (Al) in medicine, current applications and
future role with special emphasis on its potential and promise in pathology: present and future impact, obstacles including
costs and acceptance among pathologists, practical and philosophical considerations. A comprehensive review. Diagn
Pathol. 2021;16(1):24. doi:10.1186/s13000-021-01085-4.

11. Janiesch C, Zschech P, Heinrich K. Machine learning and deep learning. Electron Markets. 2021;31(4):685-695.
d0i:10.1007/s12525-021-00475-2.

12. Qamar R, Zardari B. Artificial Neural Networks: An Overview. Mesopotamian J Comput Sci. 2023. doi:10.58496/
mjcsc/2023/015.

13. Alaloul W, Qureshi A. Data Processing Using Artificial Neural Networks. In: Dynamic Data Assimilation -
Beating the Uncertainties. IntechOpen; 2020. doi:10.5772/intechopen.91935.

14. Moharkar V, Dhole V, Kumbhare P. Understanding the Basic Functionality of Artificial Neural Networks: From
Architecture to Practical Applications. Int Res ] Mod Eng Technol Sci. 2024. doi:10.56726/irjmets50657.

15. Zhu J, Liu M, Li X. Progress on deep learning in digital pathology of breast cancer: A narrative review. Gland
Surg. 2022;11(4):751-766. doi:10.21037/gs-22-11.

16. McCaffrey C, Jahangir C, Murphy C, Burke C, Gallagher W, Rahman A. Artificial intelligence in digital
histopathology for predicting patient prognosis and treatment efficacy in breast cancer. Expert Rev Mol Diagn.
2024;24(5):363-377. doi:10.1080/14737159.2024.2346545.

17. Grand View Research. Al In Oncology Market Size, Share & Trends Analysis Report. Grand View Research.
URL: https://www.grandviewresearch.com/industry-analysis/artificial-intelligence-oncology-market-report (accessed:
February 21, 2025).

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

78


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://orcid.org/0009-0000-9054-6282
https://orcid.org/0000-0001-6716-5334
https://doi.org/10.3322/caac.21834
https://doi.org/10.1136/bmjopen-2022-062104
https://doi.org/10.3390/cancers16132478
https://doi.org/10.1158/2159-8290.CD-23-1199
https://doi.org/10.1158/2159-8290.CD-23-1199
https://doi.org/10.6004/jnccn.2024.5009
https://doi.org/10.3389/fonc.2022.998222
https://doi.org/10.1002/cncr.35307
https://doi.org/10.1038/s41374-020-00514-0
https://doi.org/10.1186/s13000-021-01085-4
https://doi.org/10.1007/s12525-021-00475-2
https://doi.org/10.58496/mjcsc/2023/015
https://doi.org/10.58496/mjcsc/2023/015
https://doi.org/10.5772/intechopen.91935
https://doi.org/10.56726/irjmets50657
https://doi.org/10.21037/gs-22-11
https://doi.org/10.1080/14737159.2024.2346545
https://www.grandviewresearch.com/industry-analysis/artificial-intelligence-oncology-market-report

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

18. Jenkins R, Walker J, Roy UB. 2022 cancer statistics: Focus on lung cancer. Future Oncol. 2023;1-11. doi:10.2217/
fon-2022-1214.

19. Fink MA, Bischoff A, Fink CA, Moll M, Kroschke J, Dulz L, et al. Potential of ChatGPT and GPT-4 for data
mining of free-text CT reports on lung cancer. Radiology. 2023;308(3):€231829. doi:10.1148/radiol.2023.

20. Kenaan N, Hanna G, Sardini M, Iyoun M, Layka K, Hannouneh Z, et al. Advances in early detection of non-small
cell lung cancer: A comprehensive review. Cancer Med. 2024;13:¢70156. doi:10.1002/cam4.70156.

21. Li W, Yu S, Yang R, Tian Y, Zhu T, Liu H, et al. Machine Learning Model of ResNet50-Ensemble Voting for
Malignant—Benign Small Pulmonary Nodule Classification on Computed Tomography Images. Cancers.2023;15(22):5417.
doi:10.3390/cancers15225417.

22. LiuM, Wu J, Wang N, Zhang X, Bai Y, et al. The value of artificial intelligence in the diagnosis of lung cancer: A
systematic review and meta-analysis. PLoS One. 2023;18(3):e0273445. doi:10.1371/journal.pone.0273445.

23. Kiraly AP, Cunningham CA, Najafi R, Nabulsi Z, Yang J, Lau C, et al. Assistive Al in lung cancer screening: A
retrospective multinational study in the United States and Japan. Radiol Artif Intell. 2024;6(3):e230312. doi:10.1148/
ryai.2024.

24. Wolf A, Oeffinger K, Shih T, Walter L, Church T, Fontham E, et al. Screening for lung cancer: 2023 guideline
update from the American Cancer Society. CA Cancer J Clin. 2023;74(1):50-81. doi:10.3322/caac.21811.

25. Avanzo M, Stancanello J, Pirrone G, Sartor G. Radiomics and deep learning in lung cancer. Strahlenther Onkol.
2020;196(10):879-887. doi:10.1007/s00066-020-01625-9.

26. Chiu HY, Chao HS, Chen YM. Application of Artificial Intelligence in Lung Cancer. Cancers. 2022;14(6):1370.
doi:10.3390/cancers14061370.

27. Das S, Dey M, Devireddy R, Gartia M. Biomarkers in Cancer Detection, Diagnosis, and Prognosis. Sensors.
2023;24(1):37. doi:10.3390/s24010037.

28. Zheng X, Shao J, Zhou L, et al. A comprehensive nomogram combining CT imaging with clinical features for
prediction of lymph node metastasis in stage [-IIIB non-small cell lung cancer. Ther Innov Regul Sci. 2022;56(2):155-
167. doi:10.1007/s43441-021-00345-1.

29.Pei Q, Luo Y, Chen Y, LiJ, Xie D, Ye T. Artificial intelligence in clinical applications for lung cancer: diagnosis,
treatment and prognosis. Clin Chem Lab Med. 2022;60(12):1974-1983. doi:10.1515/cclm-2022-0291.

30. Aydin N, Celik O, Aslan AF, Odabas A, Diindar E, Sahin MC. Detection of Lung Cancer on Computed Tomography
Using Atrtificial Intelligence Applications Developed by Deep Learning Methods and the Contribution of Deep Learning
to the Classification of Lung Carcinoma. Curr Med Imaging. 2021;17(9):1137-1141. doi:10.2174/157340561766621020
4210500.

31. Sun M, Cui C. Transforming lung cancer care: Synergizing artificial intelligence and clinical expertise for
precision diagnosis and treatment. AIMS Bioeng. 2023. doi:10.3934/bioeng.2023020.

32. Raczkowska A, Pasnik I, Kukietka M, et al. Deep learning-based tumor microenvironment segmentation is
predictive of tumor mutations and patient survival in non-small-cell lung cancer. BMC Cancer. 2022;22:1001. doi:10.1186/
s12885-022-10081-w.

33. Noaman NF, Kanber BM, Smadi AA, Jiao L, Alsmadi MK. Advancing oncology diagnostics: Al-enabled early
detection of lung cancer through hybrid histological image analysis. IEEE Access. 2024;12:64396-64415. doi:10.1109/
ACCESS.2024.3397040.

34. Giaquinto A, Sung H, Newman L, Freedman R, Smith R, Star J, et al. Breast cancer statistics 2024. CA Cancer J
Clin. 2024. doi:10.3322/caac.21863.

35. Winkler M, Hetjens S. Risk Factors and Preventive Measures for Breast Cancer. J Clin Med. 2024;13(16):4610.
d0i:10.3390/jcm13164610.

36. Nicolis O, De Los Angeles D, Taramasco C. A contemporary review of breast cancer risk factors and the role of
artificial intelligence. Front Oncol. 2024;14:1356014. doi:10.3389/fonc.2024.1356014.

37. Sacca L, Lobaina D, Burgoa S, Lotharius K, Moothedan E, Gilmore N, et al. Promoting Artificial Intelligence for
Global Breast Cancer Risk Prediction and Screening in Adult Women: A Scoping Review. J Clin Med. 2024;13(9):2525.
d0i:10.3390/jcm13092525.

38. Freeman K, Geppert J, Stinton C, Todkill D, Johnson S, Clarke A, et al. Use of artificial intelligence for image
analysis in breast cancer screening programmes: systematic review of test accuracy. BMJ. 2021;374:n1872. doi:10.1136/
bmj.n1872.

39. Conant E, Talley M, Parghi C, Sheh B, Liang S, Pohlman S, et al. Mammographic Screening in Routine Practice:
Multisite Study of Digital Breast Tomosynthesis and Digital Mammography Screenings. Radiology. 2023;308:¢221571.
doi:10.1148/radiol.221571.

40. Lotter W, Diab AR, Haslam B, Kim JG, Grisot G, Wu E, et al. Robust breast cancer detection in mammography
and digital breast tomosynthesis using an annotation-efficient deep learning approach. Nat Med. 2021;27(2):244-249.
doi:10.1038/541591-020-01174-9.

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

79


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://doi.org/10.2217/fon-2022-1214
https://doi.org/10.2217/fon-2022-1214
https://doi.org/10.1148/radiol.2023
https://doi.org/10.1002/cam4.70156
https://doi.org/10.3390/cancers15225417
https://doi.org/10.1371/journal.pone.0273445
https://pubs.rsna.org/doi/abs/10.1148/ryai.230079
https://pubs.rsna.org/doi/abs/10.1148/ryai.230079
https://doi.org/10.3322/caac.21811
https://doi.org/10.1007/s00066-020-01625-9
https://doi.org/10.3390/cancers14061370
https://doi.org/10.3390/s24010037
https://doi.org/10.1007/s43441-021-00345-1
https://doi.org/10.1515/cclm-2022-0291
https://doi.org/10.2174/1573405617666210204210500
https://doi.org/10.2174/1573405617666210204210500
https://doi.org/10.3934/bioeng.2023020
https://doi.org/10.1186/s12885-022-10081-w
https://doi.org/10.1186/s12885-022-10081-w
https://doi.org/10.1109/ACCESS.2024.3397040
https://doi.org/10.1109/ACCESS.2024.3397040
https://doi.org/10.3322/caac.21863
https://doi.org/10.3390/jcm13164610
https://doi.org/10.3389/fonc.2024.1356014
https://doi.org/10.3390/jcm13092525
https://doi.org/10.1136/bmj.n1872
https://doi.org/10.1136/bmj.n1872
https://doi.org/10.1148/radiol.221571
https://doi.org/10.1038/s41591-020-01174-9

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

41.Ding R, Xiao Y, Mo M, Zheng Y, Jiang Y, Shao Z. Breast cancer screening and early diagnosis in Chinese women.
Cancer Biol Med. 2022;19(4):450-467. doi:10.20892/].issn.2095-3941.2021.0676.

42. McKinney SM, Sieniek M, Godbole V, Godwin J, Antropova N, Ashrafian H, et al. International evaluation of an
Al system for breast cancer screening. Nature. 2020;577(7788):89-94. doi:10.1038/s41586-019-1799-6.

43. Schaffter T, Buist DSM, Lee CI, Nikulin Y, Ribli D, Guan Y, et al. Evaluation of Combined Artificial Intelligence
and Radiologist Assessment to Interpret Screening Mammograms. JAMA Netw Open. 2020;3(3):¢200265. doi:10.1001/
jamanetworkopen.2020.0265.

44. Shamszare H, Choudhury A. Clinicians’ Perceptions of Artificial Intelligence: Focus on Workload, Risk, Trust,
Clinical Decision Making, and Clinical Integration. Healthcare. 2023;11(16):2308. doi:10.3390/healthcare11162308.

45. Ng AY, Glocker B, Oberije C, Fox G, Sharma N, James JJ, et al. Artificial intelligence as supporting reader
in breast screening: A novel workflow to preserve quality and reduce workload. J Breast Imaging. 2023;5(3):267-276.
doi:10.1093/jbi/wbad010.

46. Dembrower K, Wahlin E, Liu Y, Salim M, Smith K, Lindholm P, et al. Effect of artificial intelligence-based
triaging of breast cancer screening mammograms on cancer detection and radiologist workload: a retrospective simulation
study. Lancet Digit Health. 2020;2(9):e468-¢474 . doi:10.1016/S2589-7500(20)30185-0.

47. Raya-Povedano JL, Romero-Martin S, Elias-Cabot E, Gubern-Mérida A, Rodriguez-Ruiz A, Alvarez-Benito M.
Al-based strategies to reduce workload in breast cancer screening with mammography and tomosynthesis: A retrospective
evaluation. Radiology. 2021;300(1):57-65. doi:10.1148/radiol.2021202951.

48. Pacile S, Lopez J, Chone P, Bertinotti T, Grouin JM, Fillard P. Improving breast cancer detection accuracy
of mammography with the concurrent use of an artificial intelligence tool. Radiol Artif Intell. 2020;2(6):e190145.
doi:10.1148/ryai.2020190143.

49. Lang K, Dustler M, Dahlblom V, Akesson A, Andersson I, Zackrisson S. Identifying normal mammograms in
a large screening population using artificial intelligence. Eur Radiol. 2021;31(3):1687-1692. doi:10.1007/s00330-020-
07165-1.

50. Mehari M, Sibih Y, Dada A, Chang SM, Wen PY, Molinaro AM, et al. Enhancing neuro-oncology care through
equity-driven applications of artificial intelligence. Neuro Oncol. 2024;26(11):1951-1963. doi:10.1093/neuonc/noael27.

51. Chua I, Gaziel-Yablowitz M, Korach Z, Kehl K, Levitan N, Arriaga Y, et al. Artificial intelligence in oncology:
Path to implementation. Cancer Med. 2021;10(12):4138-4149. doi:10.1002/cam4.3935.

52. Lotter W, Hassett M, Schultz N, Kehl K, Van Allen E, Cerami E. Artificial Intelligence in Oncology: Current
Landscape, Challenges, and Future Directions. Cancer Discov. 2024;14(1):0OF1-OF16. doi:10.1158/2159-8290.CD-23-
1199.

53.Zheng S, MengY. Artificial Intelligence in Oncology. J Natl Compr Canc Netw. 2024. doi:10.6004/jnccn.2024.5009.

54. Duwe G, Mercier D, Wiesmann C, Kauth V, Moench K, Junker M, et al. Challenges and perspectives in use
of artificial intelligence to support treatment recommendations in clinical oncology. Cancer Med. 2024;13:¢7398.
doi:10.1002/cam4.7398.

55. Shreve J, Khanani S, Haddad T. Artificial Intelligence in Oncology: Current Capabilities, Future Opportunities,
and Ethical Considerations. Am Soc Clin Oncol Educ Book. 2022;42:1-10. doi:10.1200/EDBK_350652.

56. Al-Ansari N, Al-Thani D, Al-Mansoori R. User-Centered Evaluation of Explainable Artificial Intelligence (XAI):
A Systematic Literature Review. Hum Behav Emerg Technol. 2024. doi:10.1155/2024/4628855.

PeBosonis B JTiKyBaHHi paKy: poJib IITYYHOI0 IHTEJIEKTY B IiarHOCTHIII,
NMPOrHO3yBaHHI Ta MepCcoHATI30BaHiil MeIULMHI

Aptem Xapuenko ', Anina banaoaii?
' Crynent, Hamionansauit mequunuii yaiepeuteT iMeHi O.0. boromonbis, M. Kuis, Ykpaina

2 louentka, Kadenpa naronoriunoi anaromii, HarjionansHui MeIMYHUNA yHIBEPCUTET
imeH1 O.0. boromonsis, M. Kui, Ykpaina

Corresponding Authors:
Kharchenko Artem

Email; a.kharchenko.dev@gmail.com

Ukrainian scientific medical youth journal, 2025, Issue 3 (157)

http://mmj.nmuofficial.com

80


https://mmj.nmuofficial.com/index.php/journal
https://creativecommons.org/licenses/by/4.0/
https://portal.issn.org/resource/ISSN/2786-6661
https://portal.issn.org/resource/ISSN/2786-667X#
https://doi.org/10.20892/j.issn.2095-3941.2021.0676
https://doi.org/10.1038/s41586-019-1799-6
https://doi.org/10.1001/jamanetworkopen.2020.0265
https://doi.org/10.1001/jamanetworkopen.2020.0265
https://doi.org/10.3390/healthcare11162308
https://doi.org/10.1093/jbi/wbad010
https://doi.org/10.1016/S2589-7500(20)30185-0
https://doi.org/10.1148/radiol.2021202951
https://doi.org/10.1148/ryai.2020190143
https://doi.org/10.1007/s00330-020-07165-1
https://doi.org/10.1007/s00330-020-07165-1
https://doi.org/10.1093/neuonc/noae127
https://doi.org/10.1002/cam4.3935
https://doi.org/10.1158/2159-8290.CD-23-1199
https://doi.org/10.1158/2159-8290.CD-23-1199
https://doi.org/10.6004/jnccn.2024.5009
https://doi.org/10.1002/cam4.7398
https://doi.org/10.1200/EDBK_350652
https://doi.org/10.1155/2024/4628855
mailto:a.kharchenko.dev%40gmail.com?subject=

Ukrainian Scientific Medical Youth Journal ISSN 2786-6661
Issue 3 (157), 2025 eISSN 2786-667X

Creative Commons «Attribution» 4.0

Balabai Alina

Email: alina.balabai@gmail.com

AHnomauina: pax 3a1umacmscsi OOHIEI 3 NPOGIOHUX NPUYUH 3AXE0PIOBAHOCMI MA CMEPMHOCMI
v ceimi, npuuomy y 2022 poyi 6yno 3apeecmpogano matixce 20 MilbliOHI8 HOBUX BUNAOKIE I
9,7 minviiona cmepmeiu. 3pocmaioue HABAHMANCEHHS, CNPUYUHEHEe 3POCMAHHAM HACEeNeHHs ma
1l020 CMAPIHHAM, BUMA2AE [HHOBAYIUHUX DiuleHb OISl NOKPAujeHHs OIa2HOCMUKU, NPOSHO3)8AHHSA
ma pesynomamie nikyeauns. LLImyunuii inmenekm cmae pesomoyiunum IHCMPYMEHMOM 8 OHKONO2,
Wo BIOKpUBAE 3HAYHUL NOMEHYIAN Y 8UABIEeHHI paKy, OlacHOCMUYi ma po3pooyi nepcoHaNi308aHUxX
cmpameeiti nikysauns. Lleil 02110 po3ensoae peanvbHi 3ACMOCY8AHHS WIIMYYHO2O [HMENEKM) 6
OHKOJL02II, 30CepedIHCYIoUUCh HA PAKYy Jle2eHb | paKy MONOYHOI 3a103U — 080X i3 HAUNOUUPEHIUUUX
i HaticmepmenvHiwux 6udie paky y ceimi. Texnonocii, wo opiecHMo8ani Ha WIMYYHUL [HMeNeKm,
30Kpema y 8izyanizayii, namonoeii ma ceHomuyi, 00CsA2IU 3HAYHO20 YCNIXY Y 600CKOHANEHHI PAHHbLO2O
BUABIEHHS, NIOBUWEHHI MOYHOCMI OIACHOCMUKU MA NOKPAUWeHHI NIIAHYBAHHS JIKY8AHHA. Y 6unaoky
PAKy JleceHb IHCmpyMeHmu 8i3yanizayii Ha OCHOBI UMY4YHO20 IHMeNeKmy, 30Kpema 21ub0Ki HeUpOoHHI
mepedici, NPOOeMOHCMPYBATU BUCOKY YYMAUBICMb | CNeyUuhiuHicmb V 8UsBIEHHI OPIOHUX JleceHesUX
8Y37118, AKI YACMO 3AIUULAIOMbCSA HENOMIYeHUMU mpaouyiuHumu memooamu. [1o0ionum uunom, y
diaecHocmuyi paky MOJIOYHOI 3a103U WMeYHULL IHmeleKm 00816 C8010 e(heKmusHicms 8 iHmepnpemayii
mamozpagiunux 300padceHb, 3MEHULYIOUU KIIbKICMb XUOHONO3UMUBHUX | XUOHOHE2AmUeHUX
Pe3yIbmamis, a maKodc 3HUNCEHHS HA8AHMadceH s Ha paodionozis. Hessadxcarouu na nepcnekmueruti
nomenyian, iHmezspayia Wmy4Ho2c0 IHMeNeKm) 6 KAIHIYHY NPAKMUKy CMUKAEMbCA 3 YUCTEHHUMU
BUKNIUKAMU, WO BKIIOYAIOMb NUMAHHA AKOCMI OAHUX, ANICOPUMMIYHI YNepeodtCeHHs ma emuyHi
acnexmu. « Yopruil AwuKy 6a2amvox cucmem WmMy4Ho20 iHmenieKmy € cepuosHum oap'epom ons ix
NPUUHAMMS 8 KIITHIYHIU npakmuyi, wo nioKpecitoe HeoOXiOHICMb po3pOOKU NOACHIOBAHO20 UMYYHO2O
inmenekmy 05l 3a0e3neueHHss npo3opocmi ma iHmepnpemosaHocmi nputHamms piwens. Kpiu
mo2o, YCNiuHa IMRIeMeHmayisa Wmy4Ho2o IHmeleKmy 8 OHKO02110 NoOmpeOye CmeopeHHs HAOTUHUX
Ppe2yIAMOPHUX PAMOK Ma CMAHOAPMU308aHUX NPOMOKONIE Ol 2apaHmy8anHs Oe3neku nayieHmis
i 3axucmy Odanux. Lleti oenad sucgimuroe mpanchopmayitiHuti NOMeHYiaL WmMyyHo20 THmMenleKkmy y
PeBONOYIoHI3ayii OHKONOTUHOI OONOMO2U, HAONOWYIOUU HA BANCIUBOCMI NOOONAHHS KII0UOBUX
BUKIUKIB 01 peanizayii 1io2o noeHo20 nomeHyiany. 3a60aKu 600CKOHANEHHIO PAHHLO2O BUABLEHHS,
SHUMICEHHIO OIiACHOCMUYHUX NOMUNIOK [ 3a0e3neueHHI0 NepCOHANi308aHUX Ccmpamezitl NiKYE8aAHHS.
WIMYYHUL THMENeKm MOJice CYMmMeEGO NOKPAWUMU Pe3yIbmamu AiKy8aHHsA NAYIEHMIE | 3MeHuuUmu
27100a1bHe HABAHMANCEHHS OHKOLO2IYHUX 3aX680pt06aHsb. [Ipome tioco ycniwna inmeepayis 8 KiiHiuHy
NPaKmuxy oyoe 3anexnrcamu 810 MidCOUCYUNIIHAPHOIL cnignpayi, nioxXo0ie 32i0H0 emuYHUX NPOMOKOJLI8
i 8I0N0GIOANLHO20 BNPOBAOIHCEHHS.

Karwuosi ciaoBa: biomapkepu; HoBoyTrBopeHHst nereHiB; HoBOyTBOpeHHs MOJOYHOI 3aJi03H;
[Tatonoris; ITy4Huii iHTENEKT.
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