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Abstract : Breast cancer remains a significant global health challenge, affecting millions
of women worldwide. Its complexity necessitates a comprehensive understanding of its
pathophysiology, risk factors, and effective management strategies. This abstract outlines
critical aspects of breast cancer, including the methods used for diagnosis and treatment,
global challenges in access to care, and the importance of early detection and screening.
Early identification of breast cancer is paramount, as it significantly improves survival rates
and treatment outcomes. Despite advancements in diagnostic techniques such as
mammography and genetic testing, disparities in access to these services persist,
particularly in low- and middle-income countries. Effective screening programs and timely
access to cancer management are essential for reducing mortality rates. This overview
highlights the need for integrated approaches to enhance awareness, improve healthcare
infrastructure, and promote equitable access to resources. Addressing these challenges is
crucial for advancing breast cancer care globally and ensuring that all individuals receive
the timely interventions necessary for better health outcomes.

INTRODUCTION

The World Health Organization (WHO) has defined 2 distinct but related strategies to
promote the early detection of cancer: early diagnosis, which is the recognition of
symptomatic cancer at an early stage, and screening, which is the identification of
asymptomatic disease in a target population of apparently healthy individuals(1) (Fig. 1).
In low-income and middle-income countries (LMICs), a large proportion of women with
breast cancer present or ultimately are diagnosed with later stage (locally advanced or
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metastatic) disease.(2). In such settings, efforts to promote early diagnosis are a
necessary prerequisite to population-based screening because early diagnosis will
improve outcomes for all patients with breast cancer, whereas less than one-half of breast
cancers are screen-diagnosed even in the most effective screening programs Early
diagnosis efforts should take precedence over opportunistic or organized, population-
based screening until the necessary infrastructure and organizational requirements for
screening are in place. Health planners, policymakers, clinicians, educators, community
members, advocates, and other stakeholders should understand the health

The Breast Health Global Initiative (BHGI) established resource-stratified guidelines for early
detection of breast cancer as a framework. Expanding on this, we have developed a more
detailed framework for health planners and policymakers. We outline the "phases” of early
detection program development, starting with management strategies necessary for
diagnosing clinically detectable disease through history and physical examination. Each phase
generally requires ongoing evaluation and improvement to establish and uphold quality.
However, phased implementation is based on the idea that certain interventions need specific
prerequisites and a particular order of implementation and scale-up to advance high-quality
breast health care.
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Table 1

Countries with the highest breast cancer incidence and mortality rates(5)

Country Incidence rate Country Mortality rate
1 Belgium 111.9 1 Fiji 28.4
2 Denmark 105 2 Bahamas 26.3
3 France 104.5 3 Nigeria 25.9
4 The Netherlands 99 4 Pakistan 25.2
5 Bahamas 98.9 5 New Caledonia 24.4
6 Iceland 96.3 6 Armenia 242
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Country Incidence rate Country Mortality rate
7 United Kingdom 95 7 Lebanon 24.0
8 Barbados 94.7 8 Trinidad and Tobago 23.5
9 United States 92.9 9 Ethiopia 23.0
10 Ireland 92.3 10 Uruguay 22.7
11 French Polynesia 92.2 11 Barbados 22.1
12 Germany 91.6 12 Serbia 22.0
13 Italy 91.3 13 Jordan 21.8
14 Finland 89.4 14 Syria 21.5
15 Luxembourg 89.1 15 Somalia 20.6
16 New Caledonia 87.6 16 Afghanistan 20.6
17 Australia 86 17 Eritrea 20.5
18 Malta 85.9 18 French Polynesia  20.4
19 New Zealand 85 19 Montenegro 20.2
20 Switzerland 83.1 20 Guyana
Table no.1

Methods: The age distribution of women has been used to determine the target population
for the breast cancer screening program. A more effective way to determine which women
need to have preventive examinations based on the characteristics that influence the risk
of breast cancer is to improve the early detection process for the disease, as suggested in
this research. Software support for mammography tumor identification and the inclusion of
a pre-screening phase where heat imaging could be used are recommended.
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Research algorithms

e Logistic regression (LR)
e Gradient boosting (GB)
e Ada boost

e Random forest

e Gaussian NB

2 .10-fold -cross -validation

3.Hyper parameters optimization (HPO)

4.Evaluation process (6)

Global challenges in breast cancer detection and treatment .

problems in the diagnosis and treatment of breast cancer worldwide. Cancer is a serious
and expanding global issue that accounts for one in six deaths worldwide and is a major
source of morbidity and mortality (8). 9.6 million people died and 18.1 million new cases
were reported in 2018, numbers that are predicted to rise over the next several decades
(9). Cancer and other non-communicable chronic diseases (NCDs) are gaining
prominence as a result of the current epidemiological transition, which is containing
infectious and transmissible diseases and extending life expectancy. About 30% of all
NCD-related fatalities will be attributable to cancer (9)

In light of this bleak situation, breast cancer deserves special attention. More than 2 million
new instances of the disease are reported each year, and in 2018, it accounted for 11.6%
of all cancer cases and 24.2% of cases in women, making it the cancer with the largest
incidence globally and the primary cause of death (6.6%) for women (10).

1.67 million new instances of breast cancer were detected in 2012, making it the most
common malignancy among women worldwide(11). With almost 500000 fatalities per year
from cancer, it is also the primary cause of cancer-related deaths among women (11).

Upon meticulous examination of mortality-to-incidence ratios and development indices,
notable variations between nations are revealed, along with an unnatural correlation that
warrants attention. Comparing low-income nations (LMIC) to high-income countries (HIC),
the former consistently had lower (albeit rising) incidence of breast cancer and higher
mortality rates (12). Most of the cases and most of the death should be predicted in the
next few decades in low resource scenarios, when coordinated measures to lessen the
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disease's impact should be made. It is predicted that in 20 years, LMICs will account for
over 60% of newly diagnosed instances of breast cancer and 70% of deaths attributable
to the disease (13, 14).

Global disparities have been highlighted by the slow development in the maijority of LMICs,
despite the remarkable advancements observed and the increasing outcomes for breast
cancer. Not all underprivileged communities in LMIC have seen appreciable declines in
mortality during the past three decades, according to 10 and 15 reports. A 39% decrease
in breast cancer mortality from 1991 to 2015 has been reported in the United States, which
is particularly remarkable and a clear indication that better results are achievable (16).
Remarkable advancements in breast cancer outcomes have been reported in other
wealthy nations (15).

Global breast cancer research faces significant obstacles that point to serious inequities.
According to recent data from the World Health Organization (WHO), less than half of
nations have palliative care plans, 40% report significant management and treatment
access restrictions, and 62% report screening programs. These statistics are in spite of
the fact that 70% of countries have established cancer guidelines (16, 17).

It is clear that this is a complicated issue with many interested parties and a number of
factors to take into account. Putting the most significant issues first, we could contend that
fast and adequate diagnostic and treatment processes, late-stage diagnosis, and access
to healthcare are likely at the top of the list. All of these problems are connected in some
way. Here, we quickly go over a number of discrepancies in breast cancer treatment and
detection.Patients with breast cancer might get a variety of therapy options.

Breast cancer diagnosis, early detection and screening

An early diagnosis is without a doubt the most significant prognostic factor for breast
cancer, barring prevention. The eventual course of the illness is improved by an early
diagnosis. It is worth noting that the majority of recommended preventative interventions
(i.e., minimizing occupational exposures, air pollution, vaccinations against diseases, and
tobacco control) do not particularly address breast cancer, based on existing information
about the causes of cancer (10). Nonetheless, a key component of any cancer control
program should be the promotion of certain risk-reducing tactics, such as lowering alcohol
intake, promoting breastfeeding, and preventing obesity (15).

Breast cancer diagnoses in its advanced stages are more common among LMICs. The
data that is currently available shows that 70% of patients with breast cancer in HIC present
with stages |-Il, whereas less than 50% of cases identified in LMIC consistently have early
stages (18).
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Discrepancies exist within the same nation, which adds even more complexity and variety
to the conversation. Different communities have unequal access to healthcare systems
due to their fragmentation, which produces varying results. According to data from the
AMAZONA-III trial, for instance, in Brazil, over 40% of patients covered by the public
system are diagnosed with advanced stage Il and IV breast cancers, whereas over 80%
of patients with private insurance have these diagnoses (19).

Although screening for asymptomatic people and early identification of symptomatic
patients are two viable methods for early detection, these approaches differ in cost and
success criteria, and their use should be based on the particular geographical context
(20,21, 22).

Critically, research suggests that the biggest delays in diagnosis may have less to do with
cultural stigmas associated with cancer or patient health awareness than they do with
healthcare inequities such service quality and access (23). The most efficient first approach
to attain breast cancer control in circumstances with limited resources is without a doubt
early diagnosis based on patient awareness and appropriate access to diagnostic
methods.

Ultimately, the optimal methods for managing patients with breast cancer have been
suggested to be customized medicine and multidisciplinary care (24). Though these
strategies might be easily implemented in HIC, we should be acutely aware that most
patient situations won't be covered in a weekly multidisciplinary meeting anywhere in the
world.

Timely access to cancer management

Higher cure rates from a combination of earlier discovery and appropriate treatment are
likely the cause of the remarkable results observed in breast cancer mortality in HIC. Even
However, different countries have extremely varying capacities for treating cancer, even
while many settings have some degree of access to fundamental therapeutic therapies for
breast cancer.

Having access to radiation therapy and surgery following a diagnosis is still a major
objective of any plan to enhance results. It is obvious that delays following an initial
consultation, especially in the most aggressive forms of the disease, impair results;
therefore, it is important to recognize and prevent them (18,23). It is important to establish
enough access to radiation, surgery, and systemic therapy. As long as follow-up care is
provided, early discovery will affect the results. Long-term studies have shown that delays
in accessing systemic treatments, radiation, and surgery can have a negative impact on
patient outcomes (25)
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This is an essential phase in the treatment of patients with breast cancer that calls for the
participation of several parties and, most crucially, implementation that is context-
dependent. It is essential to provide a precise description of what can be provided in each
situation (26). In this case, the discussion of resource allocation—which is extremely
difficult and painful—and the prioritizing of healthcare needs are crucial. Restricted
resources mean having to make decisions. Cancer control initiatives across LMICs should
therefore prioritize funding the most economical strategies that tackle the most pervasive
inequities.

In many areas, the location of specialist cancer facilities and skilled human resources
geographically poses a unique challenge. As several regions have suggested, programs
aimed at underprivileged and rural communities ought to be implemented (28, 29).

Access to innovation and new medications is another obstacle that has been well-
explained and debated. Even if not all of the advancements are associated with inventions,
these undoubtedly take center stage in many conversations (30). Information now
available shows that three markets—the United States (64%), the European Union (18%),
and Japan (7%), are the only ones that purchase 90% of new and possibly more effective
medications that have been introduced to the market in the recent five years. 10% is
divided among the rest of the world (31). A glaring inconsistency in and of itself.

Nonetheless, it is crucial to acknowledge that not every novel medication yields a definitive
influence on results and could not be the topmost concern for every nation. We have
recently proposed a paradigm to address the complicated problem of technology
incorporation that may be applicable in various scenarios of the healthcare system (32).

Consider the fact that trastuzumab, which is on the WHO list of essential medications, has
been linked to better cure rates in patients with HERZ2 positive early breast cancer.
However, sometimes we overlook the fact that chemotherapy alone, in the same situation,
cures more than 60% of patients (33), (34), (35), (36). Along these lines, in many low
resource settings, having proper surgery, access to radiation therapy, and routine adjuvant
or neoadjuvant chemotherapy should be prioritized over necessarily finding the newest
antibody. Results will get better, and eventually more technological advancements will
make it possible to provide care that is much more coordinated and effective.

Finally, targeting and enhancing the control of breast cancer ought to benefit LMIC
healthcare systems more broadly. Research indicates that women in better health do tend
to their children more effectively and make positive contributions to society. There is a
correlation between investing in women's health and the productivity and educational
attainment of their offspring and households. Future generations should be expected to
have a better outlook in societies that promote the health of women (37).
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Treatment for Breast Cancer

The following types of treatment are used:
o Surgery
o Radiation therapy
o Chemotherapy
o Hormone therapy
o Targeted therapy
o Immunotherapy
. New types of treatment are being tested in clinical trials.
. Treatment for breast cancer may cause side effects.
. Follow-up care may be needed.

Surgery

Types of surgery include:

Lumpectomy

 Breast-conserving surgery involves removing the cancer along with a portion of the
surrounding healthy tissue, leaving the breast intact. If the cancer is close to the chest wall,
some of the wall may also need to be removed. Other names for this kind of surgery include
guadrantectomy, partial mastectomy, lumpectomy, and breast-sparing surgery.

A total mastectomy is a surgical procedure used to remove the entire cancerous breast. A
simple mastectomy is another name for this treatment. There may be a surgical excision
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of some lymph nodes under the arm to screen for malignancy. This can be done either
before or after the breast surgery. An further incision is made to do this. XLARGE

Total (Simple) Mastectomy

+ Total mastectomy (simple). One removes the entire breast. It is also possible to remove
some of the lymph nodes under the arm. Surgery to remove the entire cancerous breast
is known as a modified radical mastectomy. Removal of the areola, or the dark-colored
skin surrounding the nipple, and the skin covering the breast may be part of this procedure.
Also removed are the maijority of the lymph nodes behind the arm. XLARGE

Radiation therapy

. High-energy x-rays and other radiation therapies are used in radiation therapy to
either kill or stop the growth of cancer cells. Two varieties of radiation therapy exist:

. * External radiation therapy delivers radiation to the cancerous part of the body using
a machine that is external to the patient. in the direction of

. * Internal radiation therapy involves injecting a radioactive material directly into or
close to the cancer by needles, seeds, wires, or catheters that are sealed.
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Radiation therapy

High-energy x-rays or other radiation treatments are used in radiation therapy, a cancer
treatment, to either kill or stop the growth of cancer cells. Radiation therapy comes in two
flavors:

* Internal radiation therapy employs a radioactive material enclosed in needles, seeds,
wires, or catheters that are inserted directly into or near the malignancy.

» External radiation therapy uses a machine outside the body to send radiation into the
part of the body with cancer.

Chemotherapy
Chemotherapy, sometimes known as "chemo," is the use of medications to either kill or
prevent the division of cancerous cells. Chemotherapy for breast cancer is typically

administered orally or through an injection into a vein. In this manner, the medications enter
the bloodstream and travel throughout the body to target cancer cells.

Hormone Therapy

Types of hormone therapy for breast cancer include:

« aromatase inhibitor therapy (such as anastrozole, letrozole, or exemestane)

o fulvestrant
o elacestrant

o luteinizing hormone-releasing hormone (LHRH) agonist therapy (such
as goserelin or leuprolide)

« megestrol acetate

« tamoxifen

Immunotherapy

Immune checkpoint inhibitors prevent the production of certain cancer cells and immune
system cells, including T lymphocytes, by blocking proteins known as checkpoints. These
checkpoints sometimes prevent T cells from eliminating cancer cells and aid in limiting the
potency of immune responses. T lymphocytes are more effective in killing cancer cells
when these checkpoints are disabled. Pembrolizumab is one of the immune checkpoint
inhibitors used to treat breast cancer.
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THERAPY TARGETED

Immune system proteins called monoclonal antibodies are produced in laboratories to treat
a variety of illnesses, including cancer. These antibodies have the ability to bind to a
specific target on cancer cells or other cells that may promote the growth of cancer cells in
order to treat cancer. Afterwards, the cancer cells can be eliminated by the antibodies, or
they can stop growing or spreading. A monoclonal antibody is administered intravenously.
They can be utilized on their own or to directly deliver medications, poisons, or radioactive
substances to cancer cells. As an adjuvant therapy, monoclonal antibodies can be utilized
with chemotherapy.

Monoclonal antibodies used to treat breast cancer include:

« Margetuximab

e Pertuzumab

« Sacituzumab govitecan

e Trastuzumab

o Trastuzumab deruxtecan(7)

Conclusion : In conclusion, addressing breast cancer requires a multifaceted
approach that encompasses effective methods for diagnosis, early detection, and
timely access to treatment. Global challenges such as disparities in healthcare
access and varying levels of awareness significantly impact outcomes. By
implementing comprehensive screening programs and enhancing cancer
management strategies, we can improve survival rates and quality of life for those
affected. Collaborative efforts among healthcare providers, policymakers, and
communities are essential to overcome these challenges and ensure that all
individuals receive the care they need in a timely manner.
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