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ABSTRACT 

Breast cancer represents one of the leading glo-
bal health challenges due to its high incidence, 
mortality, and considerable biological and clinical 
heterogeneity. Its development is associated with 
the interaction of genetic, hormonal, reproductive, 
environmental, and behavioral factors, requiring 
an integrated approach encompassing prevention, 
early detection, accurate diagnosis, and individua-
lized treatment. The objective of this article was to 
analyze the main risk factors associated with breast 
cancer, examine current approaches to prevention 
and early detection, and describe diagnostic and 
therapeutic strategies, with particular emphasis 
on the transition toward personalized treatment. 
Methodologically, an integrative narrative review of 
the scientific literature was conducted, including 
original articles, systematic reviews, evidence syn-
theses, epidemiological studies, clinical practice 
guidelines, and institutional documents. The infor-
mation was organized through thematic analysis 
covering epidemiology, susceptibility, risk factors, 
prevention, screening, diagnosis, molecular charac-
terization, and treatment. The findings indicate that 
susceptibility to breast cancer results from multiple 
modifiable and non-modifiable determinants and 
varies considerably among individuals and popula-
tions. Early detection expands therapeutic opportu-
nities, although its effectiveness depends on con-
tinuity between screening, diagnostic confirmation, 
and access to appropriate treatment. Furthermore, 
advances in genomics, biomarkers, and molecular 
characterization have revealed the biological diver-
sity of breast tumors and increasingly support more 
precise therapeutic decisions. Overall, the evidence 
supports an integrated model combining individuali-
zed risk assessment, prevention, surveillance, early 
diagnosis, tumor characterization, and personalized 

treatment to improve clinical outcomes and reduce 
the global burden of breast cancer. 

Keywords: 

Breast cancer, risk factors, early detection, diagno-
sis, personalized treatment.

RESUMEN

El cáncer de mama constituye uno de los principa-
les problemas de salud a escala mundial debido a 
su elevada incidencia, mortalidad y marcada hete-
rogeneidad biológica y clínica. Su desarrollo está re-
lacionado con la interacción de factores genéticos, 
hormonales, reproductivos, ambientales y conduc-
tuales, lo que exige integrar prevención, detección 
temprana, diagnóstico preciso y tratamiento indivi-
dualizado. El objetivo de este artículo fue analizar 
los principales factores de riesgo asociados con el 
cáncer de mama, examinar los enfoques actuales 
de prevención y detección temprana y describir las 
estrategias diagnósticas y terapéuticas, con énfasis 
en la transición hacia el tratamiento personalizado. 
Metodológicamente, se realizó una revisión narrati-
va integradora de la literatura científica, que incluyó 
artículos originales, revisiones sistemáticas, síntesis 
de evidencia, estudios epidemiológicos, guías de 
práctica clínica y documentos institucionales. La 
información fue organizada mediante análisis temá-
tico, considerando epidemiología, susceptibilidad, 
factores de riesgo, prevención, cribado, diagnósti-
co, caracterización molecular y tratamiento. Los ha-
llazgos muestran que la susceptibilidad al cáncer 
de mama resulta de múltiples determinantes modi-
ficables y no modificables y varía entre individuos 
y poblaciones. La detección temprana mejora las 
oportunidades terapéuticas, aunque su efectividad 
depende de la continuidad entre cribado, confirma-
ción diagnóstica y acceso al tratamiento. Asimismo, 
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los avances en genómica, biomarcadores y caracteriza-
ción molecular han demostrado la diversidad biológica 
de los tumores y favorecido decisiones terapéuticas más 
precisas. En conjunto, la evidencia respalda un modelo in-
tegrado que articula evaluación individual del riesgo, pre-
vención, vigilancia, diagnóstico temprano, caracterización 
tumoral y tratamiento personalizado para mejorar los resul-
tados clínicos y reducir la carga del cáncer de mama. 

Palabras clave: 

Cáncer de mama, factores de riesgo, detección temprana, 
diagnóstico, tratamiento personalizado.

INTRODUCTION

Breast cancer remains one of the most significant challen-
ges in global health because of its high incidence, bio-
logical heterogeneity, and profound impact on morbidity 
and mortality. It is the most commonly diagnosed cancer 
among women in many regions of the world and can also 
occur in men, although much less frequently. Despite subs-
tantial advances in prevention, diagnostic technologies, 
molecular characterization, and therapeutic approaches, 
the burden of the disease continues to affect millions of 
individuals, families, and health systems. According to the 
World Health Organization (2025), approximately 2.3 mi-
llion women were diagnosed with breast cancer worldwi-
de in 2022, while about 670,000 deaths were attributed to 
the disease. These figures highlight the need to approach 
breast cancer not only from the perspective of treatment 
after diagnosis but also through comprehensive strategies 
encompassing risk assessment, prevention, early detec-
tion, and individualized clinical management.

Breast cancer is a complex and multifactorial disease who-
se development results from interactions among genetic, 
hormonal, reproductive, environmental, and lifestyle-re-
lated factors. Age, sex, family history, inherited genetic 
susceptibility, reproductive history, and breast density 
are among the factors that can influence individual risk. 
At the same time, potentially modifiable determinants, in-
cluding alcohol consumption, obesity, physical inactivity, 
and certain patterns of hormonal exposure, have received 
increasing attention because they provide opportunities 
for prevention and risk reduction. Nevertheless, the re-
lative contribution of individual risk factors varies consi-
derably, and the presence of one or several factors does 
not necessarily predict the development of the disease. 
Contemporary evidence therefore emphasizes the impor-
tance of understanding breast cancer risk through an in-
tegrated and individualized perspective rather than throu-
gh isolated determinants (Løyland et al., 2024; Sun et al., 
2017; Winkler & Hetjens, 2024).

The biological complexity of breast cancer further rein-
forces the need for this comprehensive approach. Breast 
cancer does not represent a single pathological entity but 
encompasses a heterogeneous group of malignancies 

characterized by differences in histological features, 
molecular profiles, clinical behavior, prognosis, and the-
rapeutic response. Advances in molecular biology and 
genomic research have contributed to a more precise un-
derstanding of this heterogeneity and have progressively 
transformed traditional approaches to classification and 
clinical decision-making. Consequently, the identification 
of prognostic and predictive biomarkers has become in-
creasingly important for determining disease characteris-
tics, estimating outcomes, and selecting appropriate the-
rapeutic strategies (Łukasiewicz et al., 2021).

Within this context, early detection constitutes a funda-
mental component of breast cancer control. The progno-
sis of patients is closely associated with the stage at which 
the disease is identified, making timely diagnosis essen-
tial for improving therapeutic possibilities and clinical out-
comes. Screening strategies and diagnostic procedures 
are therefore central to detecting breast abnormalities 
before disease progression compromises treatment op-
tions. Mammography remains a major screening method, 
while clinical assessment and complementary imaging 
and diagnostic techniques contribute to the evaluation of 
suspicious findings. However, the effectiveness of early 
detection depends not only on technological availability 
but also on population awareness, accessibility of health 
services, appropriate risk assessment, and timely diag-
nostic confirmation (Hoque et al., 2024).

The relationship between prevention and early diagnosis 
is particularly important because both strategies seek to 
reduce the consequences of disease before advanced 
stages are reached. Primary prevention focuses on redu-
cing exposure to modifiable risk factors and promoting 
protective behaviors, whereas secondary prevention is di-
rected toward detecting disease at an earlier and poten-
tially more treatable stage. Evidence concerning breast 
cancer prevention increasingly supports the promotion of 
healthy lifestyles, including regular physical activity, main-
tenance of an appropriate body weight, and reduction of 
alcohol consumption, alongside individualized preventive 
strategies for persons at increased risk (Sun et al., 2017; 
Winkler & Hetjens, 2024).

At the same time, progress in breast cancer treatment has 
shifted clinical practice toward increasingly personalized 
therapeutic decision-making. Surgery, radiotherapy, che-
motherapy, endocrine therapy, and targeted treatments 
continue to constitute major components of management, 
but their selection and combination increasingly depend 
on tumor characteristics, disease stage, receptor status, 
molecular features, patient-related factors, and expected 
therapeutic benefit. This transition from predominantly stan-
dardized treatment schemes toward more individualized 
approaches reflects the growing recognition that optimal 
breast cancer care requires adapting therapeutic interven-
tions to the biological and clinical characteristics of each 
patient (Hoque et al., 2024; Łukasiewicz et al., 2021).
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Thus, contemporary breast cancer management can be 
understood as a continuum extending from the identifi-
cation and modification of risk factors to early detection, 
accurate diagnosis, biological characterization, treatment 
selection, and follow-up. Examining these components to-
gether is essential because advances in one area directly 
influence decisions in others. Risk stratification can guide 
preventive and screening strategies; early detection can 
expand therapeutic options; and increasingly detailed tu-
mor characterization can support more precise treatment 
selection. Integrating these dimensions provides a more 
coherent understanding of current approaches to redu-
cing breast cancer incidence, improving timely diagnosis, 
and optimizing clinical outcomes.

Accordingly, the objective of this article is to analyze the 
principal risk factors associated with breast cancer, exami-
ne current approaches to prevention and early detection, 
and describe the main diagnostic and therapeutic stra-
tegies, with particular emphasis on the transition toward 
personalized treatment based on individual risk and the 
biological and clinical characteristics of the disease.

MATERIALS AND METHODS

This study was conducted as an integrative narrative re-
view of the scientific literature focused on the continuum 
of breast cancer care, from the identification of risk factors 
and early detection to diagnosis and personalized treat-
ment. The methodological approach was designed to pro-
vide a broad and critical synthesis of current knowledge 
rather than to quantify the effect of a single intervention or 
clinical outcome. Particular attention was given to eviden-
ce capable of connecting epidemiological and biological 
susceptibility with prevention, screening, diagnostic as-
sessment, molecular characterization, and contemporary 
therapeutic decision-making.

The literature included scientific articles, systematic re-
views, evidence syntheses, clinical practice guidelines, 
epidemiological studies, original research, and relevant 
institutional documents addressing breast cancer. Priority 
was given to peer-reviewed publications and authoritati-
ve sources with direct relevance to the objectives of the 
review. The documentary corpus included publications 
addressing epidemiology and risk factors, hereditary and 
early-onset breast cancer, modifiable and non-modifiable 
determinants, prevention, screening, diagnostic proce-
dures, tumor biology, molecular mechanisms, prognostic 
and predictive markers, conventional and emerging treat-
ments, and personalized therapeutic approaches. The 
sources ultimately incorporated into the analysis span di-
fferent types of evidence and include recent publications 
together with earlier works retained because of their rele-
vance to specific aspects of the subject. 

The selection of the literature was guided by thema-
tic relevance, scientific contribution, relationship with 
the objective of the article, and capacity to provide 

complementary perspectives on the breast cancer care 
pathway. Publications were considered when they contri-
buted information on at least one of the central analytical 
domains: epidemiology and susceptibility; genetic, repro-
ductive, hormonal, environmental, or lifestyle-related risk 
factors; prevention and risk reduction; screening and ear-
ly detection; diagnostic and molecular characterization; 
or therapeutic management and personalization. Sources 
whose content did not contribute directly to these domains 
or whose focus was unrelated to the purpose of the review 
were not considered in the final synthesis.

No restriction to a single study design was established be-
cause the objective required integration of heterogeneous 
forms of evidence. This decision made it possible to com-
bine population-level epidemiological findings with sys-
tematic evidence syntheses, clinical recommendations, 
molecular research, studies of specific populations, and 
analyses of emerging therapeutic technologies. Particular 
consideration was given to populations whose characte-
ristics may require differentiated approaches, including 
younger women, individuals with hereditary susceptibility, 
women with benign breast disease, and men with breast 
cancer. These groups are explicitly represented in the evi-
dence analyzed in the article. 

The information obtained from the selected publications 
was organized through thematic content analysis. In the 
first stage, the principal findings of each source were 
identified according to their contribution to understanding 
breast cancer risk, prevention, detection, diagnosis, biolo-
gical characterization, or treatment. In the second stage, 
findings addressing similar dimensions were compared to 
identify areas of convergence, complementarity, and clini-
cally relevant differences. In the third stage, the evidence 
was integrated into a sequential analytical framework that 
follows the progression from susceptibility and risk as-
sessment to prevention, early detection, diagnostic con-
firmation, tumor characterization, therapeutic selection, 
and individualized management.

The synthesis did not consist solely of describing indivi-
dual publications. Instead, evidence was critically inte-
grated to determine how advances in different areas con-
tribute to a more comprehensive model of breast cancer 
control. Particular emphasis was placed on the distinction 
between modifiable and non-modifiable risk factors, the 
interaction between genetic susceptibility and lifestyle, 
the importance of risk-adapted surveillance, the relations-
hip between early detection and diagnostic continuity, 
the biological heterogeneity of breast tumors, and the in-
creasing use of clinical and molecular characteristics to 
guide therapeutic decisions. These analytical dimensions 
correspond to the principal patterns identified throughout 
the reviewed literature. 

Finally, the interpretation of the evidence was structured 
from an integrative clinical and public health perspecti-
ve. Rather than considering prevention, diagnosis, and 
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treatment as isolated components, the analysis examined 
their interdependence across the breast cancer care pa-
thway. This methodological orientation allowed the review 
to assess how knowledge of susceptibility can inform 
prevention and surveillance, how timely detection can 
influence diagnostic and therapeutic opportunities, and 
how increasingly precise biological characterization can 
support personalized treatment.

RESULTS AND DISCUSSION 

Breast cancer represents a major challenge for contem-
porary medicine and public health because its impact 
extends far beyond the occurrence of a malignant tumor. 
The disease affects survival, quality of life, family dyna-
mics, healthcare expenditure, and the physical and psy-
chological well-being of those diagnosed. Its importance 
is also related to the fact that reducing its burden requires 
action at different moments, from prevention and recog-
nition of susceptibility to timely diagnosis and access to 
effective treatment. Scientific progress has considerably 
expanded the possibilities for understanding and mana-
ging the disease; however, important challenges remain 
in translating this knowledge into earlier detection, more 
precise clinical decisions, and better outcomes across 
different populations. The continuing global burden of 
breast cancer therefore makes it essential to examine the 
problem as a major health priority in which epidemiolo-
gical, biological, preventive, diagnostic, and therapeutic 
dimensions converge (World Health Organization, 2025).

The analysis of the selected literature revealed several 
major findings that help explain the current direction of 
breast cancer research and clinical management. First, 
susceptibility to the disease is determined by the inte-
raction of multiple factors rather than by a single cause. 
Second, distinguishing modifiable from non-modifiable 
determinants provides an essential basis for prevention 
and individualized risk assessment. Third, timely detec-
tion remains closely associated with opportunities for 
more effective clinical intervention. Finally, advances in 
tumor characterization have progressively strengthened 
the transition toward treatment decisions based on the 
particular biological and clinical profile of each patient. 
Together, these findings indicate that breast cancer con-
trol requires coordinated action across risk assessment, 
prevention, detection, diagnosis, and therapy rather than 
independent interventions at each stage (Hoque et al., 
2024; Łukasiewicz et al., 2021; Winkler & Hetjens, 2024).

A particularly consistent finding across the reviewed stu-
dies is the multifactorial character of breast cancer sus-
ceptibility. The evidence identifies a combination of demo-
graphic, genetic, reproductive, hormonal, environmental, 
and behavioral determinants whose influence may vary 
substantially among individuals. Age and female sex re-
present fundamental determinants, while family history 
and inherited genetic susceptibility acquire particular 

relevance in specific groups. Reproductive characteris-
tics and cumulative hormonal exposure also contribute to 
variations in risk. This diversity demonstrates why the pro-
bability of developing breast cancer cannot be estimated 
adequately from one factor considered in isolation and 
supports the use of increasingly comprehensive risk-as-
sessment approaches (Løyland et al., 2024; Sun et al., 
2017; Winkler & Hetjens, 2024).

The distinction between modifiable and non-modifiable 
factors is especially relevant from a preventive perspec-
tive. Biological aging, inherited susceptibility, family his-
tory, and certain reproductive characteristics cannot be 
modified, but their recognition can identify individuals 
who may benefit from closer surveillance and more spe-
cific preventive strategies. In contrast, alcohol consump-
tion, excess body weight, insufficient physical activity, and 
other lifestyle-related exposures provide potential areas 
for intervention. Nevertheless, the available evidence 
does not support interpreting prevention as the comple-
te elimination of breast cancer risk. Risk reduction should 
instead be understood as a probabilistic process in which 
healthier behaviors may decrease exposure to certain de-
terminants without eliminating the influence of genetics, 
aging, hormonal history, or other biological mechanisms 
(Løyland et al., 2024; Sun et al., 2017; Winkler & Hetjens, 
2024).

This distinction has an additional implication for heal-
th communication. Preventive recommendations should 
avoid creating the impression that the occurrence of 
breast cancer is necessarily the consequence of indivi-
dual behavior. Some patients develop the disease despite 
having no clearly identifiable major modifiable risk factors, 
whereas other individuals with several recognized factors 
never develop it. The value of risk-factor knowledge the-
refore lies in supporting informed decisions, identifying 
higher-risk populations, guiding preventive interventions, 
and determining when intensified surveillance may be 
appropriate. In this sense, prevention becomes more 
effective when behavioral recommendations are combi-
ned with individualized assessment and organized heal-
thcare strategies.

Another central finding concerns the role of early detec-
tion in modifying the clinical trajectory of the disease. 
Identifying suspicious lesions before extensive progres-
sion can increase therapeutic possibilities and facilitate 
interventions at stages in which disease management 
may be less complex. Mammography remains a funda-
mental screening resource, but the reviewed evidence 
shows that breast assessment cannot be reduced to a 
single diagnostic technique. Clinical evaluation, imaging 
methods, pathological examination, and additional tests 
must be integrated according to the characteristics of the 
patient and the findings obtained during the diagnostic 
process (Hoque et al., 2024; Łukasiewicz et al., 2021).
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The benefits associated with early detection also depend 
on factors beyond technological capacity. Screening has 
limited value if abnormal findings are not followed by ti-
mely diagnostic confirmation and appropriate treatment. 
Awareness, accessibility, continuity of care, availability 
of specialized professionals, diagnostic infrastructure, 
and coordination among health services can determine 
whether an early abnormality ultimately translates into an 
earlier cancer diagnosis. This observation is particularly 
important when breast cancer is considered from a public 
health perspective because inequalities in access may in-
fluence the stage at which patients enter the healthcare 
system.

The literature also demonstrates that diagnostic assess-
ment has evolved substantially as knowledge of breast 
tumor biology has expanded. Histopathological exami-
nation remains indispensable, but diagnosis increasin-
gly provides information that goes beyond confirming 
malignancy. Tumor characteristics, receptor expression, 
prognostic markers, and molecular information can con-
tribute to determining biological behavior and anticipated 
therapeutic response. This represents a major change in 
clinical reasoning: diagnosis is no longer limited to deter-
mining whether breast cancer is present but increasingly 
contributes to defining what type of disease is present 
and how it should be managed (Łukasiewicz et al., 2021).

Such progress is particularly significant because breast 
cancer encompasses tumors with considerable biological 
and clinical diversity. Differences in molecular charac-
teristics can influence aggressiveness, patterns of pro-
gression, prognosis, and sensitivity to specific therapies. 
Consequently, patients with apparently similar anatomi-
cal disease may require different therapeutic strategies. 
Recognition of this heterogeneity has provided one of the 
principal scientific foundations for personalized treatment 
and has strengthened the relationship between diagnos-
tic precision and therapeutic selection.

Treatment has consequently evolved toward greater indi-
vidualization. Surgery and radiotherapy continue to play 
essential roles in local disease management, whereas 
systemic approaches may involve chemotherapy, endo-
crine therapy, targeted treatments, or combinations of di-
fferent modalities. The appropriate strategy depends on 
factors such as disease extent, tumor characteristics, re-
ceptor status, expected response, potential toxicity, and 
patient-related conditions. Contemporary management 
therefore seeks not simply to administer the greatest pos-
sible therapeutic intensity but to select interventions capa-
ble of producing the greatest expected benefit while limi-
ting unnecessary toxicity (Hoque et al., 2024; Łukasiewicz 
et al., 2021).

This transition has important implications for the concept 
of personalized treatment. Personalization should not be 
understood exclusively as the use of advanced or novel 
therapies. It involves integrating information obtained 

throughout the clinical process to determine which inter-
ventions are most appropriate for a specific patient. Risk 
profile, diagnostic findings, pathological characteristics, 
biological markers, disease stage, general health status, 
and individual circumstances may all contribute to thera-
peutic decision-making. Personalized care therefore re-
presents a broader transformation in the way breast can-
cer is evaluated and treated.

The reviewed evidence ultimately shows that the greatest 
potential for improving breast cancer outcomes lies in 
connecting the different components of care. Knowledge 
of risk can guide prevention and surveillance; appropria-
te surveillance can facilitate timely identification; precise 
diagnosis can reveal clinically relevant tumor characte-
ristics; and these characteristics can guide therapeutic 
selection. Fragmentation between these components may 
reduce their effectiveness, whereas their integration can 
strengthen the entire clinical pathway.

From this perspective, the principal challenge for the co-
ming years is not only to generate new scientific knowle-
dge but also to ensure that advances in prevention, risk 
assessment, detection, diagnosis, and treatment opera-
te as interconnected elements of breast cancer control. 
The evidence examined supports a model in which po-
pulation-level prevention and individualized medicine 
are complementary rather than competing approaches. 
Combining both perspectives offers greater possibilities 
for reducing preventable risk, identifying disease at cli-
nically favorable stages, improving therapeutic precision, 
and ultimately decreasing the human and healthcare bur-
den associated with breast cancer.

In this context, particular attention should be given to ear-
ly-onset and hereditary breast cancer, since these forms of 
the disease raise specific challenges for risk assessment 
and surveillance. Cortiana et al. (2025) emphasize that 
advances in risk stratification and imaging are improving 
the identification and clinical management of individuals 
with inherited susceptibility or an increased probability of 
developing breast cancer at younger ages. Their analysis 
supports the integration of genetic information, family his-
tory, and imaging approaches to achieve more individua-
lized surveillance, particularly among populations whose 
risk profile differs from that of women undergoing conven-
tional age-based screening.

Closely related to this issue, breast cancer in young wo-
men requires approaches that consider the distinctive 
clinical and preventive needs of this population. Sharma 
& Saripilli (2025) examine recent developments in diag-
nosis, screening, prevention, and treatment, highlighting 
the importance of recognizing that strategies designed 
for the general population may not always adequately 
address younger women. Their contribution reinforces 
the need for risk-adapted assessment and greater atten-
tion to early-onset disease, particularly when hereditary 



Volume  4 | Issue 4 | September - December - 2026

predisposition, family history, or other relevant factors su-
ggest the need for intensified surveillance.

Beyond age and hereditary predisposition, understanding 
breast cancer also requires consideration of the molecular 
mechanisms involved in tumor initiation and progression. 
Feng et al. (2018) provide a comprehensive analysis con-
necting established risk factors with cancer stem cells, 
signaling pathways, genomic alterations, and molecular 
pathogenesis. This perspective is particularly valuable 
because it demonstrates that epidemiological susceptibi-
lity and tumor biology are interconnected dimensions of 
the same disease process. Knowledge of these mecha-
nisms has contributed to a more detailed classification 
of breast tumors and provides a scientific basis for the 
identification of biomarkers and molecular targets with po-
tential diagnostic, prognostic, and therapeutic relevance.

From a broader epidemiological perspective, the distribu-
tion of breast cancer risk is not uniform across popula-
tions. Roheel et al. (2023), through a systematic review of 
global epidemiology based on risk factors, demonstrate 
the relevance of considering demographic, reproductive, 
genetic, environmental, and lifestyle-related determinants 
when interpreting differences in breast cancer occurren-
ce. Their findings support the need to adapt preventive 
strategies to population characteristics rather than as-
suming that the same combination of risk factors has an 
identical impact in every geographical and socioecono-
mic context.

Once the disease has been detected, however, the central 
challenge shifts from risk identification to accurate charac-
terization and evidence-based clinical management. The 
European Society for Medical Oncology guideline develo-
ped by Loibl et al. (2024) illustrates the increasingly mul-
tidisciplinary nature of early breast cancer care, integra-
ting diagnosis, pathological and molecular assessment, 
local and systemic treatment, and follow-up. Of particular 
significance is the growing use of tumor-specific charac-
teristics to guide therapeutic decisions, which reflects 
the transition from broadly uniform treatment approaches 
toward strategies increasingly adapted to disease biology 
and individual clinical circumstances.

In parallel, the relationship between risk recognition and 
diagnostic accuracy remains fundamental to improving 
clinical outcomes. Obeagu & Obeagu (2024) review the 
principal factors associated with breast cancer develo-
pment together with the diagnostic approaches used to 
identify the disease. Their work underscores the value of 
connecting knowledge of susceptibility with diagnostic 
evaluation, since recognizing relevant risk profiles can 
contribute to greater clinical vigilance and more appro-
priate investigation of suspicious findings. This connec-
tion is particularly important when symptoms are subtle 
or when individuals have characteristics associated with 
increased susceptibility.

Building on this risk-oriented perspective, García-Sancha 
et al. (2025) approach breast cancer susceptibility as the 
result of interactions among genetic, hormonal, environ-
mental, and lifestyle-related components. Their analysis 
is especially relevant to prevention because it moves be-
yond the identification of isolated determinants and con-
siders how knowledge of susceptibility can be translated 
into preventive strategies. Such an approach strengthens 
the concept of risk-adapted prevention, in which recom-
mendations and surveillance may be adjusted according 
to individual characteristics rather than applied uniformly 
to all individuals.

Nevertheless, not all determinants can be modified throu-
gh preventive interventions. The American Cancer Society 
(2026) identifies several non-modifiable factors associa-
ted with breast cancer risk, including increasing age, in-
herited genetic changes, family history, personal history 
of breast cancer or certain breast conditions, reproduc-
tive characteristics, and other biological circumstances. 
Recognition of these factors is clinically valuable even 
when they cannot be changed because they can contri-
bute to identifying individuals who may require more in-
tensive assessment or surveillance. Thus, the practical 
significance of a risk factor does not depend exclusively 
on whether it can be eliminated, but also on whether it 
improves the identification of individuals requiring diffe-
rentiated care.

Precisely because risk identification must lead to appro-
priate clinical action, the quality of diagnostic processes 
deserves particular consideration. Zehra et al. (2023) em-
phasize that early diagnosis should be accompanied by 
rigorous evaluation of the full range of relevant risk factors 
and by appropriate interpretation of genetic findings. They 
also draw attention to limitations associated with insuffi-
cient knowledge of screening practices, social barriers to 
discussing breast health, and restricted access to scree-
ning resources. Their observations demonstrate that early 
diagnosis is not simply a question of detecting disease 
sooner; it also requires scientifically sound assessment, 
adequate health literacy, and healthcare conditions that 
permit suspicious findings to be investigated without un-
necessary delay.

The discussion of risk can be further strengthened by evi-
dence derived from genetic epidemiology. Escala-Garcia 
et al. (2020), using a Mendelian randomisation approach, 
examined breast cancer risk factors and their potential 
effects on survival. Their study is important because it at-
tempts to move beyond conventional observational asso-
ciations by using genetic information to investigate possi-
ble causal relationships. This type of evidence contributes 
to a more critical interpretation of risk factors, helping to 
differentiate variables that merely correlate with breast 
cancer from those that may have a more direct role in di-
sease development or prognosis.
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A particularly relevant population for risk stratification 
consists of women with benign breast disease. Burke et 
al. (2025) systematically reviewed determinants of sub-
sequent breast cancer risk among these women and 
highlighted the importance of considering characteris-
tics beyond the mere presence of a benign lesion. Their 
findings suggest that risk assessment in this population 
can benefit from combining information related to benign 
breast disease with other established determinants. This 
supports a more refined approach to surveillance in which 
women with benign findings are not treated as a homoge-
neous group but are evaluated according to their broader 
risk profile.

The importance of what occurs before definitive diagno-
sis is further illustrated by Küçükerdem et al. (2026), who 
examined the association of pre-diagnosis breast assess-
ment practices and risk factors with breast cancer stage 
at diagnosis. Their findings bring attention to the period 
preceding diagnostic confirmation and reinforce the re-
levance of appropriate breast assessment in determining 
how and when the disease is ultimately identified. This 
perspective is especially useful because stage at diagno-
sis can substantially influence subsequent management, 
making the pathway from initial assessment to diagnostic 
confirmation a critical component of breast cancer control.

Although breast cancer research and prevention pre-
dominantly focus on women, the disease also occurs in 
men and should not be excluded from a comprehensive 
analysis. Giordano et al. (2002) highlighted the particular 
characteristics of male breast cancer and the challenges 
associated with its relatively low frequency. The rarity of 
the disease in men can contribute to limited awareness 
and delayed recognition, while clinical management has 
historically relied substantially on knowledge derived from 
female breast cancer. Including male breast cancer in the 
discussion therefore emphasizes that sex strongly influen-
ces incidence but does not make the disease exclusive 
to women.

Alongside improvements in detection and patient strati-
fication, therapeutic research continues to explore new 
mechanisms for delivering anticancer agents more selec-
tively and effectively. Sartaj et al. (2021) discuss the poten-
tial of polymeric nanoparticles as drug-delivery systems 
in breast cancer therapy, emphasizing their capacity to 
improve the delivery of therapeutic compounds and con-
tribute to targeted treatment approaches. Although such 
technologies require continued evaluation and translation 
into clinical practice, nanotechnology illustrates how per-
sonalization may increasingly involve not only the selec-
tion of a drug but also the optimization of how therapeutic 
agents reach tumor tissues.

Furthermore, the relationship between inherited suscep-
tibility and lifestyle provides an important opportunity to 
understand how different dimensions of risk may interact. 
Zhang et al. (2025) investigated genetic risk together 

with health-associated lifestyle in relation to early-onset 
cancer and breast cancer. Their work is particularly re-
levant because genetic predisposition should not neces-
sarily be interpreted independently of behavioral factors. 
Considering these dimensions jointly may improve risk 
stratification and supports the broader principle that inhe-
rited susceptibility and potentially modifiable exposures 
can coexist within the same individual risk profile.

Finally, these specific findings can be placed within the 
wider epidemiological framework described by Zafar et 
al. (2022), who review the epidemiology and major risk 
factors associated with breast cancer. Their contribution 
helps connect individual-level susceptibility with the po-
pulation distribution of the disease and underscores the 
importance of epidemiological evidence for identifying 
groups in which preventive and diagnostic interventions 
may have the greatest impact. Viewed together with the 
preceding studies, this perspective reinforces the pro-
gression from population-level knowledge of breast can-
cer risk toward increasingly individualized prevention, sur-
veillance, diagnosis, and treatment.

Taken together, the contributions analyzed provide a com-
prehensive understanding of breast cancer as a heteroge-
neous disease whose prevention and management requi-
re the integration of epidemiological, genetic, biological, 
diagnostic, and therapeutic knowledge. The evidence 
shows that susceptibility varies considerably among indi-
viduals and populations and that its assessment is beco-
ming increasingly precise through the combined conside-
ration of hereditary background, personal characteristics, 
environmental exposures, lifestyle, reproductive history, 
and specific clinical conditions. This broader perspective 
is especially important for groups requiring differentiated 
attention, including young women, individuals with here-
ditary predisposition, women with benign breast disease, 
and men. 

Another major contribution is the consolidation of a 
risk-based approach to prevention and surveillance. 
Current knowledge makes it possible to identify popula-
tions that may benefit from intensified monitoring while 
simultaneously recognizing opportunities for intervention 
on preventable exposures. Genetic epidemiology and ad-
vances in molecular research are also helping to clarify the 
biological pathways involved in susceptibility and disease 
progression, thereby improving the distinction between 
simple statistical associations and factors with greater po-
tential biological or causal relevance. This development 
strengthens the scientific basis for more accurate predic-
tion models and differentiated preventive strategies. 

The findings also highlight that successful breast cancer 
control depends on the quality and continuity of the entire 
diagnostic pathway. Screening alone cannot guarantee 
favorable outcomes if suspicious findings are not ade-
quately evaluated or if barriers delay diagnostic confirma-
tion. Clinical assessment, imaging, pathology, molecular 
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characterization, health literacy, accessibility of services, 
and appropriate follow-up must operate in a coordinated 
manner. Particular attention should therefore be paid to 
the period preceding definitive diagnosis, as the effec-
tiveness of assessment practices during this stage may 
influence when the disease is identified and consequently 
the therapeutic options available. 

At the biological level, advances in genomics, signaling 
pathways, cancer stem cell research, biomarkers, and 
molecular characterization have transformed the unders-
tanding of breast cancer from that of a relatively uniform 
malignancy into a group of diseases with distinct beha-
viors and therapeutic vulnerabilities. This knowledge pro-
vides the foundation for increasingly precise clinical clas-
sification and helps explain differences in progression, 
prognosis, and treatment response. Consequently, the-
rapeutic decision-making is progressively shifting toward 
strategies that reflect the particular characteristics of the 
tumor and the patient rather than relying exclusively on 
conventional clinical parameters. 

Therapeutic innovation further expands this individualized 
perspective. In addition to established local and systemic 
approaches, emerging technologies such as advanced 
drug-delivery systems illustrate the potential to improve 
how anticancer agents are directed toward tumor tissues. 
Personalized treatment can therefore encompass not only 
the selection of the most appropriate therapeutic agent 
but also the optimization of its delivery, effectiveness, 
and potential toxicity. These developments demonstrate 
the increasingly close relationship between molecular re-
search, technological innovation, and clinical oncology. 

Overall, the combined evidence supports an integrated 
model of breast cancer control in which epidemiological 
surveillance, individualized risk assessment, prevention, 
early identification, precise diagnosis, molecular charac-
terization, and therapeutic innovation form a continuous 
clinical pathway. The principal advance is therefore not 
confined to any single diagnostic technique, risk factor, 
or treatment, but lies in the growing capacity to connect 
these different areas of knowledge. Such integration offers 
a stronger basis for identifying those at greatest risk, redu-
cing avoidable exposures, detecting disease under more 
favorable clinical circumstances, selecting treatments 
with greater precision, and adapting healthcare strategies 
to the biological and social diversity of the populations 
affected by breast cancer.

CONCLUSIONS

Breast cancer remains a complex global health problem 
whose effective control cannot depend on a single pre-
ventive measure, diagnostic procedure, or therapeutic 
intervention. The evidence examined in this review de-
monstrates that the disease emerges from a multifactorial 
context in which genetic susceptibility, age, reproductive 
and hormonal characteristics, environmental exposures, 

lifestyle, and individual clinical conditions interact in di-
fferent ways. Consequently, contemporary approaches 
should move beyond isolated risk factors toward integra-
ted models capable of estimating susceptibility more ac-
curately and translating that information into appropriate 
preventive and clinical decisions.

Distinguishing modifiable from non-modifiable determi-
nants has important implications for prevention. Lifestyle 
interventions can contribute to reducing avoidable risk, 
but they cannot completely prevent a disease influenced 
by inherited, biological, and age-related factors. At the 
same time, non-modifiable characteristics have conside-
rable clinical value because their recognition can identify 
individuals who may benefit from intensified surveillance, 
genetic assessment, or differentiated screening strate-
gies. Risk assessment should therefore serve as a bridge 
between epidemiological knowledge and individualized 
preventive care.

Early detection remains one of the most important oppor-
tunities for improving breast cancer management, but 
its effectiveness depends on more than the availability 
of screening technologies. Timely recognition must be 
followed by diagnostic confirmation, adequate patholo-
gical and molecular assessment, access to specialized 
care, and appropriate therapeutic intervention. Delays or 
discontinuities at any point in this pathway can diminish 
the benefits expected from early detection. Breast can-
cer control consequently requires coordinated healthcare 
systems capable of converting an initial suspicious fin-
ding into timely and clinically meaningful action.

The growing understanding of breast cancer heteroge-
neity represents another decisive advance. Molecular 
biology, genomics, biomarkers, receptor characterization, 
signaling pathways, and other biological information have 
progressively changed the way the disease is classified 
and treated. Breast cancer can no longer be approached 
adequately as a uniform clinical entity. Tumors with appa-
rently similar anatomical characteristics may differ subs-
tantially in biological behavior, prognosis, and therapeutic 
sensitivity, making precise characterization fundamental 
to contemporary clinical decision-making. 

Personalized treatment emerges from this transforma-
tion as an integrating principle rather than merely as the 
application of novel therapies. Its value lies in combining 
disease stage, pathological characteristics, molecular 
profile, expected treatment response, potential toxicity, 
patient characteristics, and individual circumstances to 
select the most appropriate intervention. Established mo-
dalities such as surgery, radiotherapy, chemotherapy, and 
endocrine therapy coexist with targeted approaches and 
emerging technologies, expanding the possibilities for 
maximizing therapeutic benefit while avoiding unneces-
sary treatment burden. 
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The evidence also indicates that greater attention should 
be directed toward populations whose risk or clinical pre-
sentation differs from conventional patterns. Hereditary 
and early-onset disease, breast cancer in younger wo-
men, benign breast conditions associated with subse-
quent risk, and male breast cancer illustrate the limitations 
of uniform strategies. The future of breast cancer preven-
tion and management therefore requires increasingly 
risk-adapted approaches capable of recognizing biologi-
cal and population diversity. 

Ultimately, the principal conclusion of this review is that 
progress against breast cancer depends on connecting 
knowledge that has traditionally been addressed in sepa-
rate domains. Epidemiology identifies patterns of disea-
se and vulnerable populations; risk assessment supports 
prevention and surveillance; early detection creates 
opportunities for timely intervention; precise diagnosis re-
veals clinically relevant characteristics; molecular charac-
terization refines prognosis and therapeutic selection; and 
personalized treatment translates this accumulated infor-
mation into patient-specific care. The integration of these 
components represents one of the strongest pathways 
toward reducing preventable risk, detecting disease at 
more favorable stages, improving therapeutic precision, 
minimizing unnecessary toxicity, and ultimately reducing 
the mortality and broader human burden associated with 
breast cancer. 
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