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Abstract

Triple-negative breast cancer (TNBC) in young women presents unique biological, clinical,
and psychosocial challenges. This review examines issues faced by women under 40 with
TNBC, focusing on epidemiology, biology, diagnosis, treatment, fertility preservation,
psychosocial impacts, and survivorship. TNBC is disproportionately prevalent in young
women, especially African Americans, with aggressive characteristics leading to delayed
diagnoses. Treatment strategies balance aggressive therapy with quality of life concerns,
including fertility preservation. While chemotherapy remains standard, emerging targeted
therapies and immunotherapies offer new hope but raise concerns about long-term effects. The
psychosocial burden of TNBC affects body image, relationships, and careers. Long-term
survivorship challenges include cardiovascular complications and secondary malignancies.
This review emphasizes the need for personalized, multidisciplinary care addressing the unique

needs of young TNBC patients to improve outcomes and quality of life.
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Introduction

Triple-negative breast cancer (TNBC) is a particularly aggressive form of breast cancer
that lacks the expression of estrogen receptors (ER), progesterone receptors (PR), and human
epidermal growth factor receptor 2 (HER2) (Foulkes & Reis-Filho, 2010). Although TNBC
accounts for only 15-20% of breast cancers, it is disproportionately more prevalent among
women under 40, particularly African American women (Sineshaw et al., 2014). The unique
biological features of TNBC in younger women lead to more aggressive disease progression,
fewer treatment options, and significant concerns regarding fertility and long-term quality of
life (Dietze et al., 2015; Partridge et al., 2004).

Young women with TNBC face multifaceted challenges, spanning from the biological
aggressiveness of the disease to complex psychosocial impacts, such as disruptions to their
career and family planning (Champion et al., 2014). These patients often have heightened
concerns regarding fertility preservation, given the gonadotoxic nature of many TNBC
treatments. Furthermore, the psychosocial burden of TNBC, including issues of body image
and sexuality, is profound, with significant impacts on mental health and relationships
(Rosenberg & Partridge, 2015).

Despite the increasing awareness of these issues, there remains a gap in comprehensive
care tailored specifically to young women with TNBC. Current clinical guidelines often fail to
fully address their unique biological and psychosocial needs(Partridge et al., 2004). A
multidisciplinary approach that addresses not only immediate medical concerns, but also long-

term survivorship and psychosocial support is critical.

This review seeks to explore the challenges faced by younger women diagnosed with
TNBC, focusing on biological characteristics, diagnostic difficulties, treatment considerations,
fertility preservation, and psychosocial impacts. By synthesizing current research, we aim to

provide a holistic perspective on the care needs of this vulnerable population.
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Materials & Methods

This narrative review explores the challenges faced by young women diagnosed with
triple-negative breast cancer (TNBC), with a focus on fertility preservation, treatment
considerations, and psychosocial impacts. The review concentrates on women under the age of
40, a demographic that experiences more aggressive disease and unique psychosocial

challenges compared to older patients (Partridge et al., 2004).
Study Design

A narrative review approach was chosen to allow for a broad exploration of the
complexities surrounding TNBC in younger women, encompassing biological, clinical, and
psychosocial factors. This methodology enables the integration of diverse types of research,

providing a synthesized understanding of the key issues.
Literature Search Strategy

A comprehensive literature search was conducted using databases such as PubMed,
MEDLINE, and Web of Science, focusing on articles published between January 2000 and
June 2024. Priority was given to recent studies to ensure up-to-date information. Key search

terms included:

"Triple-negative breast cancer" OR "TNBC"

e "Young women" OR "Premenopausal women"
« "Fertility preservation™

e "Psychosocial impact" OR "Quality of life"

e "Survivorship" OR "Long-term outcomes"

In addition, relevant reference lists were manually reviewed, and key clinical guidelines were

consulted to ensure comprehensive coverage of the topic.
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Selection Criteria

Articles were selected based on their relevance to the unique challenges young women
face with TNBC, including treatment, fertility preservation, and psychosocial impacts. Priority
was given to peer-reviewed research, clinical trials, and guidelines. Studies that focused on
young women, TNBC biology, or psychosocial aspects were included. Studies with small

sample sizes, low methodological rigor, or lack of focus on younger women were excluded.
Data Synthesis

The collected data were synthesized into thematic sections addressing the key
challenges of TNBC in younger women. These include epidemiology, biological
characteristics, diagnostic challenges, treatment strategies, fertility preservation options, and
psychosocial and survivorship issues. Emphasis was placed on highlighting the unique needs

of younger patients, while identifying gaps in current research and clinical practice.
Limitations

This review, being narrative in nature, does not involve formal statistical analysis or a
systematic quality assessment of included studies. As a result, the conclusions drawn may be
influenced by the selection of studies. Additionally, while every effort was made to include the
most relevant and high-quality research, some studies may have limitations related to sample

size or design.
Results and Discussion
Epidemiology of TNBC in Younger Women

TNBC is disproportionately prevalent in younger women, accounting for
approximately 15-20% of all breast cancers, but up to 40% in women under 40 (Ademuyiwa
et al., 2017). This aggressive subtype is also more common among African American women,
who experience a higher incidence compared to Caucasian or Hispanic women (Dietze et al.,
2015). In a large-scale analysis of SEER registries, the prevalence of TNBC was found to be

24.2% in women under 40, compared to 14.7% in those over 50 (Sineshaw et al., 2014).
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The bimodal age distribution of TNBC peaks between 30-34 and 35-39 years,

indicating possible differences in risk factors within the under-40 age group (Agarwal et al.,
2016). Triple-negative breast cancer (TNBC) is strongly associated with BRCAL mutations,
particularly in younger women. Studies have shown that 48% of BRCAL mutation carriers had
TNBC compared to only 12% of non-carriers. This association is especially pronounced in
Ashkenazi Jewish women, who were about five times more likely to have TNBC among
BRCA1 mutation carriers (Lee et al., 2011).

Young women with TNBC often present with more advanced disease due to delayed
diagnosis, which is attributed to the aggressive nature of TNBC and the lack of routine breast

cancer screening for women under 40 (Rosenberg & Partridge, 2015).
Biological Characteristics of TNBC in Younger Patients

The aggressive nature of TNBC in younger women is partly due to unique biological
features. TNBC is not a homogenous disease; it includes several molecular subtypes. The basal-
like subtypes (BL1 and BL2), which are more prevalent in younger women, are associated with
high cell proliferation rates and aggressive tumor behavior. These subtypes also show increased
expression of genes related to DNA damage repair and cell cycle regulation (Lehmann et al.,
2011).

Genetic mutations such as BRCAL are common in young TNBC patients. BRCAL
mutations are present in about 17% of women under 40 with TNBC, compared to only 5% in
those over 50 (Tung et al., 2020). Other alterations, such as TP53 mutations and PTEN loss,
are also more frequent, further contributing to the aggressive nature of the disease (Beg et al.,
2015).

The tumor microenvironment plays a critical role in TNBC progression. Young women
with TNBC tend to have higher levels of tumor-infiltrating lymphocytes (TILs), which are
associated with better responses to immunotherapy but may also signal increased immune
system engagement with more aggressive tumors (Rosa et al., 2024). Additionally, higher rates
of angiogenesis and stromal interactions are observed in younger TNBC patients, indicating a

more dynamic tumor environment (Nederlof et al., 2021).
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Diagnosis and Screening Challenges

Diagnosing TNBC in young women poses several challenges due to biological factors
and current screening limitations. Standard breast cancer screening guidelines recommend
starting mammography at age 40 or 50, leaving younger women outside routine screening
protocols (Oeffinger et al., 2015). Even when mammaography is used, it has lower sensitivity
in younger women due to their denser breast tissue, leading to potential delays in diagnosis
(Hooley et al., 2017).

Young women with TNBC are more likely to present with symptomatic disease, such
as palpable masses, rather than through screening detection(Mathis et al.,, 2010). The
aggressive nature of TNBC often leads to rapid tumor growth, which can emerge between
regular screenings, further complicating early detection(Griffiths & Olin, 2012).

Pregnancy-associated breast cancer adds another layer of complexity. The
physiological changes in breast tissue during pregnancy can mask symptoms of TNBC, leading
to delayed diagnosis in pregnant women (Loibl et al., 2018). Additionally, the imaging
challenges in dense breast tissue further complicate early diagnosis, with ultrasound and MRI
often used but not without limitations (Abu Abeelh & AbuAbeileh, 2024).

Emerging diagnostic technologies, such as liquid biopsies and advanced imaging
techniques, offer hope for improving the accuracy and timeliness of TNBC diagnosis in young
women (Dass et al., 2021). However, these are still in developmental stages and not widely

available.
Treatment Considerations

The treatment of TNBC in younger women presents unique challenges due to the
aggressive nature of the disease and the need to balance effective cancer control with long-term
quality of life. Standard treatment includes surgery, chemotherapy, radiation, and emerging

targeted therapies, all of which carry distinct implications for young patients.
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Surgery

Surgical options for TNBC in younger women often involve a choice between breast-
conserving surgery (BCS) and mastectomy. While studies indicate equivalent survival rates
between BCS with radiation and mastectomy, many young women opt for mastectomy due to
fears of recurrence (Frasier et al., 2016). Furthermore, the trend toward contralateral
prophylactic mastectomy (CPM) has increased, though the survival benefit remains

controversial for non-BRCA carriers (Kurian et al., 2014).

Young women often prioritize cosmetic outcomes post-surgery, making immediate
breast reconstruction a common choice. However, this option can complicate future radiation
therapy if needed, necessitating careful coordination between surgical and radiation
oncologists (Kronowitz & Robb, 2004).

Systemic Therapy

Chemotherapy remains the backbone of TNBC treatment. Neoadjuvant chemotherapy
(NAC) is frequently used, allowing for tumor downstaging and an assessment of pathological
complete response (pCR), a key prognostic factor in TNBC (Spring et al., 2017). Younger
patients often have higher pCR rates, which are associated with better long-term outcomes.

Dose-dense anthracycline and taxane regimens are typically employed, showing
enhanced efficacy in younger women. The addition of platinum-based agents, particularly in
BRCA-mutated tumors, has demonstrated improved outcomes, with higher pCR rates (Loibl
et al., 2018). For younger patients, recent advances in immunotherapy, such as pembrolizumab
combined with chemotherapy, have shown promising results in improving disease-free
survival (Schmid et al., 2020).

PARP inhibitors like olaparib have also shown benefit in BRCA-mutated TNBC, a
common mutation in younger patients (Tutt et al., 2021). Additionally, sacituzumab govitecan,
an antibody-drug conjugate, has demonstrated efficacy in metastatic TNBC, providing an
option for young patients with advanced disease (Bardia et al., 2021).
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Radiation Therapy

Radiation therapy plays a critical role in TNBC management, particularly following
breast-conserving surgery. Boosts to the tumor bed are often recommended for younger women
to improve local control rates (Bartelink et al., 2015). Hypofractionated radiation schedules,
which reduce the overall number of treatment sessions, are gaining traction; however, their

long-term effects in younger patients need further study (Ritter, 2008).
Long-Term Toxicity and Survivorship

Younger TNBC patients face long-term toxicities from treatment, including
cardiotoxicity from anthracycline use and the risk of secondary malignancies, particularly with
radiation exposure (Armenian et al., 2016). Moreover, chemotherapy-induced menopause and
its associated effects on bone health and cardiovascular risk are of particular concern for long-

term survivorship in young women (Shapiro et al., 2001).
Fertility Preservation

Fertility preservation is a critical consideration for younger women diagnosed with
TNBC, as many cancer treatments can significantly impact ovarian function. Timely
discussions about fertility preservation options are essential for allowing patients to make

informed decisions before starting treatment.
Impact of Treatment on Fertility

Chemotherapy, particularly with alkylating agents like cyclophosphamide, poses a high
risk of gonadotoxicity, leading to premature ovarian failure (Lambertini et al., 2016).
Radiation, though less commonly used in breast cancer, can also damage ovarian function if

applied near reproductive organs (Sklar, 2005).
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Fertility Preservation Options

Several fertility preservation methods are available for young women with TNBC:

« Embryo Cryopreservation: This is the most established method with the highest success
rates, requiring hormonal stimulation and egg retrieval followed by in vitro fertilization
(Practice Committee of the American Society for Reproductive Medicine, 2013).
However, it necessitates a male partner or sperm donor, and the process typically takes
2-3 weeks, potentially delaying cancer treatment.

o Oocyte Cryopreservation: A viable option for single women, this technique involves
the freezing of unfertilized eggs. Success rates are improving, and it offers more

flexibility compared to embryo preservation (Cobo et al., 2013).

e Ovarian Tissue Cryopreservation: Still considered experimental, this method involves
surgically removing and freezing ovarian tissue before chemotherapy. It is suitable for
patients who cannot afford delays in starting treatment, although future transplantation

is required to restore fertility (Stikiir et al., 2010).

e Ovarian Suppression: The use of gonadotropin-releasing hormone (GnRH) agonists
during chemotherapy has been shown to preserve ovarian function in some cases,

although the extent of protection is debated (Moore et al., 2015).
Challenges and Considerations

Time is a critical factor in TNBC treatment, often leaving little opportunity for fertility
preservation procedures, which require hormonal stimulation and egg retrieval (Sonmezer &
Oktay, 2006). Another unique challenge is the high prevalence of BRCA mutations in young
TNBC patients. These women may be concerned about passing the mutation to their children,
making genetic counseling an important component of fertility discussions there are concerns
that the estrogen surge from fertility treatments could potentially fuel TNBC growth, although
evidence suggests that short-term exposure may be safe (Lee et al., 2011).
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Long-Term Considerations

For young women who preserve fertility before TNBC treatment, pregnancy after
cancer is increasingly considered safe, with studies showing no increase in recurrence risk for
most patients (Lambertini et al., 2016). However, the optimal timing of pregnancy is still
debated, with most experts recommending waiting at least two years post-treatment before

attempting conception (Vukovié, 2019).
Psychosocial Impacts

A diagnosis of TNBC in young women has profound psychosocial effects that intersect
with their life stage, impacting relationships, career, and family planning. The aggressive
nature of TNBC, coupled with the uncertainty of prognosis, amplifies psychological distress,

body image issues, and challenges in social integration.
Psychological Distress

Young women with TNBC experience heightened levels of psychological distress,
including anxiety, depression, and fear of recurrence. Up to 50% of younger breast cancer
patients report significant anxiety and depression (Champion et al., 2014). The aggressive
nature of TNBC exacerbates these issues, contributing to a persistent fear of recurrence, even
after treatment completion. Younger age has been associated with higher levels of fear of

recurrence compared to older patients (Thewes et al., 2017).

Post-traumatic stress disorder (PTSD) is also prevalent among young survivors of
breast cancer, with some studies indicating that nearly one-quarter of patients meet the criteria
for PTSD (Vin-Raviv et al., 2013). This psychological burden often extends into survivorship,
affecting overall mental health and quality of life.

Body Image and Sexuality

The physical changes resulting from TNBC treatment can have a lasting impact on body
image and sexual health. Mastectomy, commonly chosen by younger TNBC patients, can lead
to feelings of altered femininity and loss of self-esteem (Rosenberg & Partridge, 2015).
Chemotherapy-induced hair loss, weight changes, and early menopause further contribute to

negative body image and can strain intimate relationships.
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Sexual dysfunction is another significant issue, with many young breast cancer

survivors reporting decreased libido, vaginal dryness, and painful intercourse (Rosenberg &
Partridge, 2015). The psychosocial impact of fertility loss can also deeply affect women’s
perceptions of their femininity and future family plans (Gorman et al., 2012).

Relationships and Social Support

TNBC impacts not only the patient but also their relationships with partners, family,
and peers. For young women in relationships, the stress of cancer treatment can strain
partnerships. Single women, meanwhile, may find it difficult to date or form new relationships
due to concerns about body image, fertility, and the possibility of recurrence (Ahmad et al.,
2015).

Social isolation is common among young TNBC patients, who often feel that their peers
cannot relate to their experiences (Bollinger, 2018). While social support is crucial, younger
patients may struggle with the burden of managing others' reactions to their diagnosis and

treatment.
Career and Financial Impact

Young women diagnosed with breast cancer, particularly triple-negative breast cancer
(TNBC), face significant career disruptions and financial challenges. Many patients need
extended time off work or quit their jobs to manage treatment, impacting career progression
and income (Mudaranthakam et al., 2023). Financial toxicity is a major concern, with nearly
half of young breast cancer survivors experiencing financial decline due to treatment costs.
Factors associated with financial vulnerability include late-stage diagnosis, multiple
comorbidities, and self-funded insurance (Tangka et al., 2020). Despite these challenges,
patient-provider discussions about treatment costs and financial burden are often lacking.
Employment decisions are heavily influenced by the need to maintain health insurance
coverage (Tangka et al., 2020). The financial burden of breast cancer treatment can lead to
treatment non-adherence and negatively impact quality of life. Patients with breast cancer
worldwide, especially in low- and middle-income countries, face high rates of financial toxicity

from the costs of care (Ehsan et al., 2023).
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Fertility and Family Planning

The impact of TNBC treatment on fertility can cause significant distress for young
women, particularly those who wish to have children. The potential loss of fertility due to
chemotherapy is a major source of grief and anxiety, affecting both mental health and life
planning (Gorman et al., 2012). For women who become pregnant post-treatment, concerns
about the impact on recurrence risk are common, though evidence suggests pregnancy does not

increase this risk (Lambertini et al., 2016).
Long-Term Survivorship Issues

As treatment for TNBC improves, more young women are living as long-term
survivors, facing unique health and psychosocial challenges that extend beyond active
treatment. Survivorship for this population requires ongoing attention to physical, emotional,

and financial well-being.
Physical Health Concerns

Long-term survivors of TNBC face significant physical health risks, including
cardiotoxicity and secondary malignancies. Anthracycline-based chemotherapy, commonly
used in TNBC treatment, is associated with an increased risk of heart failure and other
cardiovascular complications. (Armenian et al., 2016) reported that young breast cancer

survivors have a nearly two-fold higher risk of heart failure compared to the general population.

Additionally, radiation therapy increases the risk of secondary cancers, such as lung
cancer or leukemia, particularly in younger patients with a long life expectancy (Grantzau &
Overgaard, 2015). Chemotherapy-induced menopause also accelerates bone density loss,
raising the risk of osteoporosis and fractures later in life (Pistilli et al., 2016).

Cognitive impairment, commonly referred to as "chemo brain," is another long-term
issue for TNBC survivors. It can affect daily functioning, work performance, and overall

quality of life, persisting years after treatment has ended (Shapiro et al., 2001).

93
JSMR Vol. 14 (2); October 2024. ISSN: 2600-738X



Journal of Science and Management Research Vol. 14 Issue 2; October 2024 _

Psychosocial and Emotional Well-being

Psychosocial challenges extend into long-term survivorship for young TNBC patients.
Chronic anxiety about recurrence is common, given TNBC's higher recurrence rates compared
to other breast cancer subtypes (Thewes et al., 2017). This persistent fear can significantly

affect emotional well-being, even years after initial treatment.

Survivors may also struggle with their identity, feeling caught between the roles of a
cancer patient and a healthy young adult(Tindle et al., 2009). Relationship difficulties are also
more common, with higher rates of divorce or separation reported among breast cancer
survivors (Kirchhoff et al., 2012).

Reproductive Health and Family Planning

Fertility remains a central concern for young TNBC survivors. Many women
experience infertility because of chemotherapy. While pregnancy post-treatment does not
appear to increase recurrence risk, concerns about timing and the ability to conceive often
linger (Lambertini et al., 2018). Surgical and radiation treatments can also complicate

breastfeeding for young mothers.
Lifestyle and Health Behaviors

Adopting healthy lifestyle behaviors is crucial for long-term survivorship. Regular
physical activity has been shown to reduce the risk of recurrence and improve overall well-
being in breast cancer survivors (Vijayvergia & Denlinger, 2015). Maintaining a healthy
weight and avoiding alcohol and tobacco use are also important for reducing the risk of
recurrence and managing overall health. Research indicates that maintaining a healthy lifestyle
is crucial for cancer survivors to reduce the risk of recurrence and improve overall health.
Studies show that many survivors make positive changes after diagnosis, with 81% quitting
smoking (Evangelista et al., 2003). However, a significant proportion continue risky behaviors,
including smoking, alcohol consumption, and being overweight (Bellizzi et al., 2005;
Evangelista et al., 2003). These behaviors are associated with poorer perceived health status
(Evangelista et al., 2003). Younger survivors (18-40 years) are at higher risk for continued
smoking. Physical activity, healthy diet, and cancer screening are important for survivors' well-
being, with survivors more likely to meet physical activity and cancer screening

recommendations compared to non-cancer controls (Bellizzi et al., 2005). Interventions
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targeting multiple risk factors are needed to improve overall health outcomes for cancer

survivors (Evangelista et al., 2003)
Financial Toxicity

Adolescents and young adults (AYA) cancer survivors face long-term financial
hardship that impacts their healthcare and personal finances(Thom et al., 2023).The financial
burden of TNBC does not end with treatment. Many young survivors face ongoing medical
costs related to surveillance, management of side effects, and necessary follow-up care. Many
experience financial decline, with 25% attributing this to breast cancer (Jagsi et al., 2014).
These expenses, combined with potential career disruptions, can lead to long-term financial
hardship. Financial consequences include decreased credit scores, debt collection, and
spending over 10% of income on medical expenses. Survivors often resort to coping behaviors

like using savings, taking on credit card debt, and borrowing money (Thom et al., 2023)
Survivorship Care and Follow-Up

Comprehensive survivorship care plans are essential for young TNBC survivors,
detailing follow-up recommendations, monitoring for late effects, and addressing ongoing
psychosocial needs. However, many young survivors report gaps in care, particularly when
transitioning from oncology to primary care providers. This highlights the need for better

coordination in long-term survivorship care (Blanch-Hartigan et al., 2014).
Conclusion

This review highlights the complex challenges faced by young women with triple-
negative breast cancer (TNBC), emphasizing the need for tailored approaches in diagnosis,
treatment, and care. The unique biological characteristics of TNBC in this population,
including higher rates of BRCA mutations and aggressive subtypes, underscore the importance

of age-specific research and early detection strategies.

While chemotherapy remains the primary treatment, emerging therapies offer new
hope. However, balancing aggressive treatment with long-term quality of life is crucial,
particularly regarding fertility preservation and managing potential long-term health impacts.
The profound psychosocial burden on young TNBC patients necessitates comprehensive

support addressing body image, relationships, and career concerns.
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Long-term survivorship presents additional challenges, including managing treatment-related
complications and addressing financial toxicity. Future efforts should focus on developing
personalized screening strategies, conducting age-specific research, and integrating fertility
preservation and psychosocial care into standard treatment protocols. Addressing racial
disparities in TNBC prevalence and outcomes is also critical for improving care for all young

patients.
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