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ABSTRACT

Asthma is a chronic inflammatory disease of the airways triggered by an immune response
involving Th22 cells and group 3 innate lymphoid cells (ILC2). The disease is divided into
two main endotypes: type 2-high, characterized by eosinophilic inflammation and a good
response to corticosteroids; and type 2-low, which is associated with neutrophilic
inflammation and a response to non-type 2 cytokines. The aim of this literature review is to
examine the immunology of asthma, its pathogenesis, biomarkers, genetics, epigenetics, and
management strategies.Literature was sourced from several databases such as Google
Scholar and PubMed using relevant keywords. The review findings indicate that type 2-high
asthma responds well to corticosteroid therapy, whereas type 2-low asthma requires
treatment targeting non-type 2 cytokines. Biomarker-based approaches are crucial in asthma
management, with studies showing that plant-based diets and vitamin D intake can help
control asthma. A deeper understanding of asthma endotypes and associated biomarkers is
essential for developing more personalized and effective treatment strategies.
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Introduction
Breast cancer is a global health concern and remains one of the leading causes of
cancer-related deaths among women. Over the past few decades, there has been significant

progress in the understanding of the epidemiology, diagnosis, and treatment of breast
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cancer'. However, challenges in the management of this disease persist, especially regarding
chemotherapy resistance, late diagnosis, and the growing incidence of breast cancer in
certain populations. Early detection and effective treatment remain critical in improving the
survival rates and quality of life for breast cancer patients worldwide.

The global burden of breast cancer varies across different regions, with distinct
epidemiological patterns observed between Western and Asian countries. In Western
countries, such as the United States and parts of Europe, breast cancer is more common
among older women, with an increased incidence after the age of 50. In contrast, in Asian
countries, although the overall incidence of breast cancer is lower, there has been a notable
rise in cases among younger women in recent years 2. This shift in the epidemiology of
breast cancer in Asia presents a unique challenge for healthcare providers, as younger
women are often diagnosed at more advanced stages of the disease due to the lack of
widespread screening programs and the less frequent occurrence of symptoms in early
stages.

Chemotherapy has long been a cornerstone of treatment for breast cancer, particularly
in cases of advanced-stage or metastatic disease. However, the development of resistance to
chemotherapy drugs remains one of the most significant obstacles in achieving effective
long-term outcomes. Chemotherapy resistance occurs when cancer cells adapt to the drugs
intended to kill them, making treatment less effective or entirely ineffective. This
phenomenon has been a central focus of recent research, which aims to understand the
underlying mechanisms of resistance and develop strategies to overcome it. In addition to
chemotherapy resistance, managing side effects remains an essential component of
treatment, as the adverse effects of chemotherapy can significantly impact patients' quality
of life and their ability to continue with treatment .

The importance of early detection in breast cancer cannot be overstated. Early
diagnosis significantly improves the chances of successful treatment and long-term survival.
Mammography remains the most widely used method for breast cancer screening, but its
effectiveness can be limited by factors such as breast density and age. Moreover, while
advances in imaging techniques and biomarkers have improved early detection, challenges
in achieving timely and accurate diagnoses persist, particularly in resource-limited settings®.
As a result, there is a growing emphasis on developing more accessible and effective
diagnostic methods that can aid in the early detection of breast cancer, particularly in low-
and middle-income countries where access to healthcare may be limited.

The development of targeted therapies has provided new hope for breast cancer
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patients, especially those with specific molecular subtypes of the disease. One such therapy
is abemaciclib, a cyclin-dependent kinase 4/6 (CDK4/6) inhibitor, which has shown promise
in improving progression-free survival in patients with hormone receptor-positive, HER2-
negative breast cancer °. This class of drugs works by inhibiting the proteins that drive the
uncontrolled growth of cancer cells, offering a more targeted approach to treatment that
reduces damage to healthy cells. The effectiveness of abemaciclib and similar therapies
represents a significant advancement in the treatment of breast cancer, providing patients
with more treatment options and improving their chances of achieving remission®.

Given the complex and multifaceted nature of breast cancer, this research aims to
explore the latest developments in the epidemiology, diagnosis, chemotherapy, and
management of the disease. By focusing on recent advancements in treatment and diagnostic
methods, the study seeks to contribute to the growing body of knowledge that will ultimately
improve the care and outcomes for breast cancer patients. This research will also address the
ongoing challenges in overcoming chemotherapy resistance and developing more effective
therapies for patients at high risk of recurrence or metastasis. Through this comprehensive
approach, the study aims to inform healthcare providers and researchers working toward
better strategies for breast cancer prevention, detection, and treatment, ultimately improving

survival rates and quality of life for women worldwide.

Material and Methods

This study employs a literature review methodology to explore the chemotherapy,
epidemiology, diagnosis, management, and treatment of breast cancer. A systematic review
of recent scholarly articles, clinical studies, and research papers was conducted using
reputable academic databases, such as PubMed, Elsevier, Google Scholar, and
ScienceDirect, with a focus on publications from 2019 to 2022. The inclusion criteria for
selecting articles were based on relevance to the research objectives, ensuring that the
sources addressed key aspects of breast cancer, including its epidemiology, diagnostic
methods, chemotherapy treatments, and the latest advancements in targeted therapies. The
review includes peer-reviewed journals, clinical trials, and meta-analyses that discuss
chemotherapy resistance, the rise in incidence of breast cancer, and the efficacy of emerging
therapies like abemaciclib. Through this approach, the study aims to compile the most up-
to-date and comprehensive information regarding breast cancer treatment and diagnosis,

providing insights into current trends, challenges, and potential areas for future research.
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Discussion
Chemoresistance and Stemness in Breast Cancer Cells

The study by Yang et al. provides significant insights into the role of chemotherapy-
elicited exosomal microRNAs in promoting breast cancer stemness and chemoresistance.
Their research reveals that chemotherapy induces the release of exosomes containing miR-
378a-3p and miR-378d, which activate signaling pathways such as EZH2/STAT3. This
activation leads to increased stemness and chemoresistance in neighboring cancer cells ’.
The findings emphasize the adaptive mechanisms of breast cancer cells in response to
chemotherapy, showing that microRNAs within exosomes can enhance the cancerous
phenotype by targeting key proteins like DKK3 and NUMB. This mechanism presents
potential therapeutic avenues, such as the combination of chemotherapy with EZH2
inhibitors to combat chemoresistance and improve treatment outcomes.

The study highlights the importance of these exosomal microRNAs in enhancing the
cancerous phenotype. By targeting key proteins like DKK3 and NUMB, the microRNAs
contribute to the aggressive nature of breast cancer cells, allowing them to survive
chemotherapy and continue to proliferate ®. The findings emphasize that these adaptive
mechanisms are part of the cancer cells’ survival strategy against chemotherapy. This
research also opens up promising avenues for future therapeutic strategies, particularly
through the combination of chemotherapy with EZH2 inhibitors. Such combined treatments
could help in overcoming chemoresistance, potentially improving the effectiveness of breast
cancer therapies and patient outcomes.

Epidemiology and Pathological Differences between Asian and U.S. Populations

Lin et al. conducted a comparative study on the epidemiology and clinicopathology of
breast cancer between Asian and U.S. populations, revealing significant differences in both
incidence rates and cancer characteristics. Notably, the study observed a rising incidence of
breast cancer in younger women in Asia, particularly those under 50 years old, with a high
prevalence of estrogen receptor-positive (ER+) and progesterone receptor-positive (PR+)
cancers °. In contrast, women in the U.S. tend to experience breast cancer at older ages,
particularly after 60. This epidemiological shift highlights the potential impact of genetic,
environmental, and lifestyle factors on breast cancer risk in different populations. The
findings suggest the need for tailored prevention and treatment strategies for Asian
populations, particularly as they face increasing rates of breast cancer at younger ages.

The study found that women in the U.S. tend to develop breast cancer at older ages,
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particularly after the age of 60. This significant difference in age of onset between the two
populations underscores the impact of genetics, lifestyle, and environmental exposures on
breast cancer risk. The findings of this study suggest that the risk factors for breast cancer
may vary between populations, and this could influence both the prevention and treatment
strategies. With the rising incidence of breast cancer among younger women in Asia, there
is an urgent need to develop more tailored strategies for early detection, prevention, and
treatment, which may differ from the strategies applied in Western countries where the
incidence is higher in older populations '°.
Advancements in Breast Cancer Diagnosis using Artificial Intelligence

Muduli etal. contributed to the advancement of breast cancer diagnosis by utilizing
deep convolutional neural networks (CNN) for automated analysis of mammogram and
ultrasound images. Their study demonstrated that CNN-based models can classify images
with remarkable accuracy, outperforming traditional methods. For example, the model
achieved accuracy rates of 96.55% for mammograms in the MIAS dataset and 100% for
ultrasound in the BUS-1 dataset. These results underscore the potential of Al-driven systems
in improving the speed and effectiveness of breast cancer detection, offering an efficient and
reliable alternative to manual image interpretation. This technological approach could
significantly reduce diagnostic errors and expedite early detection, ultimately improving

patient outcomes !!.

Conclusion

The findings from the studies summarized in this table reveal various factors
influencing the development and management of breast cancer, encompassing biological,
epidemiological, and therapeutic aspects. One study highlighted the role of exosomes
produced by breast cancer cells in enhancing stemness and chemoresistance through the
EZH2/STAT3 signaling pathway. Another study found significant differences in the
epidemiology of breast cancer between Asian women and those in the U.S., noting an
increase in incidence among younger Asian women. Additionally, advancements in breast
cancer diagnosis were observed through technologies like CNN models, which demonstrated
high accuracy in classifying mammograms and ultrasounds. Clinical studies also emphasized
the importance of managing drug side effects in breast cancer therapy, such as with
abemaciclib, which showed an acceptable safety profile. Overall, these studies provide
valuable insights into the biological mechanisms of breast cancer, challenges in diagnosis,

and therapeutic developments that could improve treatment outcomes and the quality of life
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for breast cancer patients.
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