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SUMMARY

Introduction: Breast cancer remains the most frequently diagnosed malignancy and one
of the leading causes of cancer mortality among women worldwide. Despite the imple-
mentation of organized mammography screening programmes, considerable disparities in
mortality persist, particularly in low- and middle-income countries. Artificial intelligence
(Al) has emerged as a promising tool for improving the accuracy, efficiency, and accessibil-
ity of breast cancer screening. To review current evidence regarding the role of artificial
intelligence in breast cancer screening and early detection, with particular emphasis on its
potential application within the healthcare system of the Republic of Serbia.
Methodology: A comprehensive literature review was conducted using the MEDLINE,
PubMed, and KOBSON databases. Literature published between 2012 and 2026 were iden-
tified using the keywords breast cancer, artificial intelligence, mammography, screening,
and machine learning. After applying predefined inclusion criteria, 23 relevant publica-
tions were included in the final analysis.

Topic: Current evidence demonstrates that Al-assisted mammography achieves diagnostic
performance comparable to or exceeding that of experienced breast radiologists, while
substantially reducing reading workload. Prospective clinical trials have shown that Al-
supported screening increases early cancer detection rates without compromising patient
safety. Beyond lesion detection, Al enables individualized risk assessment, prediction of
interval cancers, and supports the transition toward risk-adapted screening strategies. For
Serbia, Al-assisted centralized triage systems could optimize limited radiology resources,
improve access to expert interpretation, and strengthen organized screening programmes.
Successful implementation, however, requires local validation studies, interoperable digi-
tal infrastructure, appropriate regulatory frameworks, and continuous professional educa-
tion.
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Conclusion: Artificial intelligence has the potential to substantially improve breast cancer
screening by increasing diagnostic accuracy, reducing radiologists’ workload, and support-
ing personalized screening approaches. Strategic integration alignedwith European quality
standards and national healthcare priorities could promote earlier diagnosis and reduced

breast cancer mortality in Serbia.

Keywords: Breast Cancer, Artificial Intelligence, Mammography, Screening, Early

Detection, Machine Learning, Serbia

INTRODUCTION

Breast cancer remains one of the most signifi-
cant public health challenges of the twenty-
first century, representing the most frequently
diagnosed malignancy and a leading cause
of cancer-related mortality among women
worldwide [1, 2]. According to global epide-
miological data compiled by the World Health
Organization (WHO) and the International
Agency for Research on Cancer (IARC), the
incidence of breast cancer has risen steadily
over the past few decades, driven by shifting
demographic patterns, population ageing, and
the widespread adoption of unfavourable life-
styles habits [1, 2]. This disease affects popu-
lations across all socioeconomic strata; how-
ever, its clinical outcomes display a profound
disparity between high-income countries and
low-to-middle-income countries (LMICs).
In highly developed nations, comprehensive
healthcare infrastructure and early detection
mechanisms have led to a gradual decline in
age-standardised mortality rates, whereas
LMICs face rising mortality rates due to late-
stage presentations and limited access to time-
ly diagnostics and healthcare [1, 2].

Data from Eurostat and the Euro-
pean Commission reveal that while Western
and Northern European countries exhibit
some of the highest incidence rates globally,
their mortality rates have decreased signifi-
cantly [3]. This success is primarily attributed
to well-established, population-based orga-
nized screening programs, high public aware-
ness, and rapid therapeutic interventions [3,
4]. Conversely, Central, Eastern, and South-
ern European nations demonstrate a distinct
epidemiological pattern: despite having lower
or comparable incidence rates to Western
Europe, they suffer from disproportionately
high mortality-to-incidence ratios [2, 3]. This
East-West healthcare disparity across Europe
underscores structural inequities in healthcare
delivery, varying levels of health literacy, and
systemic challenges in maintaining consistent

quality assurance within national screening
frameworks [4].

The Republic of Serbia and the broad-
er Western Balkan region represent a critical
focal point within this East-West European
health disparity. In Serbia, breast cancer is the
most common malignant tumor in women
and stands as the leading cause of premature
female mortality from cancer [5]. Every year,
thousands of women are newly diagnosed, and
the country consistently ranks near the top of
European statistical tables for breast cancer
mortality [2, 5]. This epidemiological burdent
is mirrored in neighboring Western Balkan
nations such as Croatia, Bosnia and Herzegov-
ina, Montenegro, and North Macedonia where
healthcare systems struggle with similar socio-
economic and structural transitions [3, 6]. The
high mortality rate in this region is fundamen-
tally a consequence of delayed diagnosis; a
significant proportion of tumors are detected
at advanced stages (Stage III or IV), where the
therapeutic options are more aggressive, less
effective, and financially burdensome to the
public healthcare system [5].

The underlying factors contributing
to the poor epidemiological parameters in Ser-
bia and the region are multi-faceted. Histori-
cal data indicate that while organized national
screening programs were formally introduced
to mitigate this crisis, their operational deploy-
ment has faced persistent obstacles [5]. These
include suboptimal population response rates,
logistical fragmentation between rural and ur-
ban centers, and a shortage of subspecialized
breast radiologists [5, 6]. Consequently, a sub-
stantial portion of breast cancer detection in
the Western Balkans remains opportunistic—
dependent on self-examinations or sporadic
clinical visits—rather than systematic. This
fragmentation fails to catch the disease in its
asymptomatic, localized phase, thereby com-
promising the survival rates of patients and
placing an unsustainable strain on regional
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oncology centers [2, 5].

METHODOLOGY

This narrative review synthesizes current
evidence on the application of artificial intel-
ligence (AI) in breast cancer screening and
early diagnosis in the Republic of Serbia. A
comprehensive literature search was con-
ducted across the MEDLINE, PubMed, and
KOBSON databases, which were conducted
up to July 2026. The search strategy employed
combinations of Medical Subject Headings
(MeSH) and free-text keywords, including:
(»breast cancer” OR ,,breast neoplasm”) AND
(»artificial intelligence” OR ,,machine learning”
OR ,deep learning”) AND (,mammography”
OR ,,screening”). To be eligible for inclusion,
studies were required to meet the following
criteria: (1) evaluate AI algorithms regard-
ing diagnostic accuracy, workflow efficiency,
or clinical implementation in breast cancer
screening; (2) represent peer-reviewed pro-
spective clinical trials, retrospective valida-
tion/simulation studies, cohort studies, or
systematic reviews; and (3) be published in
English or Serbian. Exclusion criteria included
conference abstracts, letters to the editor, stud-
ies not focused on screening or early detection,
and articles published in languages other than
English or Serbian. Articles were sequentially
screened by title and abstract, followed by full-
text evaluation against the predefined eligibil-
ity criteria. A total of 23 studies met all criteria
and were selected for qualitative synthesis.

TOPIC

Prevention Strategies and the Mechanics of
Population-Based Screening

To mitigate this growing disease burden,
public health frameworks emphasize a dual
approach consisting of primary and second-
ary prevention. Primary prevention strate-
gies focus on modifying known risk factors
to reduce the overall baseline incidence of the
disease [7]. These interventions include pro-
moting healthy lifestyles, managing metabolic
risk factors, reducing alcohol consumption,
encouraging physical activity, and address-
ing reproductive factors such as breastfeeding
and the cautious use of hormone replacement
therapies [7]. However, because many primary
risk factors-including genetic predispositions
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(such as BRCA1/2 mutations), family history,
biological sex, and advanced age-are non-
modifiable, primary prevention alone cannot
sufficiently control the population-level bur-
den of breast cancer [7].

Consequently, secondary prevention-
specifically through organized, population-
based screening-serves as the cornerstone of
modern breast cancer control programs [4, 7,
8].

European Guidelines for Breast Can-
cer Screening and Diagnosis recommend bi-
ennial mammographic screening for asymp-
tomatic women aged 50 to 69 [4]. To maintain
high diagnostic standards and minimize hu-
man error, the European Reference Organisa-
tion for Quality Assured Breast Screening and
Diagnostic Services (EUREF) mandates an in-
dependant double-reading protocol [4]. Under
this standard, each digital mammogram is in-
dependently evaluated by two certified breast
radiologists. In cases of discordant interpreta-
tions, a third reader or consensus arbitration
is required to determine whether the patient
should be recalled for further diagnostic
workup, such as digital breast tomosynthesis
(DBT), or biopsy [4, 9].

To enhance the efficiency and sensi-
tivity of mammographic screening, artificial in-
telligence (AI)-based diagnostic systems have
been developed and increasingly integrated
into breast imaging practice. Early computer-
aided detection systems have evolved into so-
phisticated machine learning and deep learn-
ing algorithms capable of analyzing complex
imaging patterns and tissue characteristics. In
many European countries, these technologies
are being implemented to support radiologists
in mammogram interpretation, improve diag-
nostic accuracy, reduce reading time, and op-
timize screening workflows [4]. Furthermore,
AT has demonstrated the potential to increase
screening sensitivity, improve cancer detection
rates, and reduce the workload associated with
population-based screening programmes [4].

The integration of Al-assisted mam-
mography aligns directly with the strategic
objectives of the World Health Organization’s
Global Breast Cancer Initiative, which aims to
achieve an annual reduction in breast cancer
mortality of 2.5%. Maintaining this reduction
over a twenty-year period is projected to save
approximately 2.5 million lives worldwide
[10]. By facilitating earlier diagnosis and more
efficient screening processes, Al technologies
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may contribute significantly to achieving these
public health goals.

Accordingly, this review aims to syn-
thesize current evidence regarding the appli-
cation of artificial intelligence in breast cancer
screening and early detection in the Republic
of Serbia.

Current Evidence and Diagnostic
Performance of Al

The integration of artificial intelligence (AI)
into breast cancer screening marks a signifi-
cant paradigm shift from conventional dou-
ble-reading protocols to computer-assisted
workflows. A critical evaluation of recent lit-
erature reveals varying degrees of clinical ef-
ficacy, workload optimizations, and structural
capabilities among different AI models. Early
landmark studies established that standalone
AT systems could match or exceed the diag-
nostic accuracy of average human readers. For
instance, Rodriguez-Ruiz et al. demonstrated
that an Al system achieved an area under the
receiver operating characteristic curve (AUC)
comparable to the median performance of
101 radiologists [11]. Similarly, McKinney et
al. validated an international AI model across
distinct datasets from the United Kingdom
and the United States, reporting significant
reductions in both false positives and false
negatives compared to human expert double-
reading [12]. These foundational investiga-
tions provided the rationale for translating Al
algorithms from retrospective evaluation into
prospective clinical trials.

This transition from retrospective
validation to prospective clinical validationis
exemplified by the Mammography Screen-
ing with Artificial Intelligence (MASAI) trial
conducted by Hernstrom et al. [13]. As a ran-
domised, controlled, parallel-group, non-in-
feriority study, the MASALI trial provided em-
pirical evidence indicating that Al-supported
screening-where a single radiologist inter-
prets mammograms alongside an Al triage
system-does not compromise safety and yields
a higher cancer detection rate compared to
the standard double-reading by two indepen-
dent radiologists [13]. Furthermore, the study
demonstrated a major operational benefit: a
reduction in the radiologist screen-reading
workload by approximately 44% [13]. This
directly mirrors the retrospective simulations
by Dembrower et al., which demonstrated that

Al-based triaging could safely reliably identify
low-risk mammograms, allowing clinicians to
focus their cognitive resources exclusively on
high-risk cases [14].

Artificial Intelligence, Interval Cancer
Detection and Personalised Risk Assessment

Interval cancers remain one of the most signif-
icant limitations of mammography screening
programmes. These tumours are diagnosed
after a negative screening examination but
before the next scheduled screening round.
Compared with screen-detected cancers, in-
terval cancers are often associated with more
aggressive biological behaviour, larger tumour
size at diagnosis, and poorer prognosis com-
pared with screen-detected cancers [15]. The
ability of Al systems to identify women at in-
creased risk of interval cancer has generated
considerable interest. Research by Rothwell
and colleagues demonstrated that AI algo-
rithms could extract sub-visual imaging fea-
tures associated with future interval cancer
development, even when no obvious malig-
nancy was identified during routine screening
interpretation [16]. This finding suggests that
Al may contribute not only to cancer detection
but also to risk prediction.

The potential implications are sub-
stantial. Traditional screening programmes
are generally organised according to age-based
criteria, assuming a uniform risk profile across
broad age cohorts. However, it is increasingly
recognised that breast cancer risk varies con-
siderably among individuals. Al systems may
facilitate the transition from standardised
population-based screening towards more
personalised screening strategies based on
individual risk assessment. Earlier identifi-
cation of women at elevated risk could allow
screening intervals to be adjusted according-
ly, thereby improving programme efficiency
while potentially reducing the incidence of ad-
vanced-stage disease [15]. Such developments
align closely with broader trends towards pre-
cision medicine and risk-adapted healthcare
delivery.

Personalised medicine has become a
central objective within contemporary health-
care. Rather than applying identical interven-
tions to all individuals, personalised approach-
es seek to tailor prevention, diagnosis, and
treatment according to each patient’s unique
characteristics.
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Within breast cancer screening, Al
has demonstrated considerable potential for
risk stratification. Yala et al. colleagues devel-
oped a deep learning model capable of esti-
mating future breast cancer risk directly from
mammographic images [17]. Unlike con-
ventional risk prediction models, which rely
predominantly on demographic and clinical
variables, Al-based approaches extract infor-
mation directly from imaging data and may
therefore identify risk-related patterns that are
not captured by traditional methods.

The findings reported by Yala et al.
suggest that image-based Al models may im-
prove risk prediction accuracy and enable
more effective identification of women who
could benefit from enhanced surveillance
strategies [17]. This represents an important
step towards risk-adapted screening pro-
grammes in which screening intervals, imag-
ing modalities, and follow-up protocols are
tailored to individual risk profiles.

Beyond risk prediction, Al may also
contribute to tumour characterisation and
prognostic assessment. Emerging evidence
suggests that advanced algorithms can iden-
tify imaging features associated with tumour
aggressiveness, molecular subtypes, and treat-
ment response. Although these applications
remain under active investigation, they high-
light the broader potential of Al throughout
the breast cancer care pathway.

Implementation Strategies and Structural
Challenges in Serbia

Translating international AI use into the
healthcare infrastructure of the Republic of
Serbia requires a nuanced understanding of
local structural, epidemiological, and logistical
realities. The implementation of Al in this con-
text should not be viewed merely as a super-
fluous technological novelty, but as a strategic
tool to overcome systemic problems. Accord-
ing to the National Strategy for the Develop-
ment of Artificial Intelligence for the period
2025-2030, Serbia has committed to integrat-
ing digital innovations into public administra-
tion and healthcare systems [18]. The Institute
for Artificial Intelligence of Serbia has actively
explored healthcare applications, providing a
solid institutional foundation for piloting digi-
tal health solutions [19].

To effectively deploy AI within the
Serbian healthcare framework, a centralized
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cloud-based or regionalized triage architec-
ture could be recommended. Mammograms
acquired at primary health care centers could
be securely transmitted to a central AI process-
ing server. The AI model would automatically
score the mammograms based on malignancy
risk:

Low-Risk Tier: Mammograms with
exceptionally low risk scores could be routed
to a single radiologist for rapid review and dis-
missal, significantly accelerating the screening
cycle [14].

High-Risk Tier: Mammograms ex-
hibiting suspicious features or high risk indices
would be automatically flagged and subjected
to a mandatory double-reading protocol by se-
nior radiologists at regional oncology centres,
such as the Institute of Oncology and Radiol-
ogy of Serbia (IORS) or the Oncology Institute
of Vojvodina [13].

This tiered triaging framework ad-
dresses the severe shortage of specialized ra-
diologists in rural areas, optimizing resource
allocation and ensuring that expert clinical
attention is directed where it is most urgently
required. However, several operational and
technical barriers must be resolved before
widespread adoption can occur. Mammo-
graphic data in Serbia is often fragmented
across disparate, non-interoperable Picture Ar-
chiving and Communication Systems (PACS),
hindering seamless data aggregation [19]. Sec-
ond, Al models trained exclusively on Western
European or North American cohorts may ex-
hibit demographic and technical bias when ap-
plied to Serbian populations due to differences
in mammography hardware, imaging proto-
cols, and underlying population characteristics
[20, 21]. Consequently, local validation studies
and pilot programs are mandatory to calibrate
AT algorithms to the existing diagnostic equip-
ment and tissue characteristics.

When contextualized within the
broader Western Balkan region, Serbia’s
healthcare challenges mirror those of neigh-
boring nations, including Croatia, Bosnia and
Herzegovina, Montenegro, and North Mace-
donia [6, 22]. Regional academic literature
further emphasizes the utility of Al in second-
ary diagnostic challenges, such as lymph node
staging and risk stratification. Vrdoljak et al.,
in a comprehensive regional review, empha-
sized that AT applications extend beyond ini-
tial lesion detection to the precise classification
of axillary lymph node status, which is a vital
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prognostic factor for breast cancer patients [6].
Incorporating Al systems capable of evaluat-
ing both primary breast lesions and axillary
lymph node status could significantly stan-
dardize diagnostic quality across the Balkans,
mitigating the disparities between capital city
tertiary centers and underserved rural clinics
[5, 6].

Governance, Ethical Considerations, and
Quality Assurance

The clinical deployment of Al cannot occur
in a regulatory vacuum. It requires a rigor-
ous governance framework to address ethi-
cal, legal, and quality assurance concerns. As
outlined in the European Guidelines for Qual-
ity Assurance in Breast Cancer Screening and
Diagnosis, any new technology introduced
into a screening program must maintain strict
quality benchmarks regarding sensitivity,
specificity, and recall rates [4, 8]. A primary
ethical concern is the risk of overdiagnosis-the
detection of indolent lesions that would not
have caused clinical harm during a patient’s
lifetime-which leads to unnecessary psycho-
logical morbidity [7]. Al algorithms must be
carefully calibrated to balance sensitivity and
specificity, avoiding an inflation of recall rates
that would overwhelm national healthcare
budgets [13, 14].

From a legal and governance per-
spective, strict compliance with the General
Data Protection Regulation (GDPR) and cor-
responding national legislation in Serbia, is
mandatory [19]. Patient mammograms and
clinical data must be anonymized, and secure
data transmission protocols must be estab-
lished [19]. Furthermore, clear legal liability
frameworks must define the boundaries of cli-
nician and algorithmic responsibility. Because
Al is implemented as a supportive diagnostic
tool rather than an autonomous decision-
maker, the final diagnostic accountability re-
mains with the certified radiologist [18, 20].
To prevent automated bias and ,automation
complacency”-where a clinician uncritically
acceptswith an AIs assessment-continuous
professional training programs must be estab-
lished by state medical chambers to educate
radiologists on the specific strengths, limita-
tions, and interpretation of Al-generated out-
puts and risk scores [21, 23].

CONCLUSION

The incorporation of artificial intelligence into
breast cancer screening programs represents a
transformative advancement in public health
and oncology. Clinical evidence from major
international trials demonstrates that AI-sup-
ported screening protocols can increase cancer
detection rates while simultaneously reducing
the interpretation workload of radiologists by
nearly half. This dual advantage holds pro-
found implications for the Republic of Ser-
bia and the broader Western Balkan region,
where high breast cancer mortality, structural
resource constraints, and severe shortages of
specialized radiologists pose persistent chal-
lenges to organized screening initiatives.

By adopting a centralized Al triaging
architecture, Serbia can optimize its clinical
workflows, filtering low-risk cases efliciently
while concentrating expert diagnostic resourc-
es on high-risk and complex clinical presenta-
tions. Furthermore, current evidence suggests
that AI holds potential in identifying subtle
parenchymal patterns in dense breast tis-
sue that may be subtle parenchymal patterns,
thereby assisting in the prediction of interval
cancers and informing personalized, supple-
mental imaging strategies.

To achieve successful and sustainable
integration, Serbia must align its implementa-
tion with national AI strategies and European
quality assurance guidelines. This requires
establishing data governance frameworks, re-
solving PACS interoperability barriers, con-
ducting local validation studies to eliminate
algorithmic bias, and providing continuous
training for clinicians. The implementation of
artificial intelligence in breast cancer screening
should not be regarded solely as a technologi-
cal innovation, but as a high-value tool capa-
ble of reducing regional healthcare disparities,
early diagnosis, and long-term healthcare sys-
tem sustainability. Ultimately, when integrated
ethically and systematically, artificial intelli-
gence can bridge regional healthcare dispari-
ties, optimize national screening performance,
and significantly reduce the burden of breast
cancer mortality.

LIMITATIONS

It is important to acknowledge the limitations
of this narrative review. First, as a narrative
review, it does not involve a formal meta-
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analysis or systematic risk-of-bias assessment
of the included studies. Second, most of the
reviewed prospective clinical trials and simu-
lation studies were conducted in highly de-
veloped countries with homogeneous patient
cohorts, which limits the direct generalizabil-
ity of the reported Al performance metrics to
settings with different epidemiological profiles
and mammographic hardware, such as the
screening program in the Republic of Serbia.
Additionally, there is a potential for publica-
tion bias, as studies demonstrating positive
diagnostic performance of Al are more likely
to be published than those showing neutral or
negative results.

CONFLICT OF INTEREST

All authors declare no conflict of interest.

REFERENCES

1. World Health Organization. Breast cancer [Inter-
net]. Geneva: World Health Organization; 2026 [cit-
ed 2026 July 7]. Available from: https://www.who.
int/news-room/fact-sheets/detail/breast-cancer

2. International Agency for Research on Cancer.
Global Cancer Observatory: Cancer Today [Inter-
net]. Lyon: International Agency for Research on
Cancer; 2026 [cited 2026 July 7]. Available from:
https://gco.iarc.who.int/today/en

3. Eurostat. Cancer screening statistics [Internet].
Luxembourg: Eurostat; 2026 [cited 2026 July 7].
Available from: https://ec.europa.eu/eurostat/
statistics-explained/index.php?title=Cancer_
screening_statistics#Breast_cancer_screening

4. European Reference Organisation for Quality
Assured Breast Screening and Diagnostic Services.
European guidelines for quality assurance in breast
cancer screening and diagnosis. Brussels: EUREF;
2022.

5. Jovanovi¢ S, Vukicevi¢ J, Kilibarda B,
Milosavljevi¢ M, Bjegovi¢-Mikanovic V. Artificial in-
telligence and breast cancer screening in Serbia:
a dual-perspective qualitative study among radi-
ologists and screening-aged women. Front Radiol.
2026;6:1714029. doi: 10.3389/fradi.2026.1714029.

6. Vrdoljak J, KreSo A, Kumri¢ M, Martinovi¢ D,
Cvitkovi¢ |, Grahovac M, Vickov J, Buki¢ J, Bozic
J. The Role of Al in Breast Cancer Lymph Node
Classification: A Comprehensive Review. Cancers
(Basel). 2023 Apr 21;15(8):2400. doi: 10.3390/
cancers15082400. PMID:  37190328; PMCID:
PMC10137197.

7. Marmot MG, Altman DG, Cameron DA, Dewar JA,
Thompson SG, Wilcox M. The benefits and harms of
breast cancer screening: an independent review.
Br J Cancer. 2013 Jun 11;108(11):2205-2240. doi:

Hospital Pharmacology. 2026; 13(2):1888-1896

10.1038/bjc.2013.177. Epub 2013 Jun 6. PMID:
23744281; PMCID: PMC3693450.

8. Lehman CD, Arao RF, Sprague BL, Lee JM, Buist DS,
Kerlikowske K, Henderson LM, Onega T, Tosteson AN,
Rauscher GH, Miglioretti DL. National performance
benchmarks for modern screening digital mammog-
raphy: update from the Breast Cancer Surveillance
Consortium. Radiology. 2017 Apr;283(1):49-58.
doi: 10.1148/radiol.2016161174. Epub 2016 Dec 5.
PMID: 27918707; PMCID: PMC5375631.

9. Gilbert FJ, Tucker L, Young KC. Digital breast
tomosynthesis (DBT): a review of the evidence for
use as a screening tool. Clin Radiol. 2016;71(2):141-
150. doi: 10.1016/j.crad.2015.11.008. Epub 2015
Dec 23. PMID: 26707815.

10. World Health Organization. The Global Breast
Cancer Initiative [Internet]. Geneva: World Health
Organization; 2026 [cited 2026 July 14]. Available
from: https://www.who.int/initiatives/global-
breast-cancer-initiative

11. Rodriguez-Ruiz A, Lang K, Gubern-Merida A, Bro-
eders M, Gennaro G, Clauser P, Helbich TH, Cheva-
lier M, Tan T, Mertelmeier T, Mann RM. Stand-alone
artificial intelligence for breast cancer detection in
mammography: comparison with 101 radiologists. J
Natl Cancer Inst. 2019 Sep 1;111(9):916-922. doi:
10.1093/jnci/djy222. PMID: 30834436; PMCID:
PMC6748773.

12. McKinney SM, Sieniek M, Godbole V, Godwin J,
Antropova N, Ashrafian H, Back T, Chesus M, Cor-
rado GS, Darzi A, Etemadi M, Garcia-Vicente F,
Gilbert FJ, Halling-Brown M, Hassabis D, Jansen S,
Karthikesalingam A, Kelly CJ, King D, Ledsam JR,
Melnick D, Mostofi H, Peng L, Reicher JJ, Romera-
Paredes B, Sidebottom R, Suleyman M, Tse D, Young
KC, De Fauw J, Shetty S. International evaluation of
an Al system for breast cancer screening. Nature.
2020 Jan;577(7788):89-94. doi: 10.1038/s41586-
019-1799-6. PMID: 31894144.

13. Hernstrom V, Josefsson V, Sartor H, Schmidt D,
Larsson AM, Hofvind S, Andersson I, Rosso A, Hag-
berg O, Lang K. Screening performance and char-
acteristics of breast cancer detected in the Mam-
mography Screening with Artificial Intelligence trial
(MASAI): a randomised, controlled, parallel-group,
non-inferiority, single-blinded, screening accuracy
study. Lancet Digit Health. 2025 Mar;7(3):e175-
e183. doi: 10.1016/52589-7500(25)00001-X.

14. Dembrower K, Wahlin E, Liu Y, Salim M, Smith
K, Lindholm P, Eklund M, Strand F. Effect of artificial
intelligence-based triaging of breast cancer screen-
ing mammograms on cancer detection and radi-
ologist workload: a retrospective simulation study.
Lancet Digit Health. 2020 Sep;2(9):e468-e474. doi:
10.1016/52589-7500(20)30185-0. PMID: 33328114.

15. Gommers J, Hernstrom V, Josefsson V, Sartor
H, Schmidt D, Hjelmgren A, Larsson AM, Hofvind S,
Andersson I, Rosso A, Hagberg O, Lang K. Interval
cancer, sensitivity, and specificity comparing Al-
supported mammography screening with standard
double reading without Al in the MASAI study: a
randomised, controlled, non-inferiority, single-

1894

Volume 13 « Number 2 « August 2026 « HOPH



Edwin AJE et al: Artificial Intelligence in Breast Cancer Screening: Current Evidence And Future
Perspectives For Implementation in Serbia

blinded, population-based, screening-accuracy
trial. Lancet. 2026 Jan 31;407(10527):505-514. doi:
10.1016/50140-6736(25)02464-X.

16. Rothwell JWD, Rogers P, Payne NR, Huang Y,
Kaggie JD, Hickman SE, Kilburn-Toppin F, Kasmai B,
Juette A, Gilbert FJ. Evaluation of a Mammography-
based Deep Learning Model for Breast Cancer Risk
Prediction in a Triennial Screening Program. Radi-
ology. 2025 Oct;317(1):€250391. doi: 10.1148/ra-
diol.250391. PMID: 41147910.

17. Yala A, Lehman C, Schuster T, Portnoi T, Bar-
zilay R. A deep learning mammography-based
model for improved breast cancer risk prediction.
Radiology. 2019;292(1):60-66. doi: 10.1148/radi-
0l.2019182716. PMID: 31062694.

18. Government of Serbia. National Strategy for the
Development of Artificial Intelligence for the period
2025-2030. Belgrade: Government of Serbia; 2025.

19. Markovi¢ JV, Kambovski I. The Application of Ar-
tificial Intelligence in Healthcare: Diagnostic Poten-
tial, Legal Framework and Ethical Challenges. Srp-
ska Polit Misao. 2026;95(1):117-140. doi: 10.5937/
spm95-61716.

20. Singh MP, Keche YN. Ethical integration of ar-
tificial intelligence in healthcare: narrative review
of global challenges and strategic solutions. Cu-
reus. 2025 May 25;17(5):e84804. doi: 10.7759/cu-
reus.84804. PMID: 40568260; PMCID: PMC12195640.

21. Esteva A, Robicquet A, Ramsundar B, Kuleshov
V, DePristo M, Chou K, Cui C, Corrado G, Thrun S,
Dean J. A guide to deep learning in healthcare. Nat
Med. 2019 Jan;25(1):24-29. doi: 10.1038/s41591-
018-0316-z. Epub 2019 Jan 7. PMID: 30617335.

22. Umihanic S, Osmanovic H, Selak N, Kopric D,
Huseinbasic A, Sehic-Kozica E, Babic B, Umihanic
F. Evaluating the Concordance Between ChatGPT
and Multidisciplinary Teams in Breast Cancer Treat-
ment Planning: A Study from Bosnia and Herze-
govina. J Clin Med. 2025 Sep 13;14(18):6460. doi:
10.3390/jcm14186460. PMID: 39336942; PMCID:
PMC11432431.

23. Branco PE, Franco AH, Oliveira AP, Carneiro IM,
Carvalho LM, Souza JI, Leandro DR, Candido EB.
Artificial intelligence in mammography: a system-
atic review of the external validation. Rev Bras
Ginecol Obstet. 2024;46:e-rbgo71. doi: 10.69304/
rbgo/2024.rbgo71.

www.hophonline.org 1895



Hospital Pharmacology. 2026; 13(2):1888-1896

Vestacka inteligencija u skriningu raka dojke:
savremeni dokazi i buduce perspektive za primenu
u Srbiji

Ancy Joe E. Edwin', Kristina D. Stamenkovi¢"?, Vesna P. Mijatovi¢ Jovanovi¢'?,

Dane A. Krtini¢**, Sanja D. Maletin'?, Dragana S. Milijasevi¢'?

! Medicinski fakultet, Univerzitet u Novom Sadu, Novi Sad, Srbija

2 Centar za analizu, planiranje i organizaciju zdravstvene zastite, Institut za javno zdravlje Vojvodine, Novi
Sad, Srbija

3 Katedra za farmakologiju sa toksikologijom, Medicinski fakultet, Univerzitet u Nisu, Nis, Srbija

* Klinika za onkologiju, Univerzitetski klini¢ki centar Nis, Ni§, Srbija

* Klinika za kardiohirurgiju, Institut za kardiovaskularne bolesti Vojvodine, Sremska Kamenica, Srbija

KRATAK SADRZAJ

Uvod: Rak dojke je najcesée dijagnostikovana maligna bolest i jedan od vodedih uz-
roka smrtnosti od raka kod Zena sirom sveta. Uprkos sprovodenju programa organi-
zovanog skrininga na karcinom dojke, znacajne razlike u smrtnosti i dalje postoje,
posebno u zemljama sa niskim i srednjim prihodima. Vestacka inteligencija se pojavila
kao obecavajuci alat za poboljsanje tacnosti, efikasnosti i dostupnosti skrininga raka
dojke. Pregled trenutnih dokaza o ulozi vestacke inteligencije u skriningu i ranom ot-
krivanju raka dojke, sa posebnim naglaskom na njenu potencijalnu primenu u zdravst-
venom sistemu Republike Srbije.

Metodologija: Sproveden je sveobuhvatni pregled literature koris¢enjem baza po-
dataka MEDLINE, PubMed i KOBSON. Publikacije objavljene izmedu 2012. i 2026. go-
dine identifikovane su koris¢enjem kljucnih reci rak dojke, vestacka inteligencija,
mamografija, skrining i masinsko ucenje. Nakon primene unapred definisanih kriteri-
juma za ukljucivanje, 23 relevantne publikacije su uklju¢ene u konaénu analizu.
Tema: Trenutni dokazi pokazuju da mamografija potpomognuta vestackom inteligen-
cijom postize dijagnosticke performanse uporedive ili ¢ak i vece u odnosu na ocitane
snimake od strane iskusnih radiologa, uz znac¢ajno smanjenje optereéenja Citanjem.
Prospektivna klinicka ispitivanja su pokazala da skrining uz pomoc¢ vestacke inteli-
gencije povecava stopu otkrivanja raka bez ugrozavanja bezbednosti pacijenata.
Pored otkrivanja lezija, vestacka inteligencija omogucava individualizovanu procenu
rizika, predvidanje intervalnih karcinoma i podrzava prelazak na strategije skrininga
prilagodene riziku. Za Srbiju, centralizovani sistemi trijaze uz pomoc¢ vestacke in-
teligencije mogli bi da optimizuju ograni¢ene radioloske resurse, poboljsaju pristup
strucnoj interpretaciji i ojacaju organizovane programe skrininga. Medutim, uspesna
implementacija zahteva lokalne studije validacije, interoperabilnu digitalnu infra-
strukturu, odgovarajuce regulatorne okvire i kontinuirano stru¢no obrazovanje.
Zakljucak: Vestacka inteligencija ima potencijal da znacajno poboljsa skrining raka
dojke povecanjem dijagnosticke tacnosti, smanjenjem opterecenja radiologa i
podrzavanjem personalizovanih pristupa skriningu. Pazljiva implementacija u skladu
sa evropskim standardima kvaliteta i nacionalnim prioritetima zdravstvene zastite
mogla bi doprineti ranijoj dijagnozi i smanjenju mortaliteta od raka dojke u Srbiji.

Kljuéne reci: rak dojke, vestacka inteligencija, mamografija, skrining, rano
otkrivanje, masinsko ucenje, Srbija
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