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Simple Summary: This study explores the various factors contributing to breast cancer, focusing on social,
economic, hormonal, and clinical aspects. By analyzing data from 356 breast cancer patients in Agadir,
Morocco, the research identifies trends like a high prevalence of illiteracy, financial challenges, and
psychological distress among patients, most of whom are housewives living in rural areas. The study also
highlights the role of hormonal factors such as oral contraceptive use, menarche, and menopause in the
development of breast cancer. Key findings show that invasive ductal carcinoma is common, with a significant
number of cases presenting metastases. Surgical treatment is effective for medium-sized tumors, while
postmenopausal patients often prefer letrozole and premenopausal patients lean towards tamoxifen. These
results underline the need for personalized treatment plans and a better understanding of how socio-economic
and hormonal factors influence breast cancer, potentially shaping future research and healthcare strategies.

Abstract: Background/Objectives: This study aimed to identify various risk factors associated with breast
cancer and explore different treatment strategies based on socio-economic, hormonal, and clinical
perspectives.; Methods: We analyzed socio-economic, hormonal, genetic, and clinical variables using data from
356 questionnaires obtained from breast cancer patients at Hassan II Regional Hospital in Agadir, Morocco ;
Results:The study reveals that the average age of breast cancer patients is 50 + 10.72 years, with a mode of 47
years and an age range from 29 to 94 years. Notably, women aged 38 are most frequently diagnosed with triple-
negative breast cancer. Significant socio-economic trends were observed among the participants, with the
majority being housewives (91%) and nearly half residing in rural areas (48.60%). High rates of illiteracy
(74.72%) and financial difficulties (54.2%) pose challenges in accessing healthcare services. Psychological
distress is prevalent, with 40.7% experiencing anxiety and 30.1% experiencing sadness. The use of oral
contraceptives varies, with implications for breast cancer risk. Additionally, statistics on menarche and
menopause suggest hormonal influences on breast cancer development. Histological analysis indicates a
predominance of grade II invasive ductal carcinoma and left breast localization. Metastases are present in
nearly 38.20% of cases. Notably, surgery as the primary treatment effectively treats medium-sized tumors while
limiting metastasis. Furthermore, a comparison of treatment strategies reveals a preference for letrozole among
postmenopausal patients and tamoxifen among premenopausal patients; Conclusions:These findings
highlight the complexity of breast cancer risk factors and therapeutic approaches, emphasizing the importance
of personalized care and targeted interventions.
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1. Introduction

Breast cancer is a major global health issue, ranking as the second leading cause of cancer-related
deaths among women, with approximately 685,000 deaths in 2020 [1]. In Morocco, 11,747 new cases
were diagnosed in women last year, representing about 19.8% of all new cancer cases and 38.9% of
all female cancers. Among Arab women, breast cancer typically occurs in younger patients with
larger tumors, often at a more advanced stage at diagnosis. Additionally, there is a higher incidence
of axillary invasion, a greater proportion of hormone receptor-negative cases, higher tumor grades,
and a distinct response to treatment [2]. A comprehensive understanding of disease dynamics and
exploration of therapeutic strategies are essential for effectively addressing the challenge of breast
cancer. Its impact extends beyond mere statistics, affecting various regions globally and emphasizing
the importance of collaborative efforts to optimize treatment. For instance, breast cancer plays a
central role in cancer research, being one of the most studied subtypes worldwide [3]. It is influenced
by a range of risk factors, including socio-economic, hormonal, and genetic factors.

Regarding socio-economic factors, age is a key determinant in disease management. A
significant proportion of breast cancer patients are over 50, with many exceeding 65 years [4] .
Younger patients, particularly those under 50, face a higher risk of recurrence [5], while the overall
risk of breast cancer gradually increases with age, from 1.5% at age 40 to over 4% in women aged 70
and above [6]. Additionally, there is a noticeable correlation between age and breast cancer subtype,
with triple-negative breast cancer (TNBC) often prevalent in younger women and luminal A subtype
more common in older women [4]. Meta-analyses suggest that parity may potentially reduce breast
cancer risk, although evidence remains inconclusive due to conflicting study results [7,8].
Furthermore, the association between parity and breast cancer risk may vary based on factors such
as estrogen receptor status and menopausal status.

Multiple pregnancies could be considered a plausible preventive factor for breast cancer, though
further research is needed to clarify the underlying mechanisms. Conversely, a study involving 828
patients found that breast cancer is often diagnosed at more advanced stages in women who have
had children compared to nulliparous women [9]. Additionally, women who breastfeed also tend to
present with more advanced stages of breast cancer. Obesity is another significant risk factor, defined
by a body mass index (BMI) of 30 kg/m? or more, and poses a major concern for breast cancer patients
[10]. In postmenopausal women, a high BMI correlates with increased levels of estrone, estradiol, and
free estradiol, suggesting a synergistic effect that exacerbates breast cancer risk [11]. Research
consistently highlights the association between obesity and an increased risk of breast cancer [12]. In
postmenopausal women, estrogen production in adipose tissue further amplifies this effect,
especially when combined with a pro-inflammatory diet, increasing breast cancer risk. Overweight
women diagnosed with breast cancer had an average rate of 35.52% between 2022 and 2023,
underscoring the substantial impact of obesity on breast cancer incidence [13]. Moreover, physical
activity is a crucial marker of a healthier lifestyle, as supported by extensive research [14]. Studies
indicate that reduced physical function is associated with higher cancer mortality rates among
survivors, potentially reflecting advanced breast cancer diagnoses [14]. Nadia Frikha and colleagues
suggest that regular physical activity can reduce the risk of developing breast cancer by 15 to 20%,
while women who walk three to five hours per week may experience a 20 to 50% reduction in the
risk of recurrence of cancer-related mortality [15].

Moreover, the detection of breast cancer in close family members may suggest a genetic
transmission of the disease. However, sporadic cases also occur within some families, complicating
the accurate identification of family disease history [16]. Genetic factors play a significant role in
breast cancer predisposition within families, as evidenced by the consistent family risk observed
across different countries, environments, and cultures. A meta-analysis of 49 studies, including 48
case-control studies and one cohort study, confirmed this trend, highlighting a higher breast cancer
risk for individuals with a family history of the disease. On average, these individuals had
approximately a 2.21 times higher risk of developing breast cancer compared to those without a
family history [17]. While periodic screening programs using mammography have proven effective
in reducing breast cancer mortality and mitigating its impact, adherence to these programs faces


https://doi.org/10.20944/preprints202409.0823.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 September 2024 d0i:10.20944/preprints202409.0823.v1

several challenges. Common obstacles include financial constraints and limited socio-economic
resources [18]. Low-income women often encounter these challenges, being less likely to have private
health insurance or employment. In contrast, individuals with moderate (OR: 0.69) or high incomes
(OR: 0.85) face fewer barriers to screening participation [19]. Additionally, transportation difficulties
hinder access to healthcare facilities, resulting in a 26.4% reduction in screening participation. Among
women with a low risk of breast cancer (<20%), those with higher educational levels, such as
university graduates (132%), are more likely to undergo MRI screening [20]. Cancer patients often
face psychological issues throughout their diagnosis and treatment journey, including depression,
anxiety, and emotional distress. Studies show that depression affects 8 to 24% of these patients [21],
while 19% exhibit anxiety symptoms [24]. Furthermore, a significant percentage of cancer survivors,
6.6%, suffer from severe psychological distress, a rate considerably higher than that observed in non-
cancer adults (3.7%) [22].

Cancer-related fatigue (CRF) is a common and debilitating complication associated with cancer
and its treatments. It is characterized by persistent and debilitating fatigue influenced by various
factors such as cancer type and treatment modalities. Effective management of CRF is crucial for
improving patient comfort and quality of life, as well as supporting the cancer recovery process [23].
To further explore the hormonal factors influencing breast cancer risk and treatment outcomes,
various reproductive factors have been examined. Among these, age at first childbirth is a key
determinant. Early childbirth has been associated with a lasting reduction in breast cancer risk,
clarifying the complex interaction between reproductive events and cancer susceptibility
[24]Additionally, breast cancer treatment stratification relies on molecular subtypes, with hormone-
dependent cancers being a predominant category. Notably, estrogen receptor expression
characterizes the majority of breast cancers, underscoring the therapeutic importance of estrogen
deprivation to reduce recurrence risks [25].

Insights from [26] underscore the nuanced relationship between oral contraceptive use and
breast cancer risk. Oral contraceptives containing ethinylestradiol below 50 g have been associated
with heightened breast cancer risks during and shortly after usage. However, this risk tends to taper
off a decade post-discontinuation, with discernible differences in clinical staging among
contraceptive users [27]. Furthermore, Systematic Review [28] underscores a pronounced elevation
in breast cancer likelihood among hormonal contraceptive users, accentuating the imperative of
understanding contraceptive influences on breast cancer susceptibility. The age at menarche,
marking the onset of menstrual cycles, emerges as a potential risk modulator for breast cancer.
Variability across demographics underscores its nuanced role, with early menarche subtly
predisposing women to heightened breast cancer risks.

Notably, studies unveil an association between menarche preceding 13 years and increased
breast cancer odds [29], further echoed in case-only studies distinguishing breast cancer subtypes
[30]. In parallel, an intriguing landscape unfolds concerning bone metastases prevalence among
breast cancer cohorts. In hormone receptor-positive (HR+) tumors, bone metastases feature in
approximately 15% of cases, while up to 50% of HER2-positive breast cancer patients exhibit such
metastatic spread [31]. The landscape is further nuanced by HER2 overexpression in a notable
segment of breast cancer cases, coupled with hormone receptor positivity in a significant proportion,
albeit with distinct prognostic implications [32,33].

The study of the various factors clinical associated with breast cancer helps in understanding its
complex nature and multifaceted risk factors. Among the most prevalent forms of breast cancer are
invasive ductal carcinoma, where malignant cells originate from the ducts and can spread beyond
the breast, infiltrating neighboring tissues and potentially metastasizing to distant parts of the body.
Another frequently encountered type is invasive lobular carcinoma, characterized by the growth of
cancer cells within the lobules, with the potential to disseminate to nearby breast tissues and other
regions of the body.

Expanding on the understanding of various breast cancer types, it is imperative to consider
histological grading, a pivotal parameter providing critical biological insights independently of
axillary status and tumor size. This grading system offers valuable information regarding tumor
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proliferation, aberrant cell architecture, nuclear displacement, and chromosomal instability, all of
which are integral to assessing the disease prognosis [34]. The SBR grading score, ranging from 1 to
3, reflects the degree of resemblance between cancer cells and healthy breast cells.

A higher grade indicates a greater deviation in appearance and growth patterns of cancer cells
compared to their healthy counterparts [35]. Type 2 diabetes, affecting over 15 million American
women and steadily increasing, is associated with a higher risk of serious complications such as
kidney, cardiovascular, retinal diseases, and cancer [36]. Moreover, diabetes is recognized as a risk
factor for breast cancer [37], as it may lead to increased expression of aromatase, resulting in
heightened local production of estrogen. Elevated estrogen levels can stimulate the growth of
estrogen receptor-positive breast cancers (ER+) [38].

Breast cancer treatment strategies encompass a multidisciplinary approach tailored to
individual patients. Early-stage breast cancer is often managed with conservative breast surgery or
mastectomy, complemented by radiotherapy.

Axillary evaluation via sentinel lymph node biopsy aids in treatment planning. Locally
advanced cases may require endocrine therapies, adjuvant chemotherapy, or neo-adjuvant systemic
treatments. The classification of breast cancer subtypes informs personalized therapeutic
interventions. Hormone receptor-positive subtypes like Luminal A exhibit favorable outcomes, while
Luminal B may present challenges due to increased proliferation markers. HER2-positive cancers
benefit from targeted therapies, whereas triple-negative breast cancer poses unique treatment
hurdles [39]. Surgery constitutes a cornerstone of breast cancer treatment, offering two primary
approaches: breast-conserving surgery (BCS) and mastectomy. BCS preserves healthy breast tissue,
while mastectomy involves complete breast removal, often followed by reconstruction. Lymph node
removal options include sentinel lymph node biopsy (SLNB) and axillary lymph node dissection
(ALND), guided by various clinical factors [40].

Endocrine therapy is pivotal for hormone receptor-positive breast cancers, encompassing
selective estrogen receptor modulators (SERMs) like tamoxifen, which regulate estrogen receptors
and inhibit tumor progression. Selective estrogen receptor downregulators (SERDs) and aromatase
inhibitors (Als) offer alternatives, each with distinct efficacy profiles and side effect profiles [25,41,42].
Chemotherapy plays a systemic role in breast cancer treatment, administered in neoadjuvant or
adjuvant settings based on tumor characteristics. Neoadjuvant chemotherapy reduces tumor size,
facilitating breast-conserving surgery and aiding in prognostic assessment [43].

Targeted therapies specifically disrupt oncogenic cellular processes, addressing aberrant
signaling pathways. For hormone receptor-positive cancers, investigational drugs like rapamycin
and mTOR inhibitors show promise. HER2-positive breast cancers benefit from monoclonal
antibodies like trastuzumab and pertuzumab, enhancing treatment efficacy.

Triple-negative breast cancer treatments include PARP inhibitors and CDK4/6 inhibitors,
targeting specific molecular pathways associated with tumor growth and progression [44]. For HER2-
positive (HER2+) breast cancers, the monoclonal antibody trastuzumab selectively inhibits the
proliferation of HER2-overexpressing cells and has been approved for treating HER2+ MBC [44].
Adding trastuzumab to docetaxel improves progression-free survival and overall survival in patients
with metastatic HER2+ breast cancer, with shorter survival observed in the docetaxel-alone group
[45]. Another monoclonal antibody, pertuzumab, blocks heterodimerization and signal transduction
via the MAPK and PI3K pathways in HER2-positive patients [46]. Monoclonal antibodies, such as
trastuzumab, have been an effective therapeutic strategy for HER2+ breast cancers for over 20 years.
However, primary and acquired resistance to anti-HER?2 treatment remains a significant challenge,
with up to 50% of patients developing brain metastases during the course of the disease [44].

Since 2010, lapatinib has been approved in combination with letrozole to treat advanced breast
cancer in postmenopausal women, specifically when the tumor is both HER2-positive (HER2+) and
hormone receptor-positive (HR+). Recent findings from the CHER-Lob trial have indicated that the
combination of lapatinib and trastuzumab yields better results than using trastuzumab alone in the
neoadjuvant treatment of early HER2-positive breast cancer in British Columbia [47]. For triple-
negative breast cancer (TNBC), a highly aggressive subtype [48], olaparib received approval from the
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US FDA in 2018 for patients with HER2-negative (HER2-) germline BRCA mutations (gBRCAm). In
October 2018, talazoparib also gained FDA approval.

Veliparib is often used in the neoadjuvant treatment of TNBC, although its efficacy is still
debated [49]. CDK4/6 inhibitors, such as palbociclib, ribociclib, and abemaciclib, were recently
approved in combination with endocrine therapy for advanced and/or metastatic HR+/HER?2- breast
cancer [50]. Furthermore, CDK4/6 inhibitors, including palbociclib and ribociclib, have been FDA-
approved for TNBC treatment [51]. The epidermal growth factor receptor (EGFR) is a potential
therapeutic target in 89% of TNBC patients [52], with tyrosine kinase inhibitors like gefitinib and
monoclonal antibodies. The combination of gefitinib, carboplatin, and docetaxel can synergistically
increase cytotoxicity in TNBC cells [53].

In this study, we examined various breast cancer risk factors, including socio-economic,
hormonal, and clinical factors, as well as the therapeutic strategies implemented at Hassan II Hospital
in Agadir, Morocco.

2. Materials and Methods

This research is based on the analysis of 356 questionnaires, collected over a period of three
months, from breast cancer patients. The data was obtained from the Hassan II Regional Hospital in
Agadir, Morocco, and encompassed socio-economic, hormonal, genetic, and clinical variables. The
study aimed to investigate the diverse risk factors associated with breast cancer and explore various
therapeutic strategies.

The variables are organized starting with Socio-Economic and demographic aspects, followed
by hormonal aspects based on patient questionnaires, and finally clinical variables derived from
medical record processing (Table 1).

The statistical analyses were performed using the software GraphPad Prism version 8.0.2.

Table 1. This is a table. Tables should be placed in the main text near to the first time they are cited.

Variabl

Field ariables

Socio-economic and Origin, Level of study, Marital status, Parity, Occupation, BMI, Physical activity,

demographic aspects Family history, psychological state, Coping and Financial situation.
Hormonal aspects Menopause, Menarche, oral contraceptives, Hormone receptor and HER2.

Tumor Location, Cancer Histology, Stage, SBR Grade, Diabetes, Hypertension (HT),
Cholesterol, Anemia, Tumor Size, Vascular Embolism (EV), Metastasis (Met),
Clinical aspects Treatment with Surgery (Op), Treatment with Chemotherapy (CTX), Treatment with
Hormone Therapy (HT), Treatment with Radiotherapy (RT), Treatment with Targeted
Therapy (TT).

3. Results and discussions
3.1. Impact of Socio-Economic, Clinical, and Hormonal Variables

3.1.1. Socio-Economic Factors

In our study, we found that the average age of breast cancer patients was 50 + 10.72 years. The
mode was 47 years, and the age range extended from 29 to 94 years (Figure 1). Notably, our findings
showed that women aged 38 years were the most frequently diagnosed with triple-negative breast
cancer (TNBC), as illustrated in Figure 1.

According to the study [54], a total of 286,520 breast cancer patients were analyzed. The average
age at diagnosis was 61 + 13 years among white women and 58 + 13 years among black women.
Another study [55] reported an average age of 60 years at diagnosis. In contrast, our study found that
the average age of breast cancer diagnosis among Moroccan women is 50 years. This suggests that
Moroccan women are affected by breast cancer at a younger age compared to European and
American women. Nearly half of the participants, 173 (48.60%), reside in rural areas, suggesting
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potential challenges in accessing healthcare due to geographical disparities. In contrast, 183 patients
live in urban areas (Figure 2). However, in study [55], 88.2% of patients were from urban areas.
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Figure 2. Correlation between TNBC and Age.

Additionally, the high illiteracy rate among the women in our study, with 266 (74.72%) being
illiterate, indicates significant barriers to accessing information and raising awareness. Furthermore,
the majority of our patients, approximately 324 (91%), are unemployed, and 193 (54.2%) face financial
difficulties. Moreover, 143 (40.2%) of the women began their treatment without adequate
psychological support or accompaniment, attending their treatment alone. These factors negatively
impact the psychological health of the patients, as shown by the 145 (40.7%) who are anxious and the
107 (30.1%) who suffer from sadness. Only 104 (29.2%) of the patients exhibit a stable psychological
state (Figure 3).

Additionally, our data reveal significant insights. Approximately 213 (59%) of the participants
are married, and 73 (20.5%) are without children, while the majority, 175 (49.1%), have between one
and three children. Furthermore, 48.87% of the participants fall into the "Overweight" category based
on their BMI (as shown in Figure 4), highlighting the prevalence of obesity among those at risk for
breast cancer. This underscores the critical need for targeted interventions and preventive measures
against obesity to mitigate breast cancer risk. Additionally, about 69.94% of the participants are
classified as inactive, indicating that a substantial portion of this population could benefit from
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increased physical activity to reduce breast cancer risk and improve overall health outcomes. Lastly,
our findings also indicate that 48.87% of the women have a family history of breast cancer.
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3.1.2. Hormonal Factors
In exploring the relationship between hormonal factors and breast cancer risk, our analysis

focused on the following variables:
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The results highlight a diverse use of oral contraceptives among the women surveyed, which
has implications for breast cancer risk. Notably, 152 women (42.2%) chose not to use oral
contraceptives, potentially reducing their exposure to associated risks. However, a significant
proportion, including 73 (20.3%) and 48 (13.5%) women, have used these contraceptives for over 10
years and between 5 and 10 years, respectively, while 53 (14.9%) have used them for 1 to 5 years.
Prolonged use of oral contraceptives has been associated with a slight increase in breast cancer risk,
especially with long-term use. These findings highlight the complex relationship between
contraceptive choices and breast cancer risk, emphasizing the importance of informed decision-
making and personalized healthcare within this demographic.

Approximately 287 women (80.6%) experienced normal menstruation, beginning between ages
12 and 13. Only 3 women (0.8%) had early menarche, between ages 9 and 11, while 66 (18.5%) had
late menarche, between ages 14 and 23. Additionally, our analysis revealed that 166 women (46.6%)
were postmenopausal, as shown in Figure 5.

Estrogens play a vital role in breast cancer, primarily through their interaction with estrogen
receptors ERa, ERf, and the G protein-coupled estrogen receptor. These receptors are activated by
estrogens and influence various oncological processes (Figure 5). For instance, ERa interacts with
different growth factor receptors, affecting cancer progression. Activation of EGFR and HER
receptors can lead to ERa phosphorylation, while interaction with VEGFR is associated with
resistance to anti-estrogen treatments. Additionally, high expression of HGFR is linked to resistance
to fulvestrant and a poor prognosis. RET promotes ERa phosphorylation in ERa-positive/HER2-
negative cancers. Furthermore, the NOTCH receptor activates ERa even in the absence of estrogens
by stimulating the PI3K/Akt/mTOR pathways. On the other hand, ER3 modulates growth factor
receptor signaling by reducing migration and invasion in TNBC cells. It also influences HER2/HER3
and decreases VEGF production, which limits angiogenesis and tumor growth. Targeting ER{ could
provide anti-proliferative and anti-angiogenic effects [56].

Histological characteristics of breast cancer are influenced by the tumor's molecular signature,
including the presence of hormone receptors, which also reflects the tumor's cell of origin (Fig. 6).
Patients are classified into four main groups: luminal A and B tumors, HER2-positive luminal tumors,
and triple-negative basal tumors. These groups differ in terms of aggressiveness, metastatic behavior,
and treatment options. In women, approximately 70 to 80% of breast cancers are hormone-
dependent, expressing at least one type of hormonal receptor, such as estrogen and progesterone
receptors (ER and PR) (Figure 5) [57].

Our study shows that 278 patients (78.1%) have breast cancer with positive hormonal receptors
(HR+), of which 116 (32.6%) are also HER2 positive (HER2+). In contrast, approximately 56.18% of
patients have HR+ breast cancer that is HER2 negative (HR+/HER2-), classified as luminal A.
Additionally, 21.91% of patients have HR+ and HER2+ breast cancer, categorized as luminal B. Breast
cancers with negative hormonal receptors and positive HER2 account for 10.67%, while triple-
negative cancers, with both negative hormonal receptors and HER2, make up 11.24%.


https://doi.org/10.20944/preprints202409.0823.v1

Preprints.org (www.preprints.org) | NOT PEER-REVIEWED | Posted: 11 September 2024 d0i:10.20944/preprints202409.0823.v1

9
Luminal A (40%) Luminal
HR+, HER2- and Low cell

Luminal B (20%)

Molecular HR+, HER2+/- and . \
. subtypes Hight levels of KI-67 ( !
* > HER (10-15%) \ NPy

levels of KI-67 /B

enriched
HR-, HER2+ N
Triple negative (15- .
20%) Basal
HR-, HER2- cell

, ‘ ERa/B: EGFR, HER2,

- VEGFR, HGFR, RET
GPER \

and Notch. ...

Endocrine treatment
resistance

Interactions between ERa/B, GPER,
and growth factor receptors

Figure 5. Classification Based on Molecular Signatures.

3.1.3. Clinical Factors

Our study reveals significant clinical findings consistent with previous research, illustrating
various aspects of breast cancer cases at the time of diagnosis. Histologically, invasive ductal
carcinoma (IDC) emerged as the most common type, accounting for 355 cases (94.10%), followed by
invasive lobular carcinoma (ILC) with approximately 16 cases (4.5%), while other less common types
represented about 5 cases (1.41%). The distribution of tumor grades revealed a predominance of
grade II cases, comprising 224 cases (62.9%), followed by grade III with around 120 cases (33.70%),
and grade I representing approximately 12 cases (3.37%). Additionally, 168 patients (47.2%) were
diagnosed at advanced stages (stages 3 and 4). In contrast to our study, which shows less effective
early detection with 47.2% of patients diagnosed at advanced stages (stages 3 and 4), the study [62]
indicates better early detection, with 50.2% of cases diagnosed at stage 1 and 37.2% at stage 2.
Additionally, the study [62] reports that 22.4% of the tumors were well-differentiated, 41.9%
moderately differentiated, and 31.5% poorly or undifferentiated. These statistics indicate a trend
toward late-stage diagnosis, reflecting a lack of awareness regarding screening among the majority
of patients, as shown in Figure 6.
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Figure 6. Distribution of Histological Types, Tumor Grades, and Stages of Breast Cancer at
Diagnosis.

The analysis of tumor localization reveals a slight predominance in the left breast, with
approximately 189 cases (53.1%), compared to the right breast, which accounts for about 106 cases
(44.9%). Bilateral cases are less common, representing around 7 cases (2%). The presence of vascular
emboli was observed in 253 patients (71.1%), and metastases were found in 136 patients (38.2%),
indicating advanced disease progression in some patients.

The average tumor size was measured at 2 cm. Additionally, 260 patients (73%) had tumors
ranging from 1 to 3 cm in size, while 88 patients (24.7%) had tumors exceeding 10 cm (Figure 8). These
results highlight a significant prevalence of intermediate and advanced tumor sizes, suggesting that
the disease is often detected at more advanced stages. The high prevalence of vascular emboli and
the presence of metastases in a substantial proportion of patients further emphasize this trend,
indicating a more severe progression of the disease in our cohort.

Regarding personal medical history in our study population, we observed that 78 patients
(21.9%) have comorbidities such as diabetes, 96 (27%) suffer from hypertension, 25 (7%) have
cholesterol issues, and approximately 90 patients (25.3%) have anemia. This high prevalence of
comorbidities indicates that these conditions may impact the progression of breast cancer and are
associated with a more rapid advancement of the disease. Regarding the treatment strategies
implemented at the Hassan II Regional Oncology Center in Agadir, five main approaches were
identified: surgery (Op), chemotherapy (CTX), hormone therapy (HT), radiotherapy (RTH), and
targeted therapy (TT). The majority of breast cancer patients underwent surgery (327 patients, or
91.9%). Approximately 317 patients (89%) received radiotherapy, 342 patients (96.1%) underwent
chemotherapy, 264 patients (74.2%) were treated with hormone therapy, and 113 patients (31.7%)
received targeted therapy (Figure 7).
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Figure 7. Distribution of Clinical Variables.

In reviewing the personalized treatment strategies adopted at the Hassan II Regional Oncology
Center in Agadir, our investigation revealed a mosaic of approaches; each carefully designed to meet
the unique needs of breast cancer patients. Grades 1 and 2 underwent surgery (OP) as their primary
treatment. Notably, most of these patients showed no evidence of metastasis, indicating that the
cancer remained localized to the primary site. These findings suggest that surgery, as a primary
treatment modality, can effectively treat medium-sized tumors while preventing the cancer from
spreading to other parts of the body. Conversely, patients who started chemotherapy (CTX) showed
different trends, with approximately 50% having metastatic status and approximately 25% having
grade 3 BRS (as illustrated in Figure 4). The initiation of CTX treatment aims to reduce tumor size
(Figure 8).
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In Figure 9, we observe a comparison of treatment strategies based on the use of

OP+CTX+RTH+HT (letrozole) and OP+CTX+RTH+HT (Tamoxifen) in breast cancer patients,
categorized by age and menopausal status. It is noteworthy that the majority of patients using the
hormonal treatment letrozole are menopausal, with an age distribution biased towards those over 52
years old. This trend suggests that letrozole, a commonly prescribed hormonal treatment for
menopausal women, is preferred among older patients. Conversely, for patients using the hormonal
treatment tamoxifen, the majority are premenopausal, with a predominant age range of less than 48
years old. This indicates a preference for tamoxifen, another hormone therapy option suited for
premenopausal women, among younger patients, while letrozole is intended for menopausal

women.
OP+CTX+RTH+HT(Tamoxifene) OP+CTX+RTH+HT(Letrozole)
100 Menopause 100 Menopause
= N = o
. YES . YES

Percentage
Percentage

Figure 9. Comparison of Treatment Strategies OP+CTX+RTH+HT (Letrozole) vs. OP+CTX+RTH+HT
(Tamoxifen)) by Age and Menopausal Status.

Our study on breast cancer has unveiled a myriad of significant findings providing insight into
the challenges and intricate aspects of this disease. By examining data collected from 356 patients,
several important trends were identified. Firstly, the average age of patients diagnosed with breast
cancer was 50 years, with a notable concentration around 47 years old. This observation underscores
the necessity for heightened vigilance across a broad spectrum of age groups. Additionally, we
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observed that women aged 38 were more prone to receiving a diagnosis of a specific type of breast
cancer, triple-negative breast cancer. This discovery emphasizes the importance of understanding
variations in incidence by age and cancer subtype for early and effective intervention. Regarding
socio-economic factors, our study has illuminated several significant challenges. The vast majority of
patients were homemakers, and nearly half resided in rural areas, potentially leading to difficulties
in accessing healthcare. Furthermore, high levels of illiteracy and financial hardships were observed,
highlighting additional obstacles faced by these patients in their treatment journey. Mental health
was also a concern, with elevated rates of anxiety and sadness among patients, underlining the
necessity of considering mental health in breast cancer treatment, as mental health issues can increase
the risk of breast cancer and affect the expected outcomes of treatments.

Our results also underscored the significance of hormonal factors in breast cancer. The use of
oral contraceptives and patterns of menarche and menopause were all associated with implications
for breast cancer risk, underscoring the complexity of this disease and the need for individualized
approaches in managing hormonal treatments. Regarding clinical characteristics, we observed a
predominance of IDC breast cancer types, as well as trends in treatment modalities used. For
example, surgery was the most common treatment modality for moderate-sized tumors, while
preferences for certain hormonal treatments varied depending on the menopausal status of patients.

4. Conclusions

Our comprehensive analysis of breast cancer risk factors and treatment strategies offers valuable
insights that can significantly impact patient care and decision-making processes within healthcare
institutions. By delving into the socio-economic, hormonal, and clinical aspects of breast cancer, our
study sheds light on the multifaceted nature of this disease and underscores the importance of
personalized, tailored approaches to diagnosis and treatment.

Our findings highlight the critical role of early detection and intervention, particularly in light
of the varied incidence rates across different age groups and cancer subtypes. Understanding these
nuances allows for the implementation of targeted screening programs and treatment protocols,
ultimately improving patient outcomes and survival rates.

Moreover, our study identifies socioeconomic disparities and access barriers that impede
optimal care delivery, emphasizing the need for tailored support systems and interventions to
address these challenges. By recognizing and addressing factors such as illiteracy, financial
hardships, and geographical disparities, healthcare providers can ensure equitable access to quality
care for all patients, regardless of their background or circumstances.

Furthermore, our analysis underscores the importance of integrating mental health support into
breast cancer treatment protocols, given the prevalence of anxiety and sadness among patients. By
addressing psychological distress and providing holistic, patient-centered care, healthcare
institutions can enhance overall treatment efficacy and patient satisfaction.

On the clinical front, our study elucidates trends in treatment modalities and their effectiveness
in managing breast cancer. By identifying optimal treatment pathways based on tumor characteristics
and patient demographics, our findings can inform clinical decision-making and accelerate the
development of standardized treatment protocols. Additionally, our comparison of treatment
strategies highlights the importance of considering individual patient factors, such as menopausal
status, in selecting the most appropriate therapy, thereby optimizing treatment outcomes and
minimizing adverse effects.

Overall, our study contributes valuable insights to the field of breast cancer research and clinical
practice, offering actionable recommendations to improve patient care, streamline treatment
protocols, and ultimately, save lives. By leveraging data-driven approaches and adopting a
multidisciplinary, patient-centered approach, healthcare institutions can enhance the effectiveness
and efficiency of breast cancer management, paving the way for a brighter, healthier future for all
affected individuals.
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