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)3 Editorial

Breast cancer in young women prompts us to revisit familiar
assumptions: who is at risk, when discussions about breast health
should begin, how symptoms are evaluated, and what
comprehensive care should include. Although most breast cancers
occur later in life, a diagnosis in early adulthood can shape
reproductive plans, relationships, careers, parenting, and health for
decades. Understanding the disease requires considering both its
biology and the life circumstances it affects.

Reframing Breast Cancer in Young Women brings together twenty
perspectives on this interconnected challenge. The digest traces the
topic from recognition and epidemiology to tumor biology, inherited
susceptibility, changing exposures, detection, research, and care. It
also examines fertility, mental health, long-term survivorship,
metastatic disease, global differences, and the institutional
responsibilities that connect scientific progress to everyday
experience.

Reframing begins with precision. “Young women,” “early-onset,” and
“premenopausal” describe overlapping populations, but they are not
interchangeable. Findings among women under 54 do not
necessarily apply to those under 40, and chronological age alone
cannot capture ovarian physiology, inherited risk, tumor
characteristics, or personal circumstances. These distinctions matter
throughout this digest: how we define a population shapes the
evidence we generate and the decisions we make.

Precision also means recognizing variation. Although some
aggressive tumor features are more common in younger patients,
breast cancer in young women remains heterogeneous, and
treatment must be tailored to each person’s disease. Prevention
discussions should likewise distinguish established risk factors from
emerging hypotheses, population-level associations from individual
causes, and risk-reduction strategies from guarantees of prevention.
Education is most useful when it supports informed choices without

blame, alarm, or false reassurance.

The same principle applies to detection: routine screening and

symptom evaluation serve different purposes. A younger woman

with a concerning breast change needs a timely clinical pathway, ‘
regardless of whether she qualifies for population screening. N
Advances in risk prediction, imaging, artificial intelligence, and .
biomarkers warrant careful evaluation, including questions about

validation, clinical benefit, affordability, and access.

Good care goes beyond diagnosis. Along with cancer treatment, it
should include fertility counseling, psychological support, sexual
health, financial guidance, and planning for long-term treatment
effects. Survivors may be looking decades ahead, while women living
with metastatic disease face a different mix of uncertainty, hope,
and practical demands as treatment continues. Both experiences call
for care that evolves over time.

These articles also show that knowledge must be linked to
functioning systems: awareness needs referral pathways, guidelines
need accessible services, research needs meaningful, age-specific
reporting, and therapeutic advances need reliable diagnostic and
treatment infrastructure. Universities, community organizations,
clinical teams, and policymakers all have a role. Young women and
adolescents should help shape this work from the outset, bringing
their questions and priorities.

This digest offers a concise introduction to the wider series, with
selected references and links to the original articles for further
reading. It is intended to encourage thoughtful discussion among
readers, healthcare professionals, researchers, educators, and
institutions. The opportunity ahead is to turn greater understanding
into earlier conversations, more responsive care, and research that
better supports young women throughout their lives.

Editors
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Breast Cancer Under 40: Not Rare. Not the Same.

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Recognition Beyond Age

Breast cancer before age 40 is less common than at older ages,
but its impact can be profound. A diagnosis may disrupt
education, careers, relationships, pregnancy plans, and
parenting, while creating fear of recurrence. Care must address
both the tumor and the patient’s stage of life.

Reading the Incidence Signal

US surveillance documented a rising incidence among women
aged 20-49 from 2000 to 2019, driven mainly by estrogen
receptor-positive disease [1]. The American Cancer Society’s
2024 report found a 1.4% annual increase among women under
50 from 2012 to 2021 [2]. Neither finding estimates incidence
among women under 40; both include women in their forties.

Biology Matters, but Is Not Uniform

Younger patients are more likely, on average, to have
higher-grade tumors, aggressive subtypes, and disease that has
reached a more advanced stage [3]. However, young age alone
does not mean a tumor is aggressive. Treatment should be
based on stage, receptor status, hereditary risk, and individual
circumstances.

Detection Before Routine Screening

The 2024 US Preventive Services Task Force recommendation
starts biennial mammography at 40 for average-risk women [4].

Read the original LinkedIn Pulse article with references:

Women under 40 therefore need clear symptom-assessment

pathways and risk assessment where indicated. Screening e
asymptomatic women and investigating a breast change are f o
different tasks: persistent or concerning symptoms warrant

clinical evaluation regardless of screening eligibility.

Care Across the Life Course

Care planning should address reproductive goals, psychological
well-being, sexual health, work and family responsibilities,
long-term treatment effects, and quality of life during
survivorship. ASCO recommends discussing reproductive risks at
diagnosis and fertility preservation before cancer-directed
therapy [5]. Follow-up should anticipate the patient’s changing,
treatment-specific needs over time.

Take-Home Message

Age alone should not delay timely medical assessment of breast
changes. Younger women need prompt diagnosis, individualized
treatment, and coordinated survivorship care.

Selected References

1. Xu S, Murtagh S, Han Y, et al. Breast cancer incidence among US women aged 20
to 49 years by race, stage, and hormone receptor status. JAMA Netw Open.
2024;7(1):e2353331.

2. Giaquinto AN, Sung H, Newman LA, et al. Breast cancer statistics 2024. CA Cancer )
Clin. 2024. d0i:10.3322/caac.21863.

3. Kumar R, Abreu C, Toi M, et al. Oncobiology and treatment of breast cancer in
young women. Cancer Metastasis Rev. 2022;41(3):749-770.

4. US Preventive Services Task Force. Breast cancer: screening. Final
recommendation statement. April 30, 2024.

5. Su HI, Lacchetti C, Letourneau J, et al. Fertility preservation in people with cancer:
ASCO guideline update. ] Clin Oncol. 2025;43(12):1488-1515.

https://www.linkedin.com/pulse/breast-cancer-under-40-rare-same-breast-cancer-in-young-women-found-jjp3f/ 6



ARTICLE 02 | GLOBAL INCIDENCE TRENDS

The Changing Epidemiology of Breast Cancer in Young Women

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Understanding the Changing Pattern

Epidemiology examines who develops breast cancer, at what
age, and how these patterns change over time and across
populations. A rise in incidence means more new diagnoses
relative to the population being studied; it does not necessarily
mean mortality is rising or point to a single cause. For younger
women, changing patterns have implications for risk assessment,
timely diagnosis, research, and health systems’ capacity to
deliver care.

Reading the Evidence by Age

A US registry analysis found that invasive breast cancer
incidence rose among women aged 20-49 between 2000 and
2019, with differences by race, stage, and hormone receptor
status. Rates increased for estrogen receptor-positive tumors
and stage | and stage |V disease, but declined for estrogen
receptor-negative tumors and stage Il and stage Il disease [1].
The American Cancer Society’s 2024 report recorded an annual
incidence increase of 1.4% among women younger than 50
during 2012-2021, compared with 0.7% among women aged 50
and older [2].

These age categories should be interpreted carefully. Studies of
women aged 20-49 or younger than 50 include women in their
40s, so they cannot be considered estimates for women under
40. Separating age groups helps ensure that broader early-onset
trends do not obscure the experiences of the youngest patients.

Geography and Subtype Matter

Evidence on women under 40 also points to regional variation. ol
An analysis of US women aged 25-39 found that incidence rose

by more than 0.5% per year in 21 states from 2001 to 2020,

while remaining stable or declining in other states. Rates were

32% higher in the five states with the highest incidence than in

the five with the lowest [3]. This comparison reflects population

rates, not the number of cases in each state.

National averages also mask differences in tumor subtype and
stage. The American Cancer Society reported that the overall
increase from 2012 to 2021 was largely limited to localized-stage
and hormone receptor-positive cancers [2]. These patterns can
help shape research questions, but surveillance alone cannot
establish how much of the increase is attributable to changing
exposures, diagnostic practices, or other factors. Geographic
variation, likewise, does not establish an environmental cause.

The Global Context

GLOBOCAN 2022 estimated approximately 2.3 million new cases
of female breast cancer and 670,000 deaths worldwide [4].
These figures cover all ages; they do not measure disease
burden among people under 40. Comparisons across countries
should distinguish absolute case counts, age-specific incidence,
and age-standardized rates. Population growth and age structure
can affect the number of diagnoses without a corresponding
change in individual risk.

For planning, the global burden highlights the need for reliable
cancer registries, diagnostic services, pathology, and access to
treatment. Age-specific data are essential for identifying where
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breast cancer among younger women is increasing and for
avoiding the assumption that every country follows the same
trajectory.

Turning Surveillance into Better Care

Rising incidence supports closer attention to risk and symptoms,
but does not, on its own, justify routine screening for every
woman under 40. The 2024 US Preventive Services Task Force
recommendation calls for biennial mammography beginning at
age 40 for its defined screening population; women with certain
high-risk conditions need separate pathways [5].
Recommendations for screening people without symptoms must
remain distinct from diagnostic assessment of breast changes.

Health systems should improve access to individual risk
assessment and timely symptom evaluation, while researchers
report results in meaningful age bands and examine trends by
subtype. Understanding why incidence changes requires
evidence beyond registry associations. Article 3 shifts focus from
the number of diagnoses to the biological characteristics of
disease in younger women.

Take-Home Message

Breast cancer incidence is increasing in some younger
populations, with notable differences by age, geography,
subtype, and stage. The response should bring together clearer
age-specific data, appropriate risk assessment, timely evaluation
of symptoms, and evidence-based care planning.

Selected References

1. Xu S, Murtagh S, Han Y, et al. Breast cancer incidence among US women aged 20
to 49 years by race, stage, and hormone receptor status. JAMA Netw Open.
2024;7(1):e2353331. doi:10.1001/jamanetworkopen.2023.53331.

2. Giaquinto AN, Sung H, Newman LA, et al. Breast cancer statistics 2024. CA Cancer )
Clin. 2024;74(6):477-495. doi:10.3322/caac.21863.

3. Kehm RD, Daaboul JM, Tehranifar P, et al. Geographic differences in early-onset
breast cancer incidence trends in the USA, 2001-2020, is it time for a geographic risk
score? Cancer Causes Control. 2025;36(7):707-717.
doi:10.1007/s10552-025-01968-7.

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

5. US Preventive Services Task Force. Breast cancer: screening. Final
recommendation statement. April 30, 2024. https://www.uspreventiveservicestaskfor
ce.org/uspstf/recommendation/breast-cancer-screening

Read the original LinkedIn Pulse article with references:
https://www.linkedin.com/pulse/changing-epidemiology-breast-cancer-rnr3c/
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ARTICLE 03 | TUMOR SUBTYPES & AGGRESSIVENESS

The Distinct Biology of Early-Onset Breast Cancer in Young Women

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Biology Beyond Chronological Age

Breast cancer in women under 40 differs, on average, from
breast cancer diagnosed later in life. Younger patients are more
likely to have higher-grade tumors and aggressive subtypes, as
well as distinct patterns of inherited susceptibility and tumor
molecular characteristics [1]. These patterns are clinically
relevant, but breast cancer in young women is not a single
biological entity. Age provides context; it does not replace
assessment of the individual tumor.

Understanding Subtype Distribution

Estrogen receptor, progesterone receptor, and HER2 status guide
breast cancer classification and treatment. A California registry
study of women aged 15-39 found higher proportions of
triple-negative and HER2-positive tumors, along with more
high-grade and stage Il or IV disease, than among older women
[2]. These findings describe the distribution of cancers in
diagnosed patients; they do not mean that every young woman
has aggressive disease.

Hormone receptor-positive, HER2-negative disease remained the
most common subtype in that study [2]. Triple-negative tumors
lack the receptors targeted by endocrine therapy or conventional
HER2-directed treatment. Although HER2-positive disease was
historically associated with poor outcomes, effective targeted
treatments are now available [1]. Receptor status therefore
serves both as a biological description and a practical guide to
care. These clinical categories should not, however, be
considered identical to molecular subtypes defined through
gene-expression profiling.

Inherited Risk and Tumor Genomics

Inherited pathogenic variants and somatic tumor changes ol
provide different types of information. Germline variants can

affect cancer susceptibility and family risk, while somatic

alterations help characterize the cancer. Diagnosis at a younger

age highlights the importance of hereditary risk assessment,

especially for genes such as BRCA1l, BRCA2, and TP53 [1].

A 2024 study of 267 Greek women diagnosed at age 30 or
younger found germline pathogenic variants in 39.7%, most
commonly in BRCA1, TP53, and BRCA2 [3]. This finding supports
considering genetic testing in very young patients, but the
proportion should not be generalized to all women under 40 or
across all populations. Genetic results need interpretation and
counseling because they may affect treatment, future
surveillance, and relatives [5].

Biology and Detection Interact

A higher stage at presentation cannot be explained by biology or
genomics alone. The timing of cancer diagnosis is also shaped by
tumor growth, symptom recognition, access to evaluation, and
detection practices. Younger women often present with
symptoms rather than being identified through population
screening, and their own concerns [1]. Clear diagnostic pathways
are therefore essential to be clearly understood. Biological
differences reinforce the need for timely evaluation and
individualized risk assessment, but do not justify universal
imaging for women under 40.
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Prognosis Depends on More Than Age

The relationship between young age and prognosis varies by
subtype. A study of patients diagnosed during 2000-2007 found
that the association between age 40 or younger and breast
cancer mortality was strongest in luminal disease; further
adjustment for detection method narrowed the significant
association to luminal A tumors [4]. These historical findings help
frame research questions, but cannot directly predict an
individual patient’s outcome with contemporary treatment.
Stage, tumor biology, treatment response, and access to
appropriate care remain central to prognosis.

Precision Treatment and Long-Term Health

Young age alone should not determine treatment intensity.
Treatment decisions should consider stage, receptor status,
hereditary findings, appropriate genomic testing, and the
patient’s preferences [5]. For hormone receptor-positive disease,
menopausal status and ovarian function also matter when
interpreting treatment evidence and choosing endocrine
therapy.

Care should balance recurrence reduction against potential
effects on fertility, cardiovascular and bone health, sexual
well-being, and long-term quality of life [5]. Research should
explicitly examine younger age groups and determine whether
biological differences persist after accounting for subtype and
other clinical factors. Article 4 explores how detection
frameworks can respond to these realities.

Take-Home Message

Aggressive subtypes are more common in younger patients, but
breast cancer in people under 40 remains biologically diverse.
Prompt assessment, hereditary risk evaluation, and treatment
tailored to the individual tumor can support precision care
without relying on age-based assumptions.

Selected References

1. Kumar R, Abreu C, Toi M, et al. Oncobiology and treatment of breast cancer in
young women. Cancer Metastasis Rev. 2022;41(3):749-770.
doi:10.1007/s10555-022-10034-6.

2. Keegan THM, DeRouen MC, Press D), et al. Occurrence of breast cancer subtypes in
adolescent and young adult women. Breast Cancer Res. 2012;14(2):R55.
doi:10.1186/bcr3156.

3. Apostolou P, Dellatola V, Papathanasiou A, et al. Genetic testing of breast cancer
patients with very early-onset breast cancer (=30 years) yields a high rate of
germline pathogenic variants, mainly in the BRCA1, TP53, and BRCA2 genes. Cancers
(Basel). 2024;16(13):2368. doi:10.3390/cancers16132368.

4. Partridge AH, Hughes ME, Warner ET, et al. Subtype-dependent relationship
between young age at diagnosis and breast cancer survival. J Clin Oncol.
2016;34(27):3308-3314. doi:10.1200/JC0O.2015.65.8013.

5. Paluch-Shimon S, Cardoso F, Partridge AH, et al. ESO-ESMO fifth international
consensus guidelines for breast cancer in young women (BCY5). Ann Oncol.
2022;33(11):1097-1118. doi:10.1016/j.annonc.2022.07.007.

Read the original LinkedIn Pulse article with references:
https://www.linkedin.com/pulse/distinct-biology-early-onset-breast-jxnvc/
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ARTICLE 04 | AGE-BASED SCREENING GAPS

When Guidelines Lag Behind Biology

Rakesh Kumar, PhD and Luis Costa, MD, PhD

What an Age Threshold Means

Population screening recommendations weigh the benefits of
earlier detection against false-positive results, unnecessary
procedures, and overdiagnosis. In 2024, the US Preventive
Services Task Force recommended biennial mammography for
women aged 40-74 in its defined screening population [1]. This
age threshold guides screening for people without symptoms,
but it should never be a reason to dismiss a breast change in a
younger woman.

Guidelines also distinguish routine screening from surveillance
for people with certain high-risk conditions. The USPSTF
recommendation does not apply to those with high-risk genetic
syndromes, prior high-dose chest radiation at a young age, a
history of breast cancer, or certain high-risk breast lesions [1].
These patients need separate assessment and care pathways.
The challenge, then, is to design appropriate guidelines and
ensure they are implemented reliably.

Biology Does Not Begin at 40

Articles 1-3 describe differences in tumor biology and changing
incidence patterns among younger women. A US registry study
found that incidence rose among women aged 20-49 between
2000 and 2019, with variation by stage and hormone receptor
status [2]. Since this age range includes women in their 40s, the
findings cannot be treated as an estimate specific to women
under 40.

These findings support closer attention to younger populations,
but they do not show that routine imaging before age 40 would
improve outcomes for all average-risk women. Incidence trends

point to a need for planning; changes in screening policy require
evidence about detection, mortality, and harms in the population e
being considered. Breast density also affects imaging &
performance, but it does not, by itself, determine the appropriate

surveillance plan for every patient.

Symptoms Require a Diagnostic Pathway

When routine screening is not indicated, diagnosis often starts
with a symptom or clinical concern. A review of diagnostic delays
in young women identifies low perceived risk, delayed
recognition, and healthcare provider factors as potential barriers
[4]. The response should provide clear referral pathways,
appropriate evaluation, and follow-up if a concern remains
unresolved.

Screening eligibility and diagnostic need are separate decisions.
A woman with a persistent lump, nipple change, or another
concerning breast symptom should receive a clinical assessment
rather than wait until screening age. Imaging and further
investigation should be guided by clinical findings. This
distinction supports proportionate vigilance without making
every young woman a screening candidate.

Risk Assessment Can Start Earlier

Existing guidelines already offer an approach that goes beyond
age alone. The American College of Radiology recommends
assessing breast cancer risk by age 25 to identify women at
higher-than-average risk early [3]. For certain higher-risk groups,
its recommendations include MRI surveillance starting at ages
25-30, while mammography timing depends on the type of risk.

11
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Risk assessment does not mean every 25-year-old needs
imaging.

Family history, known pathogenic variants, prior chest radiation,
and other relevant clinical details can inform decisions. Care
systems need ways to collect this information, explain what it
means, and connect patients with appropriate surveillance and
genetic services. Identifying risk earlier is useful only when
patients can access follow-up.

Risk Models Need Careful Application

Tools such as CanRisk combine family history, genetic
information, polygenic risk scores, and other risk factors to
estimate breast cancer risk [5]. They provide a more detailed
assessment than chronological age alone, but a predicted risk is
a probability, not a diagnosis. Model choice, data quality, and
performance in the population being assessed matter.

A model that estimates risk accurately does not, by itself, prove
that a particular screening strategy improves survival.
Implementation research should test how risk estimates
influence decisions and whether those decisions improve
outcomes while limiting harms. Emerging technologies should be
judged by these clinical consequences, not predictive accuracy
alone.

'y

Making Pathways Responsive

Health systems can strengthen care before changing a universal
screening threshold by documenting risk earlier, evaluating
symptoms promptly, completing referrals, and updating
pathways as evidence develops. When resources are e
constrained, timely diagnosis and access to treatment must
accompany any screening initiative. Article 5 extends this
discussion to the factors beyond age that should inform risk
assessment.

Take-Home Message

Being younger than the routine screening age doesn’t mean a
breast symptom should be ignored. Younger women need
prompt diagnostic evaluation and appropriate risk assessment,
with earlier surveillance for those who meet high-risk criteria.
Screening policies should evolve based on evidence of both
benefits and harms.

Selected References

1. US Preventive Services Task Force; Nicholson WK, Silverstein M, Wong JB, et al.
Screening for breast cancer: US Preventive Services Task Force recommendation
statement. JAMA. 2024;331(22):1918-1930. doi:10.1001/jama.2024.5534.

2. Xu S, Murtagh S, Han Y, et al. Breast cancer incidence among US women aged 20
to 49 years by race, stage, and hormone receptor status. JAMA Netw Open.
2024;7(1):e2353331. doi:10.1001/jamanetworkopen.2023.53331.

3. Monticciolo DL, Newell MS, Moy L, et al. Breast cancer screening for women at
higher-than-average risk: updated recommendations from the ACR. ] Am Coll Radiol.
2023;20(9):902-914. doi:10.1016/j.jacr.2023.04.002.

4. Costa L, Kumar R, Villarreal-Garza C, et al. Diagnostic delays in breast cancer
among young women: an emphasis on healthcare providers. Breast.
2024;73:103623. do0i:10.1016/j.breast.2023.103623.

5. Carver T, Hartley S, Lee A, et al. CanRisk Tool—a web interface for the prediction of
breast and ovarian cancer risk and the likelihood of carrying genetic pathogenic
variants. Cancer Epidemiol Biomarkers Prev. 2021;30(3):469-473.
doi:10.1158/1055-9965.EPI-20-1319.

Read the original LinkedIn Pulse article with references: 12
https://www.linkedin.com/pulse/when-guidelines-lag-behind-biology-baiuc/



ARTICLE 05 | GENETICS & RISK MODELING

Beyond BRCA: Expanding the Genetic Architecture and Risk of

Early-Onset Breast Cancer

Rakesh Kumar, PhD and Luis Costa, MD, PhD

The Limits of a BRCA-Only Framework

When a young woman is diagnosed with breast cancer, one of
the first questions is whether she carries a pathogenic BRCAL or
BRCA2 variant. These genes remain central to hereditary breast
cancer, but they account for only part of inherited susceptibility.
Large sequencing studies have identified associations with
additional genes, yet most patients in population-based studies
do not carry a pathogenic variant in the established
predisposition genes tested [1,2]. A negative BRCA result
therefore does not, on its own, indicate average risk.

Mutation frequencies vary depending on which genes are tested
and how patients are selected. In the population-based
CARRIERS study, 5.03% of 32,247 women with breast cancer
carried pathogenic variants in 12 established breast cancer
predisposition genes [1]. This estimate includes women of all
ages and should not be presented as the frequency specifically
among women under 40. It also illustrates why a single
percentage cannot describe every clinical testing population.

Inherited Risk Beyond BRCA

PALB2, CHEK2, and ATM are among the additional genes with
established links to breast cancer [1,2]. Risk varies by gene and
variant, as well as by age and family history. Multigene testing
broadens the assessment of inherited susceptibility, but results
still need careful interpretation and an appropriate clinical
response.

The goal is to connect test results to decisions about
surveillance, prevention, and family counseling. Testing
additional genes is useful when findings can guide care.
However, detecting a variant does not necessarily mean it
explains the diagnosis or calls for the same intervention. A
broader genetic framework should strengthen interpretation as
well as detection.

Polygenic Risk: Many Small Effects

Polygenic risk scores combine the effects of many common
genetic variants, each typically linked to a small change in risk.
They capture a different aspect of susceptibility than rare
pathogenic variants. One widely studied score, comprising 313
variants, was developed and independently validated for overall
breast cancer and estrogen receptor-specific disease [3].

For younger women, these scores may help refine risk estimates
beyond BRCA results or a simple family-history checklist.
However, a score estimates probability; it is not a diagnosis. The
foundational study involved women of European ancestry [3], so
its performance should not be assumed to apply equally to every
population or to women under 40. Validation in the population for
which the score is intended is essential before it guides care.

Combining Genetic and Clinical Information

Risk involves more than whether a single inherited variant is
present. The BOADICEA model estimates breast cancer risk by
combining family history, pathogenic variants, polygenic
information, breast density, and hormonal, reproductive, and
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lifestyle factors [4]. This approach recognizes that women with
the same genetic finding can have different overall risk profiles.

The model reflects a shift from a binary result to a layered
assessment. Its development also underscores assumptions and
limitations, including the need for prospective validation and
population-specific evaluation [4]. Better differentiation of risk
groups does not, by itself, show that changing screening
improves survival. Predicting risk and demonstrating the benefit
of an intervention require different evidence.

From Risk Assessment to Care

Earlier risk assessment can identify women who already meet
criteria for established high-risk surveillance. The American
College of Radiology recommends assessing breast cancer risk
by age 25. For some higher-risk groups, it recommends MRI
surveillance starting at ages 25-30, while mammography timing
depends on the type of risk [5]. Risk assessment at 25 does not
mean that every 25-year-old should undergo imaging.

A practical pathway should link family-history documentation and
genetic assessment with counseling, clear explanations of
absolute risk, and appropriate follow-up. Polygenic scores should
be interpreted within a relevant clinical framework. Their
availability alone does not justify universal testing or earlier
imaging for all young women.

Why It Matters

Looking beyond BRCA can reveal inherited susceptibility that a
narrower approach may miss. The next challenge is turning more
accurate risk estimates into care that patients can understand
and access. Evaluation should weigh clinical benefit,
unnecessary procedures, anxiety, privacy, and affordability
alongside predictive accuracy. These are implementation
priorities, not outcomes guaranteed by a risk score.

Article 6 extends the discussion to metabolic health. Throughout
the series, the guiding principle is that breast cancer risk has
several contributing layers. Better assessment should support
informed choices and appropriate care without suggesting that a
young woman's future is predetermined.

Take-Home Message

BRCA testing is important, but it captures only some of the
inherited risk of breast cancer. Other genes, common genetic
variants, family history, and clinical factors can help provide a
more complete assessment. A negative genetic test does not
eliminate risk, just as an elevated risk estimate does not mean
cancer is inevitable. Personalized surveillance should be guided
by evidence and appropriate clinical guidance.
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Metabolic Health and Breast Cancer Before 40: Obesity, Insulin

Resistance & Hormonal Factors

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Metabolic Health Beyond Body Weight

Genes alone do not determine breast cancer risk. Metabolic
health is another area of investigation, involving insulin
signaling, inflammation, fat distribution, and hormonal
regulation. Adipose tissue is biologically active, and
obesity-related changes can influence pathways involved in
cancer development and progression [1]. However, plausible
mechanisms do not establish that obesity or insulin resistance
causes breast cancer before 40.

The distinction matters because findings in postmenopausal
women cannot simply be applied to younger women. Menopausal
status, age at exposure, and tumor subtype can change the
relationship between adiposity and breast cancer. A useful
assessment must distinguish the risk of developing cancer from
outcomes after a diagnosis, and evidence in all premenopausal
women from evidence specifically before age 40.

Premenopausal Obesity: A Complex Association

Higher BMI is associated with increased postmenopausal breast
cancer risk, but large prospective studies show a different
pattern before menopause. A pooled analysis of 758,592
premenopausal women found that higher BMI was associated
with lower subsequent breast cancer risk, with the strongest
inverse association for BMI at ages 18-24. Associations were
stronger for hormone receptor-positive than receptor-negative
tumors [2].

An inverse association is not a recommendation to gain weight.
Obesity has substantial health consequences, and BMI is an
incomplete measure of metabolic health. Nor should breast
cancer incidence findings be confused with the effects of obesity
on treatment or prognosis.

What Central Adiposity Evidence Shows

Waist circumference and other measures of fat distribution may
provide information that BMI misses. Nevertheless, their breast
cancer associations require careful interpretation. A 2025 pooled
analysis of 440,179 premenopausal women found that central
adiposity measures were not associated with overall breast
cancer risk after adjustment for BMI. Some associations differed
by subtype, including positive associations for central adiposity
measures with luminal B, HER2-positive disease [3].

This finding qualifies the idea that abdominal fat independently
increases overall premenopausal breast cancer risk. It highlights
the need to evaluate positive findings alongside larger
prospective analyses. Premenopausal populations also include
women in their 40s; they are not equivalent to a population
restricted to women under 40.

Insulin, IGF Signaling, and Inflammation

Insulin and insulin-like growth factor pathways can influence cell
growth and survival. Obesity-related inflammation and altered
hormonal signaling provide plausible connections between
metabolic dysfunction and cancer biology [1]. These mechanisms
support research, but they do not establish the magnitude of
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breast cancer risk attributable to insulin resistance in young
women.

An observational and Mendelian randomization study found
evidence linking higher circulating IGF-1 with breast cancer risk,
particularly estrogen receptor-positive disease in the genetic
analysis [4]. IGF-1 is not interchangeable with insulin resistance,
and these findings do not prove that treating insulin resistance
prevents breast cancer before 40.

Prevention Without Oversimplification

Physical activity has more direct prospective evidence relevant
to premenopausal breast cancer prevention. A pooled analysis of
19 cohorts, including 547,601 women, associated higher
leisure-time physical activity with lower premenopausal breast
cancer risk [5]. Observational associations do not guarantee
individual protection.

Healthy eating, physical activity, and appropriate management
of metabolic conditions remain valuable for overall health.
Counseling should be practical and free of blame. A cancer
diagnosis does not establish that someone’s weight or behavior
caused it. Metabolic testing should follow clinical indications;
insulin or IGF-1 measurements are not established stand-alone
breast cancer screening tests.

Why It Matters

Metabolic health deserves attention within broader prevention
research, alongside genetics, reproductive history, and
environmental exposures. Studies should separate menopausal
status, report outcomes specifically before 40, distinguish tumor
subtypes, and evaluate whether metabolic interventions change
cancer incidence. Parallel increases in obesity and early-onset
cancer do not, by themselves, demonstrate causation.

Connecting cardiometabolic care with breast health education
requires clear communication of uncertainty. Article 7 examines
environmental and lifestyle changes in a new generation.
Prevention messages must remain proportionate to the
evidence.

Take-Home Message

Metabolic health matters for overall well-being, but obesity and
breast cancer risk before menopause have a complex
relationship. Insulin, IGF signaling, and inflammation are
important research pathways, not proof that metabolic
dysfunction causes breast cancer before 40. Staying active
supports health and is associated with lower premenopausal
breast cancer risk. Prevention should inform and support young
women without assigning blame.
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Environmental and Lifestyle Shifts in a New Generation: Exposure

& Population-Level Risk

Rakesh Kumar, PhD and Luis Costa, MD, PhD

A Changing Exposure Landscape

Breast cancer risk develops amid a changing environment.
Researchers study chemical exposures, alcohol use, activity
patterns, and reproductive factors alongside inherited
susceptibility [1]. The “exposome” refers to the wide range of
exposures people experience over a lifetime. It offers a
framework for research, not proof that any particular modern
exposure explains the rise in early-onset incidence.

The central question is how exposures at different ages
contribute to risk, both individually and in combination.
Population trends can point to questions worth investigating, but
simultaneous changes in cancer incidence and lifestyles do not
prove causation. Evidence should distinguish established risk
factors from observational associations and mechanisms shown
only in experimental systems.

Chemical Exposure and Sensitive Windows

Breast development includes periods when hormonal and
environmental influences may be especially relevant, including
puberty and pregnancy. Endocrine-disrupting chemicals can alter
hormone signaling, but evidence in humans varies by compound,
timing of exposure, and study design [1]. Findings about one
chemical should not be generalized to all consumer products or
treated as a diagnosis of personal risk.

Exposure studies need repeated measurements, careful
attention to developmental windows, and sufficiently long
follow-up to assess disease. Laboratory findings can point to a
plausible pathway without demonstrating that typical human
exposure causes breast cancer. This distinction keeps prevention
discussions informative without overstating certainty.

Earlier Menarche: Looking Upstream

Reproductive history contributes to breast cancer risk, and
earlier menarche is a recognized risk factor [1]. A 2024 study
involving 71,341 US participants found that the mean reported
age at menarche declined from 12.5 years among those born in
1950-1969 to 11.9 years among those born in 2000-2005. The
share reporting menarche before age 11 rose from 8.6% to
15.5%, and patterns of cycle regularity also changed [2].

In an exploratory analysis, BMI at menarche partly accounted for
the observed trend. However, the study relied on retrospective
reports from a digitally recruited cohort and did not measure
later breast cancer outcomes [2]. It documents a developmental
shift but does not establish how much that shift explains any
change in cancer incidence. Childhood nutrition, adiposity, and
environmental influences remain priorities for further study.

What Experimental Puberty Research Can Show

A 2024 experimental study identified environmental compounds
capable of activating human GnRHR or KISS1R, receptors
involved in reproductive signaling. Musk ambrette activated
KISS1R and produced effects in cellular and zebrafish models
relevant to GnRH signaling [3]. These findings offer a candidate
mechanism for investigation, not evidence that musk ambrette
causes early puberty or breast cancer in humans.

The important next steps are to determine whether relevant
human exposures occur, whether experimental effects translate
to people, and whether developmental changes influence later
disease. Each link in that chain requires its own evidence.
Biological plausibility should guide research without being
presented as established clinical risk.
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Hormonal Contraception Is Not One Uniform
Exposure

A 2025 Swedish cohort study involving more than 2 million
adolescents and premenopausal women found a modest
association between hormonal contraceptive use and breast
cancer risk, with estimates varying by formulation. Some
methods containing desogestrel had higher estimated risks than
those containing levonorgestrel [4]. These observational findings
support studying specific products rather than treating hormonal
contraception as a single exposure.

Relative risk should be considered alongside absolute risk,
duration of use, baseline risk, and contraceptive benefits.
Comparisons between formulations may also be influenced by
differences among users and prescribing patterns. The study can
inform individualized counseling, but it does not establish that
contraceptive use explains population trends in breast cancer
among young women.

Lifestyle and Circadian Patterns

Alcohol is an established risk factor for breast cancer, while
physical activity is associated with a lower risk [1]. Both offer
practical opportunities for health education. Evidence that
specific dietary patterns or ultra-processed foods directly cause
breast cancer before age 40 is less conclusive. Messages should
distinguish broad nutritional benefits from claims that a
particular diet can prevent cancer.

IARC classified night-shift work as probably carcinogenic to
humans (Group 2A), based on limited human evidence and
stronger experimental and mechanistic evidence [5]. This
classification applies to night-shift work, not every instance of
disrupted sleep. It identifies a hazard; it does not quantify an
individual worker’s risk or suggest that occasional late nights
cause breast cancer.

Why It Matters

Prevention is shaped by the environments in which people make
choices. Universities, employers, health services, and
policymakers can promote alcohol risk literacy, provide
opportunities for activity, improve workplace safety, and support
better exposure research. Programs should communicate the
strength of the evidence, help people make informed decisions,
and avoid attributing a cancer diagnosis to personal behavior.

No single exposure explains every early-onset case. The priority
is to determine which influences matter, when they matter, and
which interventions improve outcomes. Article 8 turns to
prevention across early life, linking risk literacy with practical
support from institutions.

Take-Home Message

Breast cancer risk is shaped by many influences over a person’s
life. Evidence linking alcohol and physical activity to risk is
clearer than evidence for many suspected chemical or dietary
exposures. Earlier puberty and differences among contraceptive
formulations warrant attention, but experimental findings and
population-level associations do not establish individual
causation. Prevention should encourage informed choices and
healthier environments without creating fear.
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Prevention Across the Early Life Stages

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Risk Reduction Begins Before Screening

Breast cancer risk is influenced by factors throughout life,
including during breast development, when hormonal and
environmental exposures may be especially relevant [1].
Prevention conversations should therefore begin in adolescence
and early adulthood, well before routine population screening
starts. They should foster understanding of risk and practical
health habits without suggesting that every cancer can be
prevented.

Risk reduction and early detection have different aims. Limiting a
harmful exposure may reduce the likelihood of disease, while
assessing symptoms or screening an eligible person aims to find
disease earlier. A sound breast health strategy includes both and
clearly explains their benefits and limitations. Age and family
history alone do not address every young woman'’s needs.

Developmental Windows and Reproductive Health

Puberty, pregnancy, and other developmental transitions change
breast tissue and its responsiveness to hormonal and
environmental influences. Research on these windows of
susceptibility underscores the importance of when exposures
occur, rather than assuming that the same exposure has
identical effects at every age [1]. These periods provide
opportunities for research and education; they do not mean that
risk becomes fixed during adolescence.

Reproductive history—including menarche, childbirth, and
breastfeeding—contributes to the overall risk picture [1].
Education should explain these associations without advising
women when to have children or portraying reproductive choices
as failures of prevention. Even inherited susceptibility does not
make a breast cancer diagnosis inevitable. Risk information

should support decisions that reflect each person’s
circumstances. %

Physical Activity and Metabolic Health e

Physical activity is a practical part of prevention education. A
pooled analysis of 19 prospective cohorts, including 547,601
premenopausal women, found that greater leisure-time physical
activity was associated with a lower risk of breast cancer [2].
This evidence is relevant to the years before menopause, but it
does not show that a specific exercise program for adolescents
prevents cancer before age 40.

Universities, workplaces, and communities can make physical
activity more accessible by offering suitable facilities, safe
spaces, and routines that fit around study, work, and caregiving.
Nutrition and the management of metabolic conditions also
support overall health. As Article 6 explains, the relationship
between BMI and premenopausal breast cancer is complex;
claiming that higher body weight always increases breast cancer
risk in young women would be misleading.

Alcohol Literacy and Environmental Awareness

Alcohol is an established, dose-dependent risk factor for breast
cancer, and evidence suggests that risk rises even with relatively
low levels of intake [3]. Because drinking habits can develop
early, routine health education should clearly explain
alcohol-related risks. Describing both relative and absolute risk
can help people make informed choices without implying that
alcohol causes every diagnosis.

Environmental education should also distinguish established
hazards from suspected exposures. Research on developmental
windows raises important questions about chemical exposure,
but the evidence varies by compound and study design [1].
Messages should clarify what is known, what remains uncertain,
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and which exposure-reduction measures are credibly supported.
Lists of unvalidated risks that rely on fear can undermine
understanding rather than improve it.

Risk Assessment Before 40

Structured risk assessment helps identify women who may need
more than routine advice. The American College of Radiology
recommends assessment by age 25 to identify women at higher
risk early. Some groups may qualify for MRI surveillance starting
between ages 25 and 30, while mammography timing depends
on the type of risk [4]. This does not mean every woman in her
20s needs imaging.

A practical pathway connects family-history documentation,
appropriate genetic assessment, counseling, and follow-up.
Assessment should lead to clear options and accessible care. Any
concerning breast change also warrants clinical evaluation,
regardless of whether a woman has reached the routine
screening age. Lifestyle education cannot replace a diagnostic
pathway.

Youth Council for Breast Health and Campus
Education

The Youth Council for Breast Health (YCBH), an initiative of the
Breast Cancer in Young Women Foundation, promotes breast
health awareness, education, and early symptom recognition on
educational and professional campuses. Its website describes
year-round engagement, student participation, and contributions
from mentors, survivors, and experts [5]. This offers an
organizational model for reaching young women before disease
develops.

Campus programs can connect awareness of family history,
alcohol literacy, physical activity, and symptom recognition with
local health services. Their value should be measured by
participation, knowledge, and access to appropriate evaluation;
educational activities alone do not demonstrate a reduction in
cancer incidence. Article 18 examines universities as platforms
for this work in greater depth.

Why It Matters

Preventing disease throughout early life requires repeated,
proportionate education and institutions that make healthy
choices and clinical evaluation accessible. Priorities include
research into age-specific exposures, risk models that perform
well in younger populations, and pathways that connect
identified risks to care. These efforts should inform young women
without holding them responsible for a disease they may not be
able to prevent.

Articles 5-8 expand the discussion of risk beyond BRCA alone.
Part Il addresses diagnostic and research gaps, emphasizing the
need to connect knowledge with responsive systems. Starting
earlier means building risk literacy and access to care throughout
life, with evidence guiding each step.

Take-Home Message

Breast health education can start well before age 40. Staying
active, understanding alcohol-related risks, recording family
history, and discussing personal risk can help people make
informed decisions. Prevention can reduce some risks, but it
cannot prevent all cancers. Early detection is a separate goal:
concerning breast changes should be evaluated promptly, and
women at higher risk may need tailored surveillance.
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“You're Too Young”: Diagnostic Delay and Systemic Bias

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Age Should Guide Clinical Judgment

“You're too young for breast cancer” may be intended as
reassurance, but it becomes problematic when it replaces proper
assessment. Breast cancer is less common before age 40, and
most breast symptoms in younger women are benign. Neither
fact answers the diagnostic question when a concerning
abnormality is present. Age should help assess the likelihood of
disease, while symptoms, examination, imaging, and follow-up
should guide next steps.

The challenge often starts before an oncology consultation. A
young woman notices a change, decides whether to seek help,
makes an appointment, and navigates evaluation or referral. A
low perceived risk and barriers to care can disrupt that pathway.
Improving early diagnosis means addressing the entire process,
rather than expecting patients to overcome every obstacle on
their own.

Symptoms Matter

Screening and diagnostic evaluation have different roles:
screening looks for cancer in people without symptoms, while
diagnostic testing investigates an abnormality. In the United
States, the U.S. Preventive Services Task Force recommends
mammography every two years for women ages 40 to 74 [1].
Starting ages and intervals differ across countries and
professional organizations, and women at substantially increased
risk may need separate surveillance pathways.

Most women under 40 therefore depend on symptoms to prompt
assessment. In a prospective study of 585 women diagnosed at
age 40 or younger, 80% said a self-detected breast abnormality
was the first sign of cancer [2]. This finding describes how
cancers presented in that cohort; it does not show that
scheduled breast self-examination is an effective screening
program. For women with symptoms, access to appropriate
evaluation matters regardless of routine screening eligibility.

What the Evidence Says About Delay

Diagnostic delay is not an inevitable consequence of young age. )
In a study of 21,818 women, including 2,445 diagnosed at age 40 o
or younger, young age did not independently predict a delay of

more than 60 days after accounting for presentation and other

measured factors [3]. Symptoms, which were more common

among younger women, were strongly associated with delay.

This distinction avoids the oversimplified claim that age alone

explains every late diagnosis.

Ruddy and colleagues also found that most young women did not
experience prolonged delays. Among participants who detected
their own cancers, however, 17% reported at least 90 days
between noticing an abnormality and first consulting a clinician,
while 12% reported at least 90 days between that consultation
and diagnosis [2]. These percentages describe separate intervals
and should not be added together. The study’s definitions
measure delay; they do not establish acceptable waiting periods
for an individual patient.

Imaging Should Answer the Clinical Question

Diagnostic imaging is selected based on age and clinical findings.
The American College of Radiology identifies ultrasound as the
usual first imaging test for a palpable breast mass in women
under 30. For women ages 30-39, ultrasound, diagnostic
mammography, or tomosynthesis may be appropriate [4]. A
woman does not need to be old enough for routine screening to
receive diagnostic imaging for a concerning symptom.

Results must be interpreted alongside the examination and the
specific abnormality. Depending on the findings, next steps may
include reassurance, planned follow-up, additional imaging, or
biopsy. Suspicious clinical findings may require further
investigation even when initial imaging is reassuring [4]. The
goal is to reach a clear diagnosis and explain the plan—not to
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extensively test every young woman or end the evaluation
simply because cancer is statistically uncommon.

Access Barriers and Provider Assumptions

Financial vulnerability can affect when women seek help. In
Ruddy’s cohort, poorer financial circumstances were associated
with longer delays before the first consultation for a self-detected
abnormality [2]. When designing accessible pathways, services
should also account for practical barriers, including appointment
availability, transport, time away from work, and caregiving
responsibilities. A referral is useful only if the patient can
complete it.

Provider assumptions also deserve attention. Costa and
colleagues’ review examines how low suspicion, limited
awareness, and healthcare processes can contribute to
diagnostic delays in young women [5]. It calls for clinician
education and clearer diagnostic pathways. The review
summarizes challenges and proposed responses; it does not
report a trial demonstrating that any single intervention
improves survival. Its practical message is to recognize
symptoms and ensure concerns reach an appropriate endpoint.

Building a Responsive Diagnostic Pathway

A useful pathway links symptom recognition, clinical assessment,
age-appropriate imaging, and documented follow-up.
Reassurance should explain why findings appear benign and
which changes should prompt reassessment. If a symptom
persists, changes, or is not explained by the imaging, clinicians
should revisit the clinical question. Responsibility for tracking
referrals and communicating results should be clearly assigned.

Services can also identify where patients lose access: between
requesting an appointment and being seen, between referral and
imaging, or between imaging and a recommended biopsy.
Monitoring these intervals can reveal opportunities to improve.
This is a proposed systems approach, not evidence that every
delay has the same cause or consequence. Proportionate
assessment helps prevent both premature dismissal and
unnecessary alarm.

Why It Matters

Age-based screening policies and timely symptom investigations
must work together. A system can appropriately limit routine
screening for younger women while ensuring that patients with
symptoms are assessed. Patient education, clinician training,
accessible diagnostic services, and follow-up all help achieve this
goal [5]. Healthcare services and patients should share
responsibility for diagnosis, with clear support at every stage.

Article 10 examines how screening approaches may evolve for
younger populations. This article focuses on the immediate need:
existing diagnostic pathways must respond to symptoms, even
when a woman is not eligible for routine screening. A low
probability can guide clinical reasoning, but it should not leave
an unresolved question unanswered.

Take-Home Message

Most breast symptoms in young women are benign, but age
alone shouldn’t lead to dismissing a concerning change. A new
lump, nipple change, or persistent abnormality should be
clinically assessed. Screening eligibility and symptom evaluation
are different: women under 40 may need diagnostic imaging and
follow-up even before they begin routine mammography.
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Rethinking Screening Approaches for a Younger Demographic:

Risk-Based Detection Models

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Age Remains Useful, but Risk Is Individual

Breast cancer screening aims to reduce deaths while minimizing
false-positive findings, unnecessary biopsies, and overdiagnosis. Age
is a practical starting point because breast cancer risk rises with age.
In the United States, the U.S. Preventive Services Task Force
recommends mammography every two years for adults ages 40 to
74 [1]. Recommended screening ages and intervals vary across
countries and professional organizations.

An age threshold is a population-level policy, not a cutoff below
which cancer cannot occur. People of the same age can have
different risks because of inherited susceptibility, family history, and
other factors. The question is whether early assessment can identify
younger women who may need a different surveillance pathway.
Screening is for people without symptoms; a concerning breast
change requires diagnostic assessment regardless of screening age.

Early Risk Assessment Is Already Recommended

Risk-informed care is established for some women at substantially
increased risk. The American College of Radiology recommends
assessing breast cancer risk by age 25 to identify women who may
qualify for earlier surveillance [2]. Risk assessment is distinct from
imaging: recommending an early risk discussion does not mean
recommending mammography for every woman in her 20s.

For women with genetics-based increased risk, a calculated lifetime
risk of at least 20%, or prior chest irradiation at a young age, the
ACR recommends MRI surveillance starting between ages 25 and 30;
mammography timing varies by risk type [2]. The practical task is to
connect family-history collection and appropriate genetic
assessment with a documented surveillance plan. Earlier monitoring
should be guided by the individual’s risk profile and applicable
guidance.

What Risk Models Add i

Different models combine age, family history, clinical and
reproductive factors, pathogenic genetic variants, breast density
when available, and polygenic risk scores. A polygenic risk score
aggregates many common genetic variants, each with a small effect;
it is different from testing for a pathogenic variant in a gene such as
BRCA1 or BRCA2. How useful a model is depends on its performance
in the population and age group where it will be applied.

Van den Broek and colleagues used two simulation models to assess
screening schedules based on family history and polygenic risk. The
strategies varied in starting age, from 30 to 50, and screening
interval [3]. Their results suggested that combining these factors
could improve how screening is allocated, although some strategies
increased false positives and overdiagnosis. These are modeled
outcomes, not observed mortality benefits from a trial involving
women in their 30s. The findings support further evaluation, rather
than universal screening before age 40.

Prediction Improves Stratification, Not Certainty

Hurson and colleagues evaluated a model combining established risk
factors with a 313-variant polygenic risk score across 15 prospective
cohorts in six countries [4]. Adding polygenic information improved
risk stratification at the population level, but individual predictions
remained modest. Identifying a group at higher risk does not reliably
show which specific woman will develop cancer.

The study included women of European ancestry, which limits how
readily its findings can be applied elsewhere [4]. Models need
validation and, when necessary, recalibration for other populations
and younger age groups, where screening decisions may differ. Risk
estimates should communicate uncertainty and help guide options.
They should not suggest that a low score rules out future cancer or
that a high score makes a diagnosis inevitable.
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What WISDOM Demonstrated

The WISDOM randomized clinical trial compared risk-based
screening with annual mammography in women aged 40-74 [5]. It
combined a clinical risk model, testing for nine susceptibility genes,
and a polygenic risk score. Recommendations ranged from
postponing screening for selected low-risk women in their 40s to
alternating mammography and MRI every six months for those at
highest risk.

Risk-based screening met the prespecified noninferiority endpoint for
the rate of stage IIB or higher cancers. In other words, the findings
showed that this rate was not worse than with annual screening
within the trial’s defined margin. Participants assigned to risk-based
screening had fewer mammograms, but the trial did not
demonstrate lower biopsy rates [5]. Meeting a safety endpoint does
not prove superiority in reducing advanced cancers or deaths.

WISDOM provides prospective evidence that screening intensity can
be tailored to measured risk among women in the studied age range.
It did not establish a breast cancer mortality benefit or test routine
screening below age 40 [5]. Its results should therefore inform
discussions of personalized screening, but should not be extended to
average-risk women in their 20s or 30s.

Implementation Must Match Local Capacity

Personalized screening involves more than a calculation. For the
service to work, it needs accurate information, counseling, access to
recommended imaging, and follow-up when results call for further
investigation. Risk assessment has limited practical value if a woman
cannot access the surveillance or diagnostic care it recommends.
Services should also explain that risk estimates may change as
information or circumstances change.

Implementation should reflect local epidemiology and available
resources. Some settings may be able to evaluate integrated genetic
and clinical models within established screening programs. Others
may benefit more immediately from strengthening symptom
evaluation, pathology, referral, and access to treatment. A proposed
model should be assessed by its effect on clinically important
outcomes, the burdens it creates, and whether patients can
complete the care pathway.

Why It Matters for Women Under 40

Current evidence does not support routine, population-based
mammography for all average-risk women under 40. It does support
identifying women who meet established criteria for earlier
surveillance [2]. Family history, appropriate genetic assessment, and
validated risk models can guide this process. Any expansion of
risk-based screening beyond existing high-risk pathways requires
evidence that the decisions it informs strike an acceptable balance
between benefits and harms.

The goal is to make more informed decisions about when screening
begins, how often it takes place, and which modality is appropriate.
Age remains part of that assessment. Article 11 considers emerging
detection technologies; the immediate priority is to link meaningful
risk assessment to accessible, evidence-supported care.

Take-Home Message

Not all young women need to begin screening earlier, but some may
benefit from an earlier risk assessment and tailored surveillance.
Knowing your family history and discussing your personal risk can
help determine whether you qualify. Risk models can guide
decisions, but they cannot predict cancer with certainty. Any new
breast symptoms should be evaluated, regardless of age or risk
score.
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Al, Biomarkers, and the Future of Earlier Detection:

Innovation in Ildentification
Rakesh Kumar, PhD and Luis Costa, MD, PhD

Innovation Must Answer a Clinical Question

Artificial intelligence, molecular biomarkers, and new imaging
approaches may improve breast cancer detection. Their value
depends on whether they find clinically significant cancers earlier,
support appropriate care, and reduce unnecessary investigations.
Detecting more abnormalities or producing a more accurate
algorithm is only part of the picture. The key question is whether
using these technologies improves outcomes for the people being
tested.

As Article 10 explains, risk-informed screening can help identify
women who need tailored surveillance. Emerging technologies could
strengthen this approach, but evidence from established screening
populations cannot automatically be applied to women under 40.
Each tool must be evaluated in the age groups, clinical settings, and
populations where it will be used.

Al in Mammography: Detection and Risk Are Different

Al can help readers identify suspicious findings on a current
mammogram and estimate future cancer risk from imaging patterns.
These are distinct tasks: a detection score indicates whether an
examination may show cancer now, while a risk estimate indicates
how likely cancer is over a future period. Neither score establishes a
diagnosis or replaces clinical assessment.

Yala and colleagues developed a deep-learning model that uses
mammograms to predict five-year breast cancer risk. In their
retrospective study, the combined imaging-and-risk-factor model
outperformed the comparison clinical model [1]. These findings
support further evaluation of imaging-derived risk information, but
do not show that acting on the scores reduces deaths. Risk
discrimination, the accuracy of risk estimates, and clinical benefit
each require separate assessment.

What a Randomized Screening Study Showed

The 2023 MASAI safety analysis compared Al-supported
mammogram reading with standard double reading in Swedish
screening participants aged 40-80 [2]. Al helped triage participants
for single or double reading and provided decision support to
radiologists. The analysis met its prespecified safety threshold and
reduced the screen-reading workload by 44.3%.

Cancer detection rates were 6.1 versus 5.1 per 1,000 participants,
while recall rates were 2.2% versus 2.0%; false-positive rates were
1.5% in both groups [2]. These findings do not support saying that
the analysis showed fewer recalls. Instead, they suggest a potential
workflow benefit while maintaining screening performance. The
findings also cannot establish effectiveness in women under 40, who
were not included in the study.

Liquid Biopsy: A Different Detection Challenge

Liquid biopsy analyzes circulating material, such as tumor-derived
DNA or cells, to provide information about cancer. Some assays
already help guide treatment for established disease. This differs
from screening people without symptoms, when cancers may be
small and tumor-derived signals scarce. In their review, Ignatiadis
and colleagues distinguish established clinical uses in advanced
cancer from emerging applications in relapse detection and
screening [3].

Researchers are investigating DNA methylation, mutations, fragment
patterns, RNA, proteins, and combinations of these signals. But
promising laboratory results alone are not enough: a screening assay
must perform reliably before diagnosis and distinguish
cancer-related signals from background variation. Sample handling,
assay methods, and the choice of comparison groups can affect
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apparent performance, so validation must match the intended
clinical use [3].

Multi-Cancer Tests and Breast-Specific Evidence

Multi-cancer early-detection tests aim to identify molecular signals
associated with multiple cancer types and, in some cases, to indicate
their likely origin. Liu and colleagues evaluated targeted cell-free
DNA methylation in a case-control study and demonstrated detection
and localization with high specificity [4]. Sensitivity varied by cancer
type and stage. These results should not be interpreted as indicating
equal performance across cancers or as reliably detecting every
small breast tumor.

A test evaluated in people already known to have cancer may
perform differently in an asymptomatic screening population.
Breast-specific sensitivity, particularly for localized disease, must be
examined separately from the overall multi-cancer detection rate. A
positive signal requires diagnostic confirmation, while a negative
signal cannot rule out cancer. Blood-based testing should not replace
established breast screening or symptom assessment.

The Diagnostic Pathway Is Part of the Test

PATHFINDER prospectively evaluated a multi-cancer blood test in
adults aged 50 or older who had no signs or symptoms of cancer [5].
It showed that results could be returned and diagnostic evaluations
initiated, and that positive signals can prompt investigations even
when cancer is not ultimately confirmed. However, the study was a
cohort investigation—not a randomized trial showing reduced cancer
mortality—and did not assess screening in young women.

This makes the follow-up pathway central to evaluating the test.
Services need plans to confirm positive findings, explain uncertainty,
and manage unresolved signals. Alongside cancer detection,
researchers must assess the time, procedures, costs, and
psychological burden involved. A test’s performance cannot be
considered separately from what happens after its results are
received.

Validation and Access Must Shape Implementation

A future strategy could combine clinical risk assessment, Al-assisted
imaging, and selected biomarkers. For women under 40, however,

this remains a framework to test—not an established screening
package. Combining these tools may improve detection, but could
also increase false positives, procedures, and costs. Studies should
compare the full strategy with appropriate existing care and report
meaningful outcomes.

Validation should assess performance across age, ancestry, breast
density, and clinical setting, while transparently reporting
limitations. Implementation also requires trained staff, suitable
imaging, laboratory quality, clear referral pathways, and access to
follow-up. Software and assays offer little benefit if patients cannot
complete the recommended evaluation. Article 12 examines how
research participation and dataset composition shape the evidence
available for young women.

Take-Home Message

Al may improve how mammograms are interpreted and how risk is
assessed, while blood-based tests are still being evaluated for earlier
detection. Promising performance does not necessarily mean better
survival or a proven benefit for people under 40. These tools should
support evidence-based care, with clear follow-up plans and careful
validation. New breast symptoms still need clinical assessment,
regardless of screening or blood-test results.
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Research Gaps in Young Women:

Trial Representation & Age-Stratified Data

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Enrollment and Evidence Are Different Questions

Breast cancer care draws on clinical trials, molecular studies, and
population registries. Because most diagnoses occur later in life,
younger women make up a smaller share of the overall patient
population. The American Cancer Society’s 2024 report reports the
median age at diagnosis in the United States as 62 years [1]. This
figure reflects the overall population, not the age distribution in the
research dataset.

The key question is whether the evidence addresses issues specific
to young women. A study may enroll young participants fairly yet
include too few to reliably estimate outcomes for women under 30, a
particular tumor subtype, or a treatment that affects ovarian
function. Representation, statistical power, and the relevance of
measured outcomes are related but distinct.

Avoiding a Blanket Claim of Underrepresentation

Underrepresentation should be assessed relative to disease burden,
eligibility criteria, and trial availability. Unger and colleagues
examined enrollment in NCI SWOG treatment trials for 29 cancers
from 1996 to 2020. They found that adolescents and young adults
(ages 15-39) were well represented relative to the corresponding US
cancer population [2]. This included breast cancer trials, which
enrolled 3,032 young participants among 32,693 total enrollees
(9.3%), a notable improvement. This finding challenges the blanket
claim that young adults are disproportionately excluded from
oncology research. However, it does not show that every trial
network, cancer subtype, or demographic group is adequately
represented. The analysis also identified gaps in racial and ethnic
representation among young adults [2]. Research reports should
specify the population and comparison used to support claims of
underrepresentation.

Why Small Subgroups Still Matter

Young participants are divided into smaller subgroups by
chronological age, stage, subtype, germline predisposition, ovarian
function status, and treatment. A trial designed to detect an overall
treatment effect may not reveal whether the effect differs across
these groups. Subgroup estimates should include confidence
intervals and appropriate tests for treatment interaction. A
nonsignificant result in a small subgroup does not prove that
treatment provides no benefit.

Possible solutions include prespecified age analyses, collaboration
across trials, and carefully planned studies using individual
participant data. Age should be recorded precisely, even when
results are grouped for reporting. Investigators should clarify when
subgroup analyses are exploratory and avoid treating multiple
chance findings as definitive evidence of age-specific biology.

Endocrine Therapy Shows the Value of Focused Trials

SOFT and TEXT show that research grounded in premenopausal
physiology can address important clinical questions. Francis and
colleagues’ 2018 report evaluated tamoxifen, ovarian suppression,
and exemestane-based treatment in premenopausal women with
hormone receptor-positive early breast cancer [3]. The findings
strengthened the case for tailoring endocrine treatment to
recurrence risk and ovarian function. Premenopausal status and
young age are not interchangeable: a woman in her 30s and a
woman in her late 40s may both be premenopausal, yet prior
treatment can affect ovarian function at either age. Future studies
should distinguish age, ovarian physiology, tumor characteristics,
and treatment exposure. These variables reflect distinct mechanisms
and should not be collapsed into a single label.

Pregnancy and Long-Term Survivorship

Young women need evidence on fertility, pregnancy, treatment
interruption, sexual health, bone and cardiovascular health, and life
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after cancer. POSITIVE illustrates how a focused study can address
questions that broad treatment trials may overlook. Its 2023 report
evaluated temporary interruption of endocrine therapy to attempt
pregnancy among selected women with hormone receptor-positive
early breast cancer [4]. Short-term breast cancer event rates were
compared with an external control cohort.

The study was not randomized, and its initial findings did not
establish lifetime safety [4]. That distinction matters for a disease
with potential late recurrence. Longer follow-up, appropriate
comparison groups, and clear documentation of treatment
resumption are essential. Survivorship research should also measure
health, function, employment, family responsibilities, and
patient-reported outcomes over time, rather than relying solely on
recurrence and five-year survival.

Young Women Are Not a Uniform Population

Population data show differences in breast cancer occurrence,
subtype, stage, and outcomes across racial and ethnic groups [1].
Research should separate biological factors from social conditions
and access to diagnosis and treatment. Race and ethnicity should
not be used as proxies for genetic ancestry or treated as
explanations in themselves. Reporting who enters a study, remains
in follow-up, or is missing helps readers assess how applicable its
findings are. The same concern applies to the Al, polygenic risk
scores, and detection technologies discussed in Articles 5, 10, and
11: their performance should be assessed in the populations where
they will be used. Including a broad age range alone does not
establish accuracy for younger women, and a large dataset does not
guarantee enough information for every subgroup.

Age-Stratified Data Can Reveal Hidden Patterns

Grouping all women under 50 can obscure differences within this age
range. Xu and colleagues examined breast cancer incidence in the
US across three age bands—20-29, 30-39, and 40-49 years—and by
hormone receptor status, stage, race, and ethnicity [5]. Their
findings showed that patterns differed across age groups,
highlighting the value of more detailed reporting. Registries and
studies should retain exact age and report clinically meaningful age
bands when sample sizes permit. Very small groups raise privacy

concerns and increase statistical uncertainty, so narrower categories
are not always more reliable.

From Gaps to a Research Agenda

The goal is to generate evidence that reflects both disease and life
stage. Priorities include enrolling enough participants to answer
prespecified questions about younger ages, transparently reporting
subgroup findings, extending survivorship follow-up, and including
diverse communities and care settings. Trials of metastatic disease
should also measure outcomes that matter to younger patients,
including cumulative treatment burden and family and work
responsibilities.

Age-informed research should build on established evidence while
clarifying where extrapolation remains uncertain. Articles 13-16
address fertility, psychological health, survivorship, and metastatic
disease—areas where meaningful outcomes go beyond tumor
control. Research designs should make these outcomes visible from
the outset.

Take-Home Message

Including young women in research is essential, but enroliment
alone isn’t enough. Studies need adequate sample sizes, relevant
outcomes, and clear age-specific reporting to address their
questions. Stronger evidence should consider age alongside ovarian
function, tumor subtype, treatment, and access to care, while
tracking health and quality of life over many years.
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Fertility, Career, and Identity at Diagnosis:
Reproductive & Developmental Impact

Rakesh Kumar, PhD and Luis Costa, MD, PhD

A Diagnosis Interrupts a Life Stage

A breast cancer diagnosis in early adulthood can disrupt plans for
pregnancy, career growth, financial independence, and relationships.
Treatment decisions may affect these plans for years, so
understanding what matters to the patient should begin alongside
tumor assessment. Fertility, work, and identity are important
concerns for many young women, but priorities differ and should
never be assumed based on age alone.

Care should make room for a woman'’s goals without leaving her
responsible for balancing every competing demand. Some want
children, some are unsure, and others do not. Some need to keep
working during treatment; others need time away. Asking about
these circumstances helps the team offer relevant support from
diagnosis onward.

Ovarian Function May Not Be the Same as Fertility

Chemotherapy can damage ovarian follicles, and the effects depend
on age, regimen, treatment exposure, and ovarian reserve.
Weidlinger and colleagues’ 2025 systematic review and
meta-analysis found that anti-Mullerian hormone, a marker of
ovarian reserve, declined substantially after breast cancer
chemotherapy [1]. Younger age may improve the chances of ovarian
recovery, but it does not guarantee protection from lasting damage.

Whether periods stop or return offers only limited insight into future
fertility. A woman may resume menstruation despite having reduced
ovarian reserve, and hormone measurements alone cannot
determine whether she will conceive. Fertility counseling should
explain this uncertainty [1]. Endocrine treatment presents a different
challenge: pregnancy must be deferred during treatment, while

reproductive aging continues. This should not automatically be ol
equated with the direct follicular damage caused by chemotherapy.

Fertility Counseling Before Treatment

The 2025 ASCO guideline recommends assessing reproductive risks
and providing counseling at diagnosis and throughout survivorship.
Preservation options should be discussed before cancer-directed
therapy [2]. Patients interested in or unsure about preservation
should have access to a reproductive specialist. Early coordination
gives oncology and fertility teams time to consider options within the
treatment schedule.

When appropriate, established options include embryo, oocyte, and
ovarian tissue cryopreservation. Ovarian suppression with a
gonadotropin-releasing hormone agonist may be offered as an
adjunct for women with breast cancer, but it should not replace
established preservation methods [2]. Success is not guaranteed.
Counseling should cover likely benefits, procedures, costs, storage,
and how preservation fits into the cancer treatment plan.

Pregnancy Planning After Breast Cancer

The POSITIVE study examines whether selected women with
hormone receptor-positive early breast cancer can temporarily
interrupt endocrine therapy to attempt pregnancy. Participants were
42 or younger and had received 18-30 months of endocrine therapy
before planning an interruption of up to two years [3]. The study
compared them with an external cohort rather than randomizing.
The 2026 update reported a median follow-up of 71 months and
found no excess of breast cancer events compared with matched
external controls [3]. These findings are reassuring for women who
meet the study’s selection criteria, but they do not establish lifetime
safety or support interrupting treatment without medical
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supervision. Decisions should consider recurrence risk, treatment
received to date, the planned interruption and resumption, and the
patient’s reproductive goals.

Career Disruption and Financial Pressure

Cancer treatment can affect work hours, job stability, income, and
insurance while financial security is still taking shape. Tangka and
colleagues used a registry-based survey to study young US breast
cancer survivors and documented employment and financial
difficulties [4]. Insurance did not eliminate financial strain. These
findings underscore the importance of asking about practical
burdens rather than assuming that coverage makes care affordable.
Financial navigation can help patients understand treatment costs,
assistance programs, and workplace options. Plans may need to
address childcare, transportation, time off, and a gradual return to
work. Employment rights and insurance arrangements vary by
location, so advice should reflect each patient’s circumstances.
Support should begin before a financial crisis develops.

Body Image, Partnership, and Identity

Surgery and systemic treatment can affect body image, sexual
well-being, relationships, and confidence. In a prospective cohort of
young survivors, Rosenberg and colleagues found that differences in
body image, sexual health, and anxiety persisted by surgical type,
despite improving over time [5]. This observational study can inform
counseling, but it cannot determine the best operation for any
individual woman.

Surgical decisions should combine oncologic indications with
informed preferences and discussions about recovery, appearance,
sensation, and the possibility of further procedures. Psychological
and sexual health support should be available throughout care. A
woman’s identity is not defined by reproductive capacity, breast
appearance, or relationship status. Support should help her express
what recovery and a meaningful future look like to her.

Shared Decisions and Accessible Support

Effective communication explains absolute recurrence risk, expected
treatment benefits, uncertainty, and relevant long-term effects.
Fertility preservation and supportive care should be part of a
comprehensive oncologic plan. Patients need clear options, time to
ask questions when feasible, and coordination among specialists. No
single balance of priorities is right for every young woman.

Barriers such as cost, specialist availability, and limited time before
treatment can restrict choices. A practical care model documents
reproductive goals, arranges timely referrals, and connects patients
with financial and psychosocial services. These needs should be
revisited as treatment and circumstances change. Articles 14-16
examine psychological health, long-term survivorship, and
metastatic disease, broadening the focus from cancer control to life
during and after treatment.

Take-Home Message

Breast cancer in young women can affect fertility, work,
relationships, and personal identity. Early fertility counseling and
coordinated practical support can help preserve options and inform
decisions. The return of periods does not guarantee that fertility is
preserved, and any treatment interruptions related to pregnancy
require specialist planning. Care should consider a woman's future
alongside her cancer treatment.
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The Mental Health Dimension of Early-Onset Disease:

Integrated Psychosocial Care

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Well-Being Beyond Cancer Management

As expected, survival statistics do not capture anxiety, fear, or the
disruption of a young woman'’s plans. A breast cancer diagnosis can
affect emotional well-being during treatment and long afterward.
Depression, anxiety, fertility-related grief, body-image concerns, and
fear of recurrence deserve attention alongside physical symptoms.
These experiences are common, but they do not mean every patient
will develop a psychiatric disorder.

Integrated psychosocial care begins by asking what the woman is
experiencing and how it affects her daily life. Support should reflect
her circumstances, preferences, and symptoms rather than assume
that age predicts her emotional response. Completing treatment
does not automatically end the need for care.

Distress at Diagnosis and Through Treatment

Howard-Anderson and colleagues’ systematic review found that
younger breast cancer survivors reported lower quality of life and
more frequent or severe depressive symptoms than older survivors
and women without cancer. Fertility concerns and premature
menopause also contributed to distress [1]. The review included
women who were 50 or younger or premenopausal at diagnosis, so

its findings should not be taken as estimates for all women under 40.

Disruptions to life at this stage can make a diagnosis especially
difficult, as parenting, work, relationships, treatment effects, and
financial uncertainty may overlap. Some women adapt with support
from family and friends, while others need specialist care. Persistent
distress should not be dismissed as an unavoidable consequence of
cancer or seen as a failure to cope.

Fear of Recurrence o

Fear of cancer recurrence may continue after treatment. A
systematic review and individual-participant-data meta-analysis
found it to be a substantial concern across cancer populations, with
levels varying by patient characteristics, including age [2]. Findings
across cancer types offer context, but do not replace a
breast-specific assessment for a particular young-age group.

Fear may become clinically significant when it disrupts sleep, work,
relationships, or planning. Follow-up appointments and new
symptoms can heighten uncertainty. Care should provide clear
information about surveillance and access to psychological support
when fear becomes disruptive. It should also distinguish
anxiety-driven checking from symptoms that need medical
evaluation: addressing fear must not take the place of appropriately
investigating a new breast change.

Body Image, Sexual Health, and Identity

Surgery, hair loss, treatment-related menopausal symptoms, and
other physical changes can affect intimacy and women'’s self-image.
Rosenberg and colleagues studied women diagnosed at age 40 or
younger and found greater early body-image concerns after
mastectomy, with or without reconstruction, than after
breast-conserving surgery [3]. This observational association may
help inform counseling, but it does not determine the best surgical
choice for any individual patient.

Discussions should cover appearance, sensation, recovery, and
sexual well-being alongside oncologic considerations. Women should
have the opportunity to raise concerns privately and without
embarrassment. Psychological support, sexual-health care, and
practical symptom management can be coordinated around

31



YiV ARTICLE 14 | MENTAL HEALTH & PSYCHOSOCIAL CARE

individual needs. Each woman defines a meaningful recovery
according to her own priorities, not assumptions about femininity,
partnership, or parenthood.

Parenting and the Family Context

Cancer can affect household responsibilities and family
communication. Semple and McCance’s review highlighted concerns
about being a good parent, explaining a diagnosis to children, and
maintaining home routines [4]. However, because the review
examined parents with cancer more broadly, it does not show that
mothers with breast cancer respond uniformly. Children and families
differ in their needs and the support available to them.

Family support may involve guidance on age-appropriate
conversations, changes in caregiving during treatment, and practical
planning. Clinicians should ask whether the patient has dependent
children or other caregiving responsibilities. Identifying these needs
early can guide referrals to social work or family services and help
families share responsibilities during treatment.

Assessment Must Lead to Care

Routine conversations and validated anxiety or depression measures
can identify symptoms that merit further evaluation, but a screening
score alone cannot establish a diagnosis. Assessment should take
into account symptom severity, effects on daily functioning, mental
health history, treatment effects, and practical concerns. Services
should clearly assign responsibility for reviewing results, arranging
care, and confirming that patients receive it.

The 2023 ASCO guideline recommends stepped care for anxiety and
depression in adult cancer survivors, with interventions matched to
symptom severity [5]. Options include evidence-supported
psychological therapies, such as cognitive behavioral therapy and
behavioral activation, as well as other approaches suited to each
person’s symptoms and circumstances. After clinical evaluation,
medication may be appropriate for some patients. Treatment should
be reviewed and adjusted when symptoms persist or needs change.
Care should assess effects on symptoms, functioning, quality of life,

and access to support. Psychological interventions can improve
anxiety and depression [5], but this does not establish universal
improvements in adherence, employment, healthcare costs, or
cancer survival. Those outcomes need to be evaluated within
specific programs. Mental health care is valuable for relieving
distress and improving daily life.

Why It Matters

For a young woman, recovery means being able to make plans,
maintain relationships, and cope with uncertainty. Psychosocial
needs may shift after treatment, with pregnancy decisions, work
transitions, or later health concerns. Support should be revisited over
time, rather than limited to a single assessment at diagnosis. Article
15 extends this perspective to long-term survivorship, linking
emotional well-being with chronic health risks and late treatment
effects.

Take-Home Message

Breast cancer can affect emotional well-being long after treatment
ends. Anxiety, depression, fear of recurrence, and concerns about
body image or family life all warrant assessment and support.
Screening alone is not enough; cancer care should include accessible
psychological treatment, practical assistance, and follow-up tailored
to each woman'’s needs.
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Long-Term Survivorship in a 30-40 Year Horizon:

Late Effects & Chronic Health Risks

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Finishing treatment at a young age can begin decades of
survivorship. For a woman diagnosed at 33, treatment and follow-up
choices may affect heart health, bone strength, reproductive health,
work, and well-being for years. A 30-40-year horizon is a way to
plan, not a prediction for every patient. Prognosis and care needs
vary based on stage, tumor biology, treatment exposure, and
individual circumstances.

Anticipating Late and Lasting Effects

Survivorship care extends beyond monitoring for recurrence.
Treatment can cause lasting or delayed effects, including ovarian
insufficiency, menopausal symptoms, bone loss, cardiovascular
problems, fatigue, cognitive complaints, and sexual difficulties.
These complications are not inevitable, and their severity varies. A
treatment summary and an individualized care plan help patients
and clinicians identify which risks require attention (1).

Chemotherapy can reduce ovarian reserve, and ovarian suppression
and certain endocrine treatments can alter the hormonal
environment. The return of menstruation does not necessarily
indicate that fertility has fully recovered. Reproductive and sexual
health concerns should remain part of follow-up, alongside the
fertility discussions introduced in Article 13.

Assessment before, during, and after treatment should be tailored to
each patient’s risks and symptoms. Survivorship care also includes
managing blood pressure, cholesterol, diabetes, smoking, and
physical inactivity. Some patients may need cardiac imaging or a
cardio-oncology consultation; a diagnosis at a young age does not
automatically justify the same lifelong testing schedule for everyone.
Prevention and timely evaluation of symptoms matter alongside
monitoring (2).

Maintaining Bone Health

Ovarian suppression, premature menopause, and aromatase
inhibitor treatment can speed bone loss. In younger women, this
may weaken efforts to maintain bone strength decades before
natural menopause. Updated guidance includes women receiving
ovarian suppression and emphasizes assessing fracture risk,
monitoring bone density, exercising, getting enough calcium and
vitamin D, and using bone-protective medication when indicated (3).
Care should consider baseline bone health and the endocrine
regimen. Weight-bearing and resistance exercises support skeletal
health, while avoiding smoking and limiting alcohol offer broader
benefits. The goal is to preserve bone strength while maintaining
effective cancer treatment.

Fatigue, Cognition, and Everyday Function

Persistent fatigue and problems with memory, attention, or
concentration can interfere with work, parenting, and everyday life.
These symptoms may have several overlapping causes, including
treatment, hormonal changes, sleep problems, pain, anxiety,
depression, and other medical conditions. Rather than being
dismissed as an unavoidable consequence of cancer, they should be
assessed (1). Updated guidance on fatigue supports interventions
such as exercise adapted to a person’s abilities, cognitive behavioral
therapy, and mindfulness-based programs. Assessment should also
consider any contributing conditions. Rehabilitation and practical
workplace adjustments may help survivors manage symptoms as
they rebuild their daily routines (4).
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Endocrine Therapy and Continuing Recurrence Risk

For hormone receptor-positive disease, endocrine therapy is
essential to reduce recurrence risk. Decisions about treatment
duration should balance the expected benefits with side effects,
ovarian function, and the patient’s preferences. Addressing
symptoms and openly discussing challenges can help patients stay
on treatment.

A large analysis found that estrogen receptor-positive breast cancer
can recur between years 5 and 20 among women who were
disease-free after completing the planned five years of endocrine
therapy. Recurrence risk varied considerably according to the
original tumor size and lymph node involvement (5). These findings
highlight the importance of long-term planning, but do not mean that
all younger survivors face the same risk or need the same treatment.

Follow-up should include clinical review, recommended imaging of
the remaining breast tissue, prompt evaluation of new symptoms,
and other cancer screening based on age and risk. Routine systemic
scans, tumor-marker tests, and laboratory tests to detect recurrence
are not recommended for asymptomatic survivors of early-stage
breast cancer (1). Tests to monitor treatment toxicity or investigate
symptoms serve a different purpose.

Building Care for the Decades Ahead

Long-term care must also address mental health, sexual well-being,
employment, insurance, and financial stability. Article 14 noted that
emotional recovery can continue after treatment ends. Coordinated

follow-up among oncology, primary care, and relevant specialists can
integrate these concerns with cardiovascular and bone health
management.

Research must look beyond the usual 5-10-year trial horizon to
examine health trajectories over decades. Survivorship planning
should begin at diagnosis and adapt as treatment, health, and life
circumstances change. Article 16 turns to metastatic disease, where
prolonged treatment creates a different but equally urgent need to
protect quality of life.

Take-Home Message

Young women may live for decades after breast cancer treatment. A
personalized survivorship plan should address recurrence
monitoring, heart and bone health, fatigue, mental well-being, and
daily functioning. Follow-up is most effective when tailored to
treatment exposure and individual needs throughout life.
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Metastatic Breast Cancer in Young Women:
Advanced Disease, Longevity, and Research Imperatives

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Metastatic breast cancer occurs when cancer spreads from the
breast to distant organs, including the bones, liver, lungs, or brain. It
may be present at the initial diagnosis or develop after treatment for
earlier-stage disease. Although it is generally incurable, modern
therapies can control the disease and extend life, sometimes for
several years. For younger women, this means navigating ongoing
treatment, an uncertain prognosis, and responsibilities such as
parenting, work, and family planning.

Biology and Life-Stage Burden

Breast cancers diagnosed in younger women are more likely to be
high-grade or involve aggressive subtypes, such as triple-negative
and HER2-positive disease (1). However, this pattern does not hold
for every patient: younger women can also develop hormone
receptor-positive cancers, and metastatic outcomes vary
considerably according to subtype, disease extent, treatment
response, and access to care.

Advanced disease can interrupt a period when careers, relationships,
and financial independence are still taking shape. Treatment
decisions must therefore consider both tumor biology and the
patient's priorities. A diagnosis can compress major life decisions
into a short time, while its practical and emotional effects may last
for years.

Treatment Advances and Longer Survival

Biomarker testing helps guide systemic treatment. Options include
endocrine therapy plus CDK4/6 inhibitors for hormone
receptor-positive, HER2-negative disease; HER2-directed therapies
and antibody-drug conjugates; PARP inhibitors for selected patients
with germline BRCA mutations; and immunotherapy for selected
triple-negative cancers. Eligibility depends on the disease setting,

biomarkers, prior treatment, and individual clinical circumstances o
(2)-

MONALEESA-7 demonstrated improved overall survival when

ribociclib was added to endocrine therapy and ovarian suppression in
premenopausal or perimenopausal women with hormone

receptor-positive, HER2-negative advanced breast cancer (3). This

finding is particularly relevant to younger patients, although the trial

was not limited to women under 40. Survival benefits should not be

assumed to be the same across all CDK4/6 inhibitors or treatment

settings.

DESTINY-Breast04 showed that trastuzumab deruxtecan improved
progression-free and overall survival compared with
physician-selected chemotherapy for previously treated HER2-low
advanced breast cancer (4). HER2-positive disease also has effective
targeted treatment options (2). HER2-low and HER2-positive are
distinct treatment categories, and the HER2-low trial included a
broad adult population rather than specifically young women.

These advances offer realistic hope. Some patients experience
prolonged disease control, but no single survival estimate can
predict an individual's course. Describing metastatic disease as
chronic may reflect the experience of some patients, while
understating the uncertainty and burden others face.

Living With Continuing Treatment

Care often requires successive treatments as cancer biology and
response change. Depending on the regimen, adverse effects may
include fatigue, neuropathy, low blood-cell counts, cardiac problems,
and other symptoms. Monitoring and supportive treatment should be
tailored to the specific drugs used, not based on a uniform checklist.
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The possibility of longer survival makes protecting daily functioning
and quality of life even more important.

Shared decisions should consider expected benefits, side effects,
appointment burden, and the patient's goals. Early palliative and
supportive care can accompany anticancer treatment to help
manage symptoms, communication, and family needs (2). Patients
may also need practical support to maintain employment or
caregiving roles, with plans adjusted as circumstances change.

Reproductive Concerns Remain Relevant

After a metastatic diagnosis, fertility loss, ovarian suppression, and
uncertainty about parenthood can carry profound emotional weight.
Reproductive counseling should consider ongoing therapy,
prognosis, treatment safety, and the patient's wishes. Reassuring
pregnancy outcomes in early-stage breast cancer should not be
extrapolated to metastatic disease, where evidence is limited and
treatment interruptions carry different risks (2). These conversations
call for coordinated expertise in oncology and reproductive care.
Reproductive concerns remain important to acknowledge, even
when pregnancy may not be medically advisable or feasible.

Psychological and Financial Support

Anxiety, depression, and ongoing uncertainty warrant active
assessment. A small cross-sectional study of young women recently
diagnosed with metastatic disease found substantial anxiety
symptoms and an association between physical symptom burden
and anxiety (5). These findings support addressing emotional
distress alongside symptom control, though the study's size and
design limit broader conclusions.

Ongoing treatment can also strain income, insurance coverage,
childcare, and household stability. Psychosocial care, family support,
and financial guidance should remain available throughout

metastatic care. Longer life is most meaningful when patients are
also supported in living as fully as possible.

Research and Access Priorities

Priorities include understanding early-onset metastasis, developing
biomarker-guided treatments, reporting outcomes by age and
ovarian function, and studying long-term quality of life. Trials should
account for caregiving, work, and travel constraints so eligible
younger patients can participate.

Progress also depends on reliable pathology, essential medicines,
specialist services, and supportive care. Access to these resources
varies across and within countries and health systems (2). Article 17
explores global variations in early-onset breast cancer. Scientific
advances must be matched with practical treatment pathways and
sustained support.

Take-Home Message

Metastatic breast cancer has spread to distant parts of the body.
While it is generally incurable, it is increasingly treatable, and some
patients live for years with the disease under control. Young women
need treatment tailored to their cancer, realistic discussions about
prognosis, and ongoing reproductive, psychological, family, and
financial support.
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Global Variations in Early-Onset Breast Cancer:
LMIC Burden & Structural Differences

Rakesh Kumar, PhD and Luis Costa, MD, PhD

Where a woman lives can affect how quickly breast cancer is
diagnosed, which treatments are available, and her likelihood of
survival. Breast cancer is the most common cancer among women
worldwide. Incidence rates are generally highest in more developed
settings, while many countries with fewer resources face a higher
burden of deaths relative to new cases (1,2). For younger women,
these health-system barriers intersect with concerns about
reproduction, parenting, career development, and financial
vulnerability.

Understanding the Age Pattern

In several low- and middle-income countries (LMICs), women under
50 account for a larger share of breast cancer cases than in
high-income countries (2,3). This proportion alone does not mean
that an individual young woman faces a higher risk or that tumor
biology differs. Younger population structures can lead to a greater
share of diagnoses at younger ages, even when age-specific
incidence rates are lower.

Comparisons therefore require age-specific or age-standardized
rates and clearly defined age groups. Studies that use under 50 as a
proxy for premenopausal status do not directly provide evidence
about women under 40; menopause also occurs at different ages
among women (3). More complete reporting by age, stage, and
subtype would help distinguish demographic patterns from changes
in disease risk.

Incidence and Changing Exposures

Breast cancer incidence has risen in many populations undergoing
social and economic transitions. Shifts in reproductive patterns,
alcohol use, physical activity, and other exposures may contribute,
though associations vary by age, menopausal status, and tumor

subtype (1,2). Changes in diagnosis and cancer registration can also o
affect measured incidence. No single lifestyle change explains the
global pattern.

LMICs are diverse. Countries differ in income, population structure,
cancer registration, and healthcare capacity, and differences can be
substantial within national borders. Regional averages can inform
planning but may obscure local needs.

Stage at Diagnosis and Timely Evaluation

Later-stage presentation contributes to poorer outcomes in many
resource-limited settings. Delays can result from limited symptom
awareness, stigma, transport costs, difficulty securing appointments,
or slow diagnostic pathways. A survey of breast cancer services in
sub-Saharan Africa documented persistent barriers to diagnosis and
treatment, including late presentation and limited diagnostic
capacity (4).

For younger women who are not covered by routine population
screening programs, accessible symptom evaluation is especially
important. Awareness campaigns need to be backed by functioning
referral routes, diagnostic imaging, and biopsy services. Encouraging
women to report persistent breast changes has limited value if
timely assessment is unavailable. Stage at diagnosis reflects both
disease behavior and health-system performance.

Pathology as Essential Infrastructure

Effective care starts with a reliable diagnosis. Histopathology and
testing for estrogen receptor, progesterone receptor, and HER2
status guide key treatment decisions. Inconsistent access to these
tests can limit appropriate endocrine and HER2-directed treatment.
Genomic profiling may inform selected decisions, but reliable basic
pathology remains the priority across every care pathway (4).
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The same principle applies to treatment access: a biomarker result is
useful only if the relevant treatment is available and can be
delivered safely. Diagnostic quality, medicines, trained staff, and
follow-up must advance together.

Treatment Capacity and Survival

Breast cancer survival varies widely across countries. Five-year
survival is close to or above 90% in some high-income settings, but
much lower in some sub-Saharan African settings (2). These are
population-level estimates spanning different ages and stages, not
predictions specifically for women under 40. Comparisons are also
influenced by differences in stage distribution, the quality of cancer
registration, and the methods used to measure survival.

Late diagnosis, limited access to surgery and radiotherapy,
interruptions in systemic treatment, and unaffordable costs can all
worsen outcomes. Younger patients may also struggle to travel
repeatedly for care while managing work or childcare. Strengthening
essential services remains important, alongside expanding access to
newer targeted therapies.

From Global Patterns to Local Priorities

International comparisons do not capture every disparity. US data
reveal persistent racial differences in stage at diagnosis and
mortality, showing that high national income does not guarantee
comparable outcomes for all communities (5). Insurance coverage,
household resources, geography, and access to high-quality care can
all influence the patient journey.

National cancer-control plans should address younger women’s
needs while strengthening services for people of all ages. Priorities

include timely diagnosis, reliable pathology, essential medicines,
radiotherapy, workforce development, and sustained supportive
care. Age-specific registry reporting can make these needs more
visible and support accountability, as discussed in Article 12.

International partnerships should build lasting local capacity through
training, quality assurance, and reliable service delivery. Planning
must account for population growth, aging, and changing incidence
without assuming that the future burden will shift uniformly toward
younger women. Article 18 identifies universities as settings for
breast health education, while Articles 19 and 20 extend the
discussion to coordinated care and policy.

Take-Home Message

Breast cancer outcomes vary both between and within countries. A
higher proportion of diagnoses among younger women may reflect a
younger population rather than a greater individual risk. Timely
evaluation, accurate pathology, affordable treatment, and practical
support are essential to improving survival, wherever a woman lives.
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Universities as Hubs for Early Breast Health Education:
Proactive Breast Health and Cancer Awareness

Rakesh Kumar, PhD and Luis Costa, MD, PhD

University years are an opportunity to build knowledge about breast
cancer risk, family history, and symptoms as lifelong health habits
take shape. Colleges can offer ongoing, credible education through
student health services, academic programs, and peer networks.
Their practical role is to build breast health literacy by helping
students understand their risk, recognize changes, and know how to
access appropriate care.

Building Risk Literacy

Risk literacy means understanding which factors influence risk, what
individuals can reasonably change, and when professional guidance
is needed. Campus programs can explain the link between alcohol
use and breast cancer, encourage physical activity, and promote
healthy habits without implying that every cancer is preventable or
that a diagnosis reflects personal failure.

Population-level modeling estimates the proportion of breast cancers
associated with potentially modifiable exposures. These estimates
do not indicate how many cases campus education would prevent
(1,2). Messages about body weight also require care: excess
adiposity is an established risk factor after menopause, whereas
associations before menopause vary. Communication should clearly
distinguish evidence on specific exposures from claims about an
educational program'’s effectiveness.

Recognizing Changes and Seeking Care

Breast cancer is less common among younger women than older
women, but concerning changes still warrant evaluation (1).
Students should seek assessment for a new or persistent lump,
changes in breast shape or skin, new nipple inversion, or
spontaneous nipple discharge. Most breast changes in young women

are benign, so awareness should encourage timely clinical foi
assessment rather than self-diagnosis.

Research has documented diagnostic delays among young women,
including an association between limited financial resources and
delayed care-seeking (3). Education should therefore provide a clear
referral pathway: where to make an appointment, how to access
affordable assessment, and what to expect if diagnostic imaging or
specialist review is recommended. Recognition is useful only when
students can act on it.

Connecting With Routine Breast Health

Breast health can be discussed during reproductive health,
contraception, and general wellness visits. Clinicians can document
family history, identify patterns that may warrant genetic
counseling, and explain when a person’s risk may call for earlier
surveillance. Students should also know that a lack of family history
does not rule out breast cancer.

The goal is to provide proportionate, individualized guidance.
University programs should not suggest that every student needs
routine breast imaging. Instead, they should make symptom
evaluation and professional risk assessment clear and accessible.

Campus initiatives should measure practical outcomes, including
accurate understanding of risk, confidence in seeking care,
knowledge of referral options, and reduced unnecessary anxiety.
Professional review of materials and training for student educators
can help ensure that messages remain accurate as they spread
through peer networks.

39



\{V ARTICLE 18 | BREAST HEALTH EDUCATION & CAMPUS ENGAGEMENT

Youth Council for Breast Health

The Youth Council for Breast Health (YCBH), an initiative of the
Breast Cancer in Young Women Foundation, offers a framework for
campus involvement. Its website describes year-round breast health
awareness and education about symptoms and risk factors, helping
extend engagement beyond Breast Cancer Awareness Month (5).

YCBH chapters are led by students or young people and supported
by local faculty, clinicians, and survivors. The chapter program
provides expert-vetted awareness materials, mentorship, and links
to a broader network (5). This model combines student involvement
with professional guidance; its educational goals should be
distinguished from proven clinical outcomes.

Universities can connect a chapter with student health services,
nursing and medical programs, student organizations, and
community partners. Possible activities include orientation sessions,
discussions addressing misconceptions, family-history education,
and guidance on obtaining clinical assessment. Information about
joining or starting a chapter is available at ycbh.org and
ycbh.org/start-a-ycbh-chapter/ (5).

Institution and Access

Students need clear information and affordable referral options.
International and first-generation students, as well as those with
limited insurance coverage or significant work and caregiving

responsibilities, may need additional support in navigating care.

Materials should be accessible and appropriate for the campus
community. Faculty and clinicians should not dismiss a breast
concern solely because of a student’s age.

Breast health education can become part of routine institutional
practice through brief sessions, reinforced by wellness programs,
reproductive health services, and student networks. Sustained
engagement can build practical knowledge without amplifying fear.
Article 19 extends this systems perspective to care pathways
designed to meet young women'’s needs.

Take-Home Message

University is an opportunity to build breast health knowledge and
develop lifelong healthy habits. Colleges can help students
understand their risk, record family history, recognize changes, and
seek care promptly. YCBH offers a framework for ongoing education
through student leadership and professional mentorship.
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Building a Young-Woman-Centered Care Model:

Integrated Care Pathways

Rakesh Kumar, PhD and Luis Costa, MD, PhD

A woman diagnosed with breast cancer at 35 needs care that
addresses both her disease and her stage of life. Treatment
decisions can affect fertility, parenting, work, relationships, sexual
health, and long-term well-being. A model focused on young women
addresses these concerns with biologically precise treatment and
coordinated support from diagnosis onward. International consensus
guidance recognizes these needs and emphasizes that treatment
should be guided by disease characteristics, not assumptions based
on age (1).

Coordinating Care From Diagnosis

Ideally, the first consultation should identify the patient's priorities,
explain time-sensitive decisions, and clarify who is responsible for
each step. Medical, surgical, and radiation oncology remain central,
with reproductive specialists, genetic counselors, psycho-oncology
professionals, and financial navigators involved as needed. A named
coordinator or oncology nurse can help patients understand the care
pathway and ensure referrals are followed through to completion.

Coordination should connect decisions with appointments. Patients
need to know which information could affect treatment choices, what
must happen before therapy begins, and whom to contact with
questions. A clear pathway makes complex care easier to navigate
without assuming that every young woman needs the same services.

Timely Reproductive Counseling

The 2025 ASCO guideline recommends discussing reproductive risks
at diagnosis, referring patients who are interested or uncertain to
reproductive specialists, and addressing fertility preservation before
cancer-directed treatment (2). These discussions should include
women who already have children, are unsure about parenthood, or
may reconsider their plans in the future.

Fertility preservation decisions should take into account treatment ol
urgency, prognosis, available methods, costs, and patient

preferences. Counseling should explain the options and their

limitations without creating unrealistic expectations. For metastatic

disease, ongoing therapy and limited evidence about pregnancy

require additional specialist input; findings from pregnancy after

early-stage treatment cannot be directly applied to this setting.

Integrating Genetic Assessment

The ASCO-Society of Surgical Oncology guideline recommends
offering BRCA1/2 testing to all newly diagnosed patients aged 65 or
younger. Testing for additional genes depends on personal and
family history and the clinical context (3). Early assessment can
inform discussions about appropriate surgical and systemic
treatments and support counseling for relatives.

Patients need clear explanations of results. A pathogenic variant can
have implications for treatment and family risk; a variant of
uncertain significance should not guide management. When
hereditary susceptibility is identified, family counseling and cascade
testing require an accessible pathway. Genetic information should
support informed decisions rather than automatically determine a
surgical choice.

Embedding Psychosocial and Practical Support

Emotional and practical needs should be assessed throughout
treatment, as anxiety, depression, body-image concerns, sexual
difficulties, financial strain, and parenting or employment challenges
can change over time. Screening is valuable when it connects
patients with accessible support and follow-up (1,4).

Patients should know how to access counseling, peer support, sexual
health care, and assistance with workplace or insurance issues.
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Services should respect diverse family structures, cultural
backgrounds, and preferences for discussing sensitive concerns.
Integrating support into routine care can ease the burden on
patients of finding and coordinating every referral themselves.

Planning Long-Term Health

For women receiving treatment with curative intent, planning for life
after treatment should begin during care and become more detailed
as treatment progresses. Cardiovascular assessments should
account for treatment exposure and individual risk. Bone health
needs attention when therapy causes ovarian suppression or
premature menopause. Follow-up should also address fatigue,
cognitive symptoms, sexual health, and challenges with adherence
to endocrine therapy (4).

A treatment summary and an individualized follow-up plan can
clarify surveillance, symptom management, and shared
responsibilities between oncology and primary care. For women
living with metastatic disease, planning instead focuses on
continuing treatment, symptom control, supportive care, and
evolving personal goals. Both pathways require continuity as health
and life circumstances change.

Educational initiatives can complement these pathways. The Youth
Council for Breast Health, introduced in Article 18, provides
expert-vetted awareness materials through student- or youth-led
chapters supported by faculty, clinicians, and survivors (5).
Partnerships could help young women understand when and where
to seek assessment. Clinical evaluation, treatment decisions, and
confidential patient support remain the responsibility of qualified
healthcare services.

Evaluating Integration

Guidelines lay the groundwork for coordinated reproductive, genetic,
psychosocial, and survivorship care. However, endorsement alone
does not show that every proposed service arrangement improves
survival. Institutions should assess referral completion, timely
counseling, patient experience, continuity of treatment, and access
across patient groups. These measures can reveal where an
apparently integrated pathway still leaves patients navigating gaps.

The aim is to identify important needs early, clarify responsibilities,
and sustain support as circumstances change. Article 20 extends this
institutional perspective to global coordination, examining how
science, health systems, and policy can work together to improve
care for younger women.

Take-Home Message

Young women with breast cancer may need coordinated support
with fertility, genetics, emotional health, work, family
responsibilities, and long-term treatment effects. A clear care
pathway can make support easier to access and help patients make
informed decisions, while keeping treatment tailored to the
individual cancer and patient.
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Aligning Science, Systems, and Care:

Coordinated BCYW Health Strategy

Rakesh Kumar, PhD and Luis Costa, MD, PhD

This series examines breast cancer in young women through
epidemiology, biology, risk, diagnosis, treatment, and needs
across different life stages. Progress in each area matters, but its
practical impact depends on coordination among research, care
delivery, and policy. A diagnostic advance offers little help to a
woman who cannot access an evaluation; similarly, fertility
guidelines are useful only when timely counseling and accessible
services are available. The challenge is to translate scientific
knowledge into coordinated pathways that younger women can
access.

From Fragmentation to Shared Responsibilities
Breast health involves primary care, screening programs,
oncology, reproductive medicine, mental health services,
insurers, and research agencies. Effective coordination depends
on clearly assigned responsibilities and reliable connections
among these services. National cancer plans and institutional
pathways should meet the needs of younger women while
accounting for differences in age, tumor characteristics,
reproductive goals, personal circumstances, and disease stage.

International consensus recommendations provide a foundation
for addressing fertility, psychosocial health, and the long-term
effects of treatment (1). Putting them into practice, however,
requires more than publishing guidance: patients need access to
assessments, completed referrals, and ongoing support. The
priorities below turn the series into a framework for joint action.

More Informative Age-Specific Data

Registries and trials should retain exact age where feasible and
report clinically meaningful age bands while protecting privacy
and maintaining adequate sample sizes. Categories such as
20-29, 30-39, and 40-49 can reveal patterns obscured by a
single “young” or “early-onset” label. These categories should
complement analyses that treat age as a continuous variable and
account for ovarian function, subtype, and treatment.

Global research shows the value of examining breast cancer
burden by age (2). Consistent reporting would improve
comparisons and planning, but studies using an under-50
category should not be interpreted as describing women under
40. Greater detail helps distinguish demographic shifts from
differences in disease risk and outcomes.

Risk Assessment Linked to Appropriate Detection
Family history, pathogenic variants, clinical factors, and—in
appropriate settings—polygenic information can help inform risk
estimates. BOADICEA combines genetic and nongenetic factors,
illustrating how multiple data sources can improve risk prediction
(3). However, a prediction model alone does not demonstrate the
clinical benefit of every screening strategy based on it.

Policy should support validation and implementation studies in
diverse populations to assess benefits, harms, affordability, and
access. Risk assessment must also be linked to a clear clinical
response. Women with symptoms need prompt evaluation,
regardless of their estimated risk or eligibility for routine
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screening. Advances in prediction and diagnostic technology
must be integrated into functioning services.

Life-Stage Care as Routine Practice

Health systems can establish documented pathways for fertility
counseling, genetic assessment, distress screening, sexual health
support, and management of long-term treatment effects. ASCO
recommends discussing reproductive risks at diagnosis and
referring patients who are interested or uncertain to reproductive
specialists (4). Institutions should track whether counseling and
referrals take place, rather than assuming that guideline
availability ensures access.

Cardiovascular and bone health assessments should reflect
treatment exposure and individual risk, with specialist
involvement when indicated (1). Care plans must also address
work, parenting, financial concerns, and changing priorities. As
Article 19 emphasized, coordinated care should remain
responsive throughout treatment, survivorship, and ongoing
metastatic care.

Sustained Research Investment

Research should explore how age, reproductive history, inherited
susceptibility, tissue context, and tumor subtype interact across
disease development and progression. Metastatic disease,
long-term survivorship, treatment burden, and patient-reported
outcomes also need focused study. Analyses should distinguish
chronological age from ovarian physiology, treatment exposure,
and social conditions.

Younger women should be adequately represented to address
age-relevant questions and receive practical support to
participate in trials. Their distinct needs merit focused
investigation, while treatment decisions should be based on
disease characteristics and evidence—not age alone (1). Stronger
research and more accessible care support each other.

Global Capacity and Policy Support

The global burden of breast cancer is substantial, with
disproportionate consequences in resource-limited countries (2).
Reliable pathology and receptor testing, along with surgery,
radiotherapy, essential medicines, and trained staff, are
fundamental. The World Health Organization's Global Breast
Cancer Initiative provides a framework focused on health
promotion for early detection, timely diagnosis, and
comprehensive management (5).

Implementation should ensure younger women are visible
through education, referral pathways, and age-specific
monitoring. Policy can support coverage for fertility preservation,
accessible genetic and psychosocial services, and sustainable
diagnostic and treatment infrastructure. Universities and
community organizations can provide breast health education,
building on Article 18, while partnerships strengthen local
services and ensure continuity beyond individual campaigns or
grants.

Measurement and Accountability

A coordinated strategy needs measures to show whether care
reaches patients. Useful indicators include fertility counseling
before potentially gonadotoxic treatment, completion of indicated
referrals, the time from symptom presentation to diagnosis,
treatment completion, and patient-reported access to support.
Registries and trials can track age-specific reporting, while health
systems can assess differences by geography, income, and other
relevant factors. WHO's framework also links implementation to
measurable goals for earlier diagnosis and treatment completion
(5). Evaluation should identify where pathways fail and guide
improvements. Counting activities alone cannot show whether
patients receive timely, effective care.

fon

44



\{V ARTICLE 20 | COORDINATED BCYW HEALTH STRATEGY

Closing the Series: From Knowledge to Responsibility
These twenty articles bring together recognition, biology, risk
science, diagnostic gaps, innovation, survivorship, metastatic
disease, global disparities, education, and care redesign. Their
shared message is that young women need an approach that
supports them across all these areas. Scientific uncertainty
remains, and structural barriers demand sustained attention.
Researchers, clinicians, educators, advocates, institutions, and
policymakers must set shared priorities and work together to
address them.

The series ends with a responsibility that goes beyond
publication: turning evidence into earlier conversations,
responsive services, better research, and accessible care. Young
women and adolescents should help shape these efforts by
bringing their questions, experiences, and priorities into decisions
about their futures. Ultimately, alignment will be measured by
whether a young woman can understand her breast health, have
her concerns taken seriously, receive appropriate evaluation, and

access care that supports both her survival and the life she hopes
to lead.

Take-Home Message

Improving breast cancer outcomes for young women depends on
clearer age-specific data, evidence-based detection pathways,
integrated support, targeted research, and accessible diagnosis
and treatment. These advances matter most when the broader
system helps women benefit from them—and when young
women help shape that system.
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What the 20 Articles Collectively Reveal

Together, these twenty articles show that breast cancer in young
women is shaped by both disease biology and the realities of early
adulthood. Its impact extends beyond diagnosis: a cancer diagnosed
in @ woman'’s late twenties, for example, can affect reproductive
plans, relationships, work, parenting, and decades of future health.
Understanding this intersection is essential to designing research
and care that address younger women'’s questions.

Age provides useful context, but it cannot replace precise biological
evidence. “Young,” “early-onset,” and “premenopausal” may
overlap, but they are not interchangeable categories. Tumor
characteristics, inherited susceptibility, ovarian function, and social
circumstances can also vary. Clear definitions and age-specific
reporting help distinguish meaningful differences from assumptions,
while treatment remains guided by the individual cancer and patient.

The same precision is essential when discussing risk and detection.
Some modifiable exposures are supported by stronger evidence than
others, and risk reduction cannot prevent all cancers. Education
should support informed choices without assigning blame or creating
unnecessary fear. Any breast concern warrants timely evaluation,
regardless of eligibility for routine screening. New technologies are
useful when their benefits are validated and diagnostic services are
prepared to respond.

Looking Forward

As treatment advances, survival and quality of life must remain

connected. Fertility counseling, psychological support, sexual health

care, and practical assistance should be integrated into the care r
pathway. Long-term survivors may need follow-up for decades, while
women with metastatic disease need ongoing support throughout
treatment and periods of uncertainty. In both cases, the goal is to
sustain everyday life while managing the disease.
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The series also shows how much progress depends on the
surrounding system. Guidelines require accessible services,
awareness campaigns require referral pathways, and scientific
advances require reliable diagnosis and treatment. Universities and
initiatives such as YCBH can strengthen breast health literacy, while
clinical teams and policymakers must ensure people can act on what
they learn.

The shared vision is to connect these elements by clarifying
responsibilities, strengthening the evidence base, and keeping
services responsive to women’s changing needs. Research should
address biological differences and long-term outcomes; care should
integrate priorities across life stages; and policy should support
access and continuity. Success will be measured by women’s
experiences when seeking help and by outcomes recorded in
studies.

The next phase will likely be shaped from the outset in partnership with young women and adolescents. Their questions, experiences,
and priorities can guide education, research, and service design. Earlier conversations, timely evaluation, individualized care, and
sustained support should develop together. The lasting promise of this series is a future in which every young woman understands her
breast health, knows her concerns are taken seriously, and receives care that supports both her survival and the life she hopes to lead.
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