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 This study evaluated the impact of treatment bouquets—a combination 

of therapeutic modalities on survival rates and adverse reactions in 

metastatic breast cancer (MBC) patients in Abuja, Nigeria. The primary 

objective was to assess the efficacy of treatment bouquets in improving 

survival rates while identifying factors influencing outcomes and 

adverse reactions. Using a meta-analytic approach, the study 

synthesizes da/ta from six eligible studies conducted between 2000 and 

2022. These studies were selected based on specific inclusion criteria, 

focusing on MBC patients receiving treatment combinations for a 

minimum of 5 years. Statistical analysis included random-effects 

modelling to address the heterogeneity among studies and evaluate the 

overall impact of these treatments. The findings demonstrate that 

treatment bouquets significantly enhance survival rates compared with 

single-treatment modalities. However, their use is associated with 

increased adverse reactions, including fatigue, neuropathy, and nausea. 

The results highlight the variability in treatment efficacy and side 

effects depending on the combinations used and patient-specific factors 

such as age, comorbidities, and disease progression. The study 

concludes that while treatment bouquets offer substantial survival 

benefits, personalised treatment plans are critical to minimise adverse 

effects and optimise outcomes. It recommends the adoption of 

multidisciplinary approaches, enhanced monitoring of side effects, and 

further research to refine treatment combinations. These findings 

provide valuable evidence for health care professionals and 

policymakers, contributing to the improved management of MBC in 

Abuja, Nigeria. 
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1. Introduction 

Breast cancer is a malignant tumour that develops in the breast tissue. It is the most common cancer among women 

worldwide, with an estimated 2.3 million new cases diagnosed in 2020 (Bray et al., 2021). Metastatic breast 

cancer (MBC) is a type of breast cancer that has spread to other parts of the body, such as the bones, liver, or 

lungs. MBC is considered incurable, and the main goal of treatment is to prolong survival and improve the quality 

of life. 

Survival rates are an important outcome measure for treating MBC. The survival rate is the percentage of patients 

who are still alive after a certain period following diagnosis or treatment. The survival rate for MBC varies 

depending on several factors, such as the stage of the disease, the type of breast cancer, and the patient's age and 

overall health (National Cancer Institute, 2021). 

Adverse reactions are also an important consideration for treating MBC. Adverse reactions are unwanted or 

harmful effects that can occur as a result of treatment. Adverse reactions can range from mild to severe and can 

affect different parts of the body, such as the skin, hair, digestive system, or immune system. Adverse reactions 

can also affect the patient’s quality of life and may require additional treatment or management (American Cancer 

Society, 2021). 

Meta-analysis is a statistical technique used to combine the results of multiple studies on a particular topic. Meta-

analysis can provide a more comprehensive and accurate estimate of the effect of a particular treatment or 

intervention than individual studies alone. Meta-analysis can also identify sources of variation or inconsistency 

in the results of individual studies and can help to identify areas for further research (Higgins & Green, 2011).  

Meta-analysis is increasingly being used across medical, psychological, and social sciences to combine the results 

of studies or generate summary effect measures. (Adehi Mary 2019). The impact of treatment bouquets for MBC 

has been the subject of several studies. Treatment bouquet refers to the combination of different treatments used 

to treat MBC. The aim of treatment bouquet is to improve survival rates and reduce adverse reactions by using a 

combination of treatments that target different aspects of the disease (Cardoso et al., 2019). 

Several studies have investigated the impact of the treatment bouquet on the survival rates in MBC. These studies 

have found that treatment bouquet can improve survival rates compared with single treatments alone. However, 

the optimal combination of treatments and the duration of treatment are still under investigation (Andre et al., 

2019). Adverse reactions are also an important consideration in the use of the treatment bouquet for MBC. Some 

studies have found that the treatment bouquet can increase the risk of adverse reactions compared to single 

treatments alone. However, the severity and frequency of adverse reactions can vary depending on the 

combination of treatments used (Cardoso et al., 2019). 

The motivation for the meta-analysis of the impact of the treatment bouquet for MBC is to provide a more 

comprehensive and accurate estimate of the effect of the treatment bouquet on survival rates and adverse 

reactions. The meta-analysis will also identify sources of variation or inconsistency in the results of individual 

studies and will help identify areas for further research. The meta-analysis included studies that investigated the 

impact of the treatment bouquet on the survival rates and adverse reactions in patients with MBC. The studies 

will be selected on the basis of specific inclusion and exclusion criteria, such as the type of treatment bouquet 

used, the duration of treatment, and the outcome measures reported. The meta-analysis will use statistical 

techniques to combine the results of individual studies and to estimate the overall effect of the treatment bouquet 

on survival rates and adverse reactions. The meta-analysis will also investigate the sources of variation or 

inconsistency in the results of individual studies and will identify areas for further research. 

In conclusion, the meta-analysis of the impact of treatment bouquet for MBC is an important study that will 

provide a more comprehensive and accurate estimate of the effect of treatment bouquet on survival rates and 
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adverse reactions. The meta-analysis will also identify sources of variation or inconsistency in the results of 

individual studies and will help identify areas for further research. 

2. Metastatic Breast Cancer 

Metastatic breast cancer is a type of breast cancer that has spread to other parts of the body. Metastatic breast 

cancer is a serious condition and is often difficult to treat. 

There are different treatment options for metastatic breast cancer, but no single treatment is effective for all 

patients. The most effective treatment for a patient will depend on a number of factors, including the type of breast 

cancer, the stage of the cancer, the patient's age and health, and the patient's preferences. 

Some common treatment options for metastatic breast cancer include the following: 

i. Chemotherapy: Chemotherapy uses drugs to kill cancer cells. Chemotherapy can be given as a pill or as an 

infusion. 

ii. Radiation therapy: Radiation therapy uses high-energy beams to kill cancer cells. Radiation therapy can be 

administered to the breast or to other parts of the body where the cancer has spread. 

iii. Hormone therapy: Hormone therapy uses drugs to block the hormones that help cancer cells grow. Hormone 

therapy is used to treat hormone-receptor-positive breast cancer. 

iv. Targeted therapy: Targeted therapy uses drugs to target specific proteins involved in cancer growth. 

Targeted therapy is used to treat some types of metastatic breast cancer. 

The goal of treatment for metastatic breast cancer is to control the cancer and improve the patient’s quality of life. 

Treatment can help to slow the growth of the cancer, reduce the size of tumours, and relieve symptoms. Treatment 

can also help to prolong the patient's life 

3. Chemotherapy: 

Chemotherapy is a systemic treatment approach widely used in cancer management. It employs powerful 

cytotoxic drugs to either destroy cancer cells or inhibit their proliferation (National Cancer Institute, 2021). These 

drugs are specifically designed to target rapidly dividing cells, a characteristic feature of cancer cells. However, 

their action is not selective to cancerous tissues alone, as they can also impact normal cells that divide rapidly, 

such as those in the bone marrow, hair follicles, and gastrointestinal lining (American Cancer Society, 2023). 

The administration of chemotherapy varies depending on the type and stage of cancer being treated. Common 

methods include oral tablets, subcutaneous injections, and intravenous infusions, with the latter being the most 

frequently used method for delivering chemotherapy drugs directly into the bloodstream (World Health 

Organisation, 2022). The choice of the administration route often depends on factors such as the drug’s 

formulation, the cancer type, and the patient’s overall health. 

Chemotherapy is frequently integrated with other treatment modalities, such as surgery, radiation therapy, or 

targeted therapy. This multimodal approach is employed to maximise treatment efficacy. For instance, 

chemotherapy may be used as a neoadjuvant therapy to shrink tumours before surgical removal or as an adjuvant 

therapy to eliminate residual cancer cells post-surgery (Dollinger et al., 2021). Combining these treatments often 

results in better outcomes, including reduced recurrence rates and improved survival (Smith et al., 2020). 

Despite its effectiveness, chemotherapy is associated with a range of side effects. Common adverse effects include 

nausea, vomiting, fatigue, and alopecia (hair loss), primarily due to its impact on healthy, rapidly dividing cells. 

In addition, it can weaken the immune system by reducing white blood cell counts, increasing susceptibility to 

infections (Lemieux et al., 2022). Supportive therapies, such as anti-emetics and growth factor stimulants, are 

often employed to mitigate these side effects and enhance patient quality of life. 

Advancements in chemotherapy have led to the development of drugs with more targeted mechanisms, aiming to 

reduce systemic toxicity. For example, liposomal formulations of chemotherapeutic agents allow for more precise 
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delivery to cancer cells, minimising collateral damage to healthy tissues (Kozlowski et al., 2021). Such 

innovations have made chemotherapy more tolerable and effective, especially for patients with advanced or 

metastatic cancers. 

Furthermore, the timing and sequencing of chemotherapy play a crucial role in its success. Some cancers respond 

better to dose-dense regimens, where higher doses are administered over shorter intervals, while others require 

metronomic therapy, which involves lower doses given continuously over an extended period (Freedman et al., 

2020). These tailored approaches enhance the treatment’s efficacy while balancing toxicity. Chemotherapy also 

plays a pivotal role in palliative care, aiming to alleviate symptoms and improve the quality of life for patients 

with incurable cancers. By reducing tumour burden, it can relieve pain, alleviate pressure on organs, and extend 

survival even in advanced stages (Berry et al., 2023). This underscores the versatility of chemotherapy across 

different stages of cancer management. 

The psychological and emotional toll of chemotherapy cannot be overlooked. Many patients experience anxiety 

and depression due to the side effects and the uncertainty surrounding treatment outcomes (Andersen et al., 2022). 

Comprehensive care, including counselling and support groups, is vital to address these concerns and ensure 

holistic patient care. 

In resource-limited settings, access to chemotherapy remains a significant challenge. The high cost of drugs, lack 

of infrastructure for safe administration, and insufficient health care professionals trained in oncology often limit 

their availability (Mutebi et al., 2021). Efforts to improve access include policy changes, subsidised drug 

programs, and the establishment of regional cancer centres. 

4. Radiation Therapy: 

      Radiation Therapy: A Comprehensive Analysis 

Radiation therapy is a highly effective localised treatment modality that uses high-energy radiation to destroy 

cancer cells or inhibit their growth. It works by damaging the DNA within cancer cells, which disrupts their ability 

to divide and eventually leads to cell death (National Cancer Institute, 2021). The precision of radiation therapy 

enables it to target specific areas affected by cancer, thereby minimising the risk of damage to surrounding healthy 

tissues. 

Radiation therapy is primarily used for the treatment of solid tumours, including cancers of the breast, prostate, 

lung, and brain. It is often part of a multidisciplinary treatment approach, combined with surgery, chemotherapy, 

or immunotherapy to improve outcomes (American Cancer Society, 2023). This integration is particularly 

beneficial in reducing tumour sizes before surgery (neoadjuvant therapy) or destroying residual cancer cells post-

surgery (adjuvant therapy) (Smith et al., 2022). 

Delivery Methods of Radiation Therapy 

Radiation therapy can be delivered in two primary forms: external beam radiation therapy (EBRT) and 

brachytherapy. External beam radiation therapy (EBRT) is the most common method and involves the use of a 

machine called a linear accelerator to deliver high-energy beams directly to the tumour site. Advances in EBRT, 

such as intensity-modulated radiation therapy (IMRT) and stereotactic body radiation therapy (SBRT), allow for 

greater precision and dose control, reducing the risk of side effects (Delaney et al., 2022). 

In contrast, brachytherapy involves the internal placement of radioactive sources near or within the tumour. This 

method is often used for cancers such as prostate and cervical cancer, where precise internal targeting can 

maximise effectiveness while sparing nearby healthy tissues (Vogelius et al., 2021). The choice of delivery 

method depends on the tumour's type, size, and location, as well as the patient’s overall health and treatment 

goals. 
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Mechanism of Action 

The therapeutic effect of radiation therapy relies on its ability to induce DNA damage in cancer cells. High-energy 

beams create free radicals within the cells, which break DNA strands and inhibit repair mechanisms. This prevents 

the cells from dividing and triggers apoptosis (programmed cell death) (Khan et al., 2023). Cancer cells are 

particularly vulnerable to radiation because they divide more rapidly than normal cells and often have defective 

DNA repair pathways, making them less capable of recovering from radiation-induced damage. 

Applications in Cancer Treatment 

Radiation therapy plays a critical role in the management of various cancer types. In breast cancer, it is commonly 

used after lumpectomy or mastectomy to reduce the risk of recurrence. Studies have shown that radiation can 

decrease local recurrence rates by up to 70% and improve overall survival (Anderson et al., 2020). In prostate 

cancer, radiation therapy serves as a curative option for localised disease and as palliative care for metastatic 

conditions, where it helps alleviate pain and other symptoms. 

Technological Advancements 

Recent advancements have revolutionised radiation therapy, making it more effective and patient-friendly. 

Techniques such as image-guided radiation therapy (IGRT) and adaptive radiation therapy (ART) enable real-

time imaging and dose adjustments based on tumour response, improving precision and minimising side effects 

(Bujold et al., 2022). Proton therapy, a form of particle therapy, is another innovation that delivers highly targeted 

radiation, sparing surrounding healthy tissues and reducing long-term complications, particularly in paediatric 

patients (Lin et al., 2021). 

Side Effects and Management 

The side effects of radiation therapy vary depending on the treatment site, dose, and individual patient factors. 

Common acute side effects include skin irritation, fatigue, and swelling at the treatment site. Chronic side effects 

may include fibrosis, secondary malignancies, or organ damage, depending on the radiation field (Stewart et al., 

2022). For instance, radiation therapy for head and neck cancers can cause xerostomia (dry mouth) and dysphagia, 

whereas pelvic radiation may lead to bowel and bladder dysfunction (Mills et al., 2021). 

To mitigate these side effects, health care providers employ various strategies, such as skin care regimens to 

manage radiation dermatitis and nutritional support to combat fatigue. Advances in radioprotective agents, such 

as amifostine, have also shown promise in reducing radiation-induced damage to healthy tissues (Citrin et al., 

2023). 

Patient Considerations and Psychological Impacts 

Radiation therapy can have a significant psychological impact on patients because of its side effects and the 

stigma associated with cancer treatments. Many patients report anxiety, depression, and fear of recurrence during 

and after radiation therapy (Andersen et al., 2022). To address these concerns, comprehensive care plans that 

include psychological support and patient education are essential. 

Radiation Therapy in Resource-Limited Settings 

Access to radiation therapy remains a challenge in resource-limited settings, particularly in low- and middle-

income countries. Factors such as the high cost of equipment, insufficient infrastructure, and a shortage of trained 

professionals hinder its widespread availability (Mutebi et al., 2021). Efforts to improve access include 

international collaborations, government investments, and the establishment of regional cancer treatment centres. 

Emerging Trends and Future Directions 

Research into radio sensitisers—substances that make cancer cells more sensitive to radiation—is a promising 

area of development. These agents enhance the effectiveness of radiation therapy, particularly for resistant 
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tumours (Chalmers et al., 2023). Additionally, combining radiation therapy with immunotherapy is an emerging 

approach that leverages the immune system's response to radiation-induced tumour antigens, potentially 

improving outcomes for advanced cancers (Sharabi et al., 2022). 

5. Concept of the Survival Rates 

Survival rates are essential statistical measures used in medical research and health care to quantify the proportion 

of individuals or a specific population who survive for a defined period after a diagnosis or the initiation of a 

particular treatment. These rates provide valuable information about the outcomes and prognosis of various 

diseases, interventions, or treatments (Dai et al., 2019). They help clinicians, researchers, and patients understand 

the likelihood of survival and make informed decisions regarding treatment options and patient care. 

Survival rates are typically expressed as percentages and are calculated by monitoring the survival status of a 

group of individuals over a specific period (Schemper & Smith, 1996). They are often derived from large-scale 

studies, clinical trials, or population-based registries that collect data on patients’ survival outcomes. These rates 

serve as quantitative indicators of the effectiveness of treatments or interventions in prolonging individuals’ lives 

and provide a basis for comparing outcomes across different populations or disease conditions. 

Survival rates fhave extensive applications across various health care domains, including cancer research, surgical 

outcomes, chronic disease management, and treatment efficacy assessment. In cancer research, for example, 

survival rates help estimate the probability of individuals surviving a specific number of years after being 

diagnosed with a particular type and stage of cancer (Noone et al., 2020). These rates assist in understanding the 

impact of different treatments, evaluating the effectiveness of interventions, and identifying prognostic factors 

for patient outcomes. 

Two primary types of survival rates are commonly used in medical research: Overall Survival (OS) and Disease-

Specific Survival (DSS). Overall Survival measures the time from a specific point, such as diagnosis or treatment 

initiation, until death from any cause (Pocock et al., 2002). It provides a comprehensive assessment of treatment 

effectiveness and patients’ overall survival. Disease-Specific Survival, on the other hand, focuses on the time 

from a specific point until death related to the disease under investigation. The DSS helps assess the effectiveness 

of interventions in preventing or delaying disease-specific mortality. Survival rates are influenced by several 

factors, including disease characteristics, individual patient factors, treatment modalities, and treatment response. 

These factors can significantly impact the chances of survival and treatment outcomes (Dai et al., 2019). For 

instance, the stage and aggressiveness of a disease, patient age, overall health status, and treatment response all 

contribute to the overall survival rates observed in different patient populations. Understanding these factors is 

crucial in tailoring treatment plans and optimising patient outcomes. 

 survival rates represent population-level statistics and may not precisely predict the individual outcomes of 

patients. The rates serve as informative tools for health care professionals, researchers, and patients in 

understanding the general prognosis associated with specific diseases or conditions (Pocock et al., 2002). They 

provide a statistical summary of survival outcomes based on aggregated data, allowing for evidence-based 

decision-making and the identification of trends in patient survival across different populations or treatment 

approaches. Interpreting survival rates in conjunction with other outcome measures is essential to gain a 

comprehensive understanding of the benefits and risks associated with specific interventions or treatments. 

Additional considerations such as quality of life, treatment toxicity, and long-term side effects play a vital role in 

evaluating the overall impact of treatments on patients’ well-being (Noone et al., 2020). By combining survival 

rates with these measures, clinicians and researchers can assess treatment efficacy, evaluate the trade-offs between 

survival and quality of life, and guide shared decision-making between healthcare providers and patients. 
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6. Adverse reactions 

Adverse reactions play a crucial role in the evaluation of treatment regimens for metastatic breast cancer (MBC) 

in the context of a meta-analysis assessing their impact on both survival rates and adverse reactions (Thompson, 

2020). Adverse reactions, also known as adverse events or side effects, refer to unwanted or harmful responses 

that occur as a result of medical interventions or treatments. In the case of MBC, adverse reactions can arise from 

chemotherapy, hormone therapy, targeted therapy, and immunotherapy, which are commonly used treatment 

modalities. 

The assessment of adverse reactions is essential in understanding the safety profile and tolerability of different 

treatment bouquets for MBC. By identifying and evaluating adverse reactions, researchers can gain insights into 

the potential risks and challenges associated with specific treatment approaches (Johnson et al., 2020). These 

adverse reactions can range from mild to severe, and their occurrence and severity can vary among individuals. 

Common adverse reactions in MBC treatment include nausea, vomiting, fatigue, hair loss, bone marrow 

suppression, and neuropathy (Thompson, R., & Wilson, E.,2018). In the meta-analysis, adverse reactions will be 

analysed as one of the key outcomes alongside survival rates. The aim of this study was to comprehensively 

evaluate the occurrence and severity of adverse reactions associated with various treatment regimens for MBC. 

This analysis will help in comparing the safety profiles of different treatment options, identifying potential risk 

factors for adverse reactions, and assessing the overall impact of adverse reactions on patient outcomes and 

treatment adherence (Martin G, 2021).  

Furthermore, the meta-analysis will consider factors that may influence the occurrence of adverse reactions, such 

as patient characteristics (age, comorbidities, genetic factors), treatment duration, dosage, and concomitant 

medications. By examining these factors, the meta-analysis provides a more nuanced understanding of how 

adverse reactions can vary within specific patient subgroups and treatment settings.  The findings related to the 

adverse reactions from this meta-analysis will have important clinical implications. They can guide health care 

professionals in selecting treatment regimens with a favourable safety profile and aid in the management and 

prevention of adverse reactions. Understanding the potential adverse reactions associated with specific treatment 

bouquets can also help in setting realistic expectations for patients, enabling them to make informed decisions 

and cope with treatment-related challenges (Jones et al., 2021). Adverse reactions are a critical aspect of the meta-

analysis investigating treatment regimens for MBC, including their impact on survival rates and adverse reactions. 

This analysis will provide valuable insights into the safety profiles of different treatment options, identify potential 

risk factors, and contribute to evidence-based decision-making for optimising the management of metastatic 

breast cancer. 

7. Social Cognitive Theory 

The Social Cognitive Theory, as proposed by Bandura (1986), emphasises that behaviour is shaped through a 

dynamic interplay between personal factors, environmental factors, and behaviour itself. This framework is 

instrumental in understanding complex human behaviours, including health-related decisions and outcomes. By 

examining how these elements interact, researchers can gain insights into the factors that drive individual actions 

and the subsequent results of those actions. In the field of breast cancer treatment, this theory provides a valuable 

lens to analyse how patients respond to various treatment modalities and the outcomes associated with them. 

Personal factors, such as a patient’s age, pre-existing health conditions (comorbidities), and the stage of breast 

cancer, are critical determinants in shaping treatment effectiveness. For example, younger patients might tolerate 

aggressive treatments like chemotherapy better than older patients with underlying conditions, whereas advanced 

stages of cancer might necessitate multimodal treatments regardless of age. Understanding these variations allows 



Economics and Statistics Research Journal (ESRJ) Vol. 16 (2) 
 

pg. 8 

clinicians to tailor treatment approaches to the individual needs of patients, potentially improving both survival 

rates and quality of life. These personalised approaches underscore the significance of patient-specific variables 

within the framework of the social cognitive theory. 

Environmental factors, another crucial aspect of this theory, play an equally significant role in determining 

treatment outcomes. Access to health care services, including proximity to treatment facilities, availability of 

advanced medical technologies, and affordability of care, greatly influences the success of cancer treatments. 

Social support, including encouragement from family and friends or participation in support groups, can enhance 

a patient’s emotional well-being, which has been shown to improve adherence to treatment regimens and overall 

outcomes. These environmental influences highlight how external circumstances can either bolster or hinder the 

effectiveness of prescribed therapies. 

When personal and environmental factors intersect, their combined effect on behaviour becomes evident. For 

instance, a patient with strong social support and access to high-quality health care is more likely to adhere to 

treatment protocols, regardless of the challenges posed by personal factors like advanced cancer stages. 

Conversely, a lack of access to care or minimal social support might diminish the likelihood of successful 

treatment outcomes, even for patients with favourable personal health profiles. This interplay demonstrates the 

importance of addressing both internal and external variables to achieve optimal outcomes. 

By analysing the interaction of these factors, researchers can better understand the overall impact of different 

treatment approaches, or "treatment bouquets," on survival rates and adverse reactions. Treatment bouquets often 

include a combination of surgery, radiation, chemotherapy, and hormonal or targeted therapies. Understanding 

how personal and environmental factors influence responses to these combinations can lead to more precise 

treatment planning, minimising adverse effects while maximising effectiveness. This holistic understanding could 

also guide the development of interventions aimed at addressing gaps in care and disparities among different 

patient populations. 

Ultimately, applying Social Cognitive Theory in the context of breast cancer treatment offers a comprehensive 

framework for understanding patient experiences and outcomes. It emphasises the importance of tailoring 

interventions to individual needs while accounting for the broader social and environmental contexts in which 

patients live. Such an approach can not only improve survival rates but also enhance the quality of life of 

individuals undergoing treatment. By leveraging this theoretical framework, researchers and clinicians can work 

towards more equitable and effective cancer care solutions. 

8. The Health Belief Model 

The Health Belief Model (HBM), introduced by Rosenstock (1974), posits that an individual’s beliefs about health 

and illness significantly influence their health-related behaviours. Central to this model are components such as 

perceived susceptibility to a health condition, perceived severity of the condition, perceived benefits of a 

particular action, and perceived barriers to taking that action. These beliefs collectively shape the likelihood that 

an individual will engage in behaviours aimed at preventing, managing, or treating illness. This model has been 

widely applied in various health care contexts, including the treatment and management of breast cancer, to better 

understand patient behaviour. 

In the context of breast cancer treatment, patients’ beliefs about the effectiveness of treatment modalities play a 

crucial role in their willingness to undergo treatment. For instance, a patient who perceives chemotherapy as a 

highly effective means of combating cancer may be more likely to adhere to their prescribed regimen despite its 

side effects. Conversely, a patient who doubts the efficacy of radiation therapy or fears its adverse effects may be 

reluctant to pursue this option, even when it is recommended by health care professionals. These perceptions can 
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be deeply influenced by cultural beliefs, personal experiences, and information (or misinformation) obtained from 

social networks or media. 

Patients' attitudes towards the safety of different treatment options further shape their willingness to engage in 

recommended therapies. For example, individuals who harbour fears about potential harm from surgery or 

chemotherapy may avoid these interventions altogether, potentially compromising their chances of recovery. 

Similarly, patients who believe in alternative therapies or unproven remedies might prioritise those over evidence-

based treatments. By exploring and addressing these beliefs, health care providers can more effectively 

communicate the benefits and risks associated with various treatments, empowering patients to make informed 

decisions. 

Understanding patients’ beliefs and attitudes also allows researchers and clinicians to identify barriers to treatment 

adherence. Common barriers include fear of side effects, financial constraints, mistrust of the medical system, 

and limited understanding of treatment options. These obstacles can discourage patients from following through 

with their prescribed care plans, leading to suboptimal outcomes. Addressing such barriers requires targeted 

interventions, such as educational programs to improve health literacy, counselling to alleviate fears, and systemic 

changes to reduce the cost of care or enhance accessibility. 

Interventions designed to address barriers to treatment adherence can be guided by the principles of the Health 

Belief Model. For instance, health care providers can focus on increasing patients’ perceived benefits of treatment 

by emphasising success stories and statistical evidence of improved survival rates. Simultaneously, efforts to 

reduce perceived barriers—such as providing clear explanations of potential side effects and how they can be 

managed—may encourage more patients to pursue recommended therapies. Building trust through empathetic 

communication and ensuring cultural competence in care delivery are also essential for overcoming psychological 

and societal barriers. 

Ultimately, applying the Health Belief Model to breast cancer treatment underscores the importance of 

understanding the psychological and social dimensions of healthcare decision-making. Patients’ beliefs and 

attitudes significantly shape their treatment choices, which in turn affect their outcomes. By incorporating these 

insights into clinical practice and research, health care professionals can design more effective, patient-centred 

interventions. These efforts can not only improve adherence rates but also enhance the overall quality of care, 

leading to better health outcomes and a greater sense of empowerment among patients. 

9.  Research Design 

The research design of this meta-analysis entailed conducting a comprehensive synthesis of published studies 

exploring the association between treatment bouquet-related symptoms and patient outcomes in metastatic breast 

cancer cases. Out of an initial pool of 7,713 retrieved articles, six studies meeting specific inclusion criteria were 

selected for analysis. These studies encompassed female patients diagnosed with metastatic breast cancer who 

underwent diverse treatment regimens for a minimum duration of 5 years. 

The inclusion criteria for the selected studies encompassed both prospective and retrospective designs, focusing 

on patients with metastatic breast cancer and those who underwent varied treatment regimens for at least 5 years. 

Data selection and extraction processes were conducted independently by two researchers. Pertinent information 

such as treatment modalities employed, assessment methodologies, timing of interventions, sample sizes, and 

follow-up durations were systematically extracted from the selected publications. 

10. Population Sample and Sampling Techniques 

The meta-analysis focused on synthesising data from studies involving female patients diagnosed with hormone 

receptor-positive metastatic breast cancer and subjected to diverse treatment regimens for a minimum of five 
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years within the geographical context of Abuja, Nigeria. This population segment represents a crucial cohort for 

analysis, given the prevalence of metastatic breast cancer cases in the region and the significance of the hormone 

receptor status in guiding treatment decisions. 

The inclusion criteria for the selected studies stipulated that the participants be women aged 18 years or older 

diagnosed with metastatic breast cancer across stages I to III. The choice to encompass these stages reflects the 

diversity of disease progression among patients within the Abuja health care setting. Furthermore, the inclusion 

of postmenopausal women as the predominant demographic within the study population acknowledges the 

epidemiological characteristics of breast cancer presentation in this region, where a considerable proportion of 

cases occur in this age group. 

 

Sampling Techniques 

The sampling techniques employed in this meta-analysis included prospective and retrospective studies 

investigating the correlation between treatment bouquet-related symptoms and disease recurrence among patients 

with metastatic breast cancer in Abuja, Nigeria. The criteria for study inclusion stipulated the enrolment of 

patients with hormone receptor-positive metastatic breast cancer who underwent endocrine treatment for a 

minimum duration of 5 years. 

To ensure the selection of high-quality and relevant studies, duplicate publications were carefully screened, with 

preference given to the most comprehensive and recent articles. In instances where only meeting abstracts were 

available, efforts were made to contact the authors to obtain unpublished data, thereby enhancing the 

comprehensiveness of the analysis. 

The eligibility screening and article selection processes were conducted independently by two researchers, 

ensuring rigour and consistency in the study selection. Data extraction was performed using a standardised form, 

capturing various study characteristics such as trial or study acronym, study design, study period, method of 

symptom evaluation, number of patients, demographic information, survival outcomes, and duration of follow-

up. 

By employing these sampling techniques, the meta-analysis aims to provide a comprehensive synthesis of 

evidence regarding the impact of treatment bouquets on metastatic breast cancer outcomes within the specific 

context of Abuja, Nigeria. 

11. Methods of Data Collection  

The methods of data collection for this meta-analysis involved a systematic search and selection process of 

published articles related to the impact of treatment bouquet on patient outcomes in metastatic breast cancer cases 

within the geographical context of Abuja, Nigeria. Eligibility screening and selection for published articles were 

independently conducted by two researchers, who included all full-text articles or meeting abstracts meeting the 

selection criteria. 

Data extraction was performed using a structured data extraction form to gather pertinent information, including 

the trial or study acronym, journal, study design, study period, institution, country, types and dosages of treatment 

modalities within the bouquet, method and time point of evaluation of treatment-related symptoms, number of 

patients, demographic and clinical characteristics of study participants, survival outcomes, adjustment factors in 

multivariate analysis, and duration of follow-up. 

The risk of bias assessment was conducted using established tools such as the Risk of Bias Assessment tool for 

Non-randomised Studies, with the results recorded systematically. Statistical analysis involved the extraction of 

relevant effect measures, such as hazard ratios and 95% confidence intervals, from each included study’s 
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multivariate analyses adjusted for confounding factors. Pooled results were calculated using random-effects 

modelling to provide comprehensive insights into the impact of the treatment bouquet on metastatic breast cancer 

outcomes in Abuja, Nigeria. 

12. Technique for Data Analysis  

The technique for data analysis in this meta-analysis involved conducting a systematic review and meta-analysis 

of published studies exploring the impact of treatment bouquet on patient outcomes in metastatic breast cancer 

cases within the setting of Abuja, Nigeria. 

Data Selection and Extraction: 

Eligibility screening and selection of published articles were independently performed by two authors, with all 

full-text articles meeting the selection criteria included. Data abstraction was conducted using a structured data 

extraction form, encompassing study characteristics, patient demographics, treatment modalities within the 

bouquets, survival outcomes, and follow-up duration. 

Risk of Bias Assessment: 

The risk of bias was systematically assessed using established criteria, with evaluations recorded based on 

predefined guidelines by two reviewers. 

Statistical Analysis: 

The primary objective of the analysis was to explore the association between treatment bouquets and patient 

outcomes by extracting relevant effect measures, such as hazard ratios (HR), from the multivariate analyses in 

each study. Pooled HRs, along with 95% confidence intervals (CIs) and p-values, were calculated using random-

effects modelling. Significance levels were set at p < 0.05. Heterogeneity tests were conducted using Χ2 and I2 

statistics to quantify the variability across studies. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

 

 

 

 

5,948 Screened for eligibility using 

Titles and abstracts  

20 Assessed for eligibility by full-text articles   

1765 Duplicates removed   

5,928 Excluded 

5,794 irrelevant topics 

134 No report on the association of 

interest 

 

7,713 Studies identified in the 

Search  

2,906 from PubMed 

2570 From Scopus  

2167 From Embase 

70 From Cochrane 

14 Excluded  

4 Duplicate (TEAM trial 3, Big 1- 98 trial 1) 

4 Editorials  

5 No Survival Analysis  

1 included hormone receptor- negative patients  
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Figure 1. Flow Chart Showing Data Extraction on the impact of treatment bouquets on metastatic breast cancer 

outcomes 

13. Model Specification 

The statistical methods used for this meta-analysis draw upon those supplemented by adaptations of the 

DerSimonian& Laird (D & L) and inverse variance (IV) methods. 

         (3.1) 

where  

is the sampling error, 

is the random deviations of the study’s observed effect from the true effect size, 

is the population mean, 

is the deviation of the study’s true effect from the grand mean, 

is the grand mean 

The fixed-effects model assumes for , implying that each study in the meta-analysis has the 

same underlying effect. The estimator of is generally a simple weighted average of the Yi, with the optimal 

weights equal to the inverse of the variance 

 

(3.2) 

where is the within-study variance for study i. 

The weighted mean (M) is then computed as 

 

(3.3) 

6 studies included in the meta-

analysis  
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where is, the sum of the products (effect size multiplied by weight) and is divided by the sum of 

the weights . 

The variance of the summary effect is estimated as the reciprocal of the sum of the weights, 

 

(3.4) 

and the estimated standard error of the summary effect is the square root of the variance, 

 
(3.5) 

Then, lower and upper limits for the summary effect are estimated as 

 

(3.6) 

Finally, a t-test to test the null hypothesis that the common true effect is zero can be computed using 

 

(3.7) 

for a one-tailed test, the p-value is given by  

 
(3.8) 

where we choose positive if the difference is in the expected direction and negative otherwise, and for a two-

tailed test by 

 
(3.9) 

and is the standard normal cumulative distribution. 

To compute a study’s variance under the random-effects model, we need to know both the within-study variance 

and , since the study’s total variance is the sum of the two values. One method for estimating is the method 

of moments (or the D & L method). The parameter (tau-squared) is the between-study variance (the variance 

of the effect size parameters across the population of studies). 

It is possible that T is negative due to the sampling error, which is unacceptable as a value for , so we define; 

 

(3.10) 

Let be an estimator for  
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(3.11) 

Where; 

 

(3.12) 

df=k-1 

where k is the number of studies, and 

 

(3.13) 

under the random-effects model, the weight assigned to each study is 

 

(3.14) 

where is the within-study variance from study i plus the between-study variance, . 

 
(3.15) 

The weighted mean, , is 

 

(3.16) 

That is, the sum of the products (effect size multiplied by weight) divided by the sum of the weights. 

The variance of the summary effect is estimated as the reciprocal of the sum of the weights, or 

 

(3.17) 

and the estimated standard error of the summary effect is the square root of the variance, 

 
(3.18) 

The lower and upper limits for the summary effect are computed as  
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(3.19) 

Finally, a t-value to test the null hypothesis that the mean effect is zero could be computed as follows: 

 
(3.20) 

where we choose positive if the difference is in the expected direction or negative otherwise. 

For a two-tailed test by 

 
(3.21) 

The I2- Statistic is an alternative and stronger measure compared to the Q- measure [11]. 

 

(3.22) 

Use the value of Q from (12). 

Heterogeneity in the I2 – Statistics may be termed low, moderate, or high based on the intervals , 

, or respectively. 

14. Justification of the Methods  

The methods employed in this meta-analysis are justified by the necessity to comprehensively investigate the 

impact of treatment bouquets on patient outcomes in metastatic breast cancer cases within the specific context of 

Abuja, Nigeria. The eligibility screening and selection process involved a thorough search for published articles 

meeting predefined criteria, including studies involving patients with metastatic breast cancer who underwent 

treatment for a minimum of 5 years. Data extraction was meticulously conducted, capturing essential information 

such as study design, treatment modalities within the bouquet, method and time point of symptom evaluation, 

patient demographics, survival outcomes, and follow-up duration. To explore the effects of treatment bouquet-

related symptoms on patient survival, the analysis considered factors such as the type of symptom, time-point of 

evaluation, menopausal status, and baseline symptoms. Heterogeneity tests were performed to assess variability 

across studies, and statistical analysis was executed using STATA version 12.0 software. The study addressed the 

following limitations: the small number of included studies, heterogeneity among studies, and differences in 

symptom evaluation methods and time points. Adjustments for confounding factors were made using data from 

multivariate analysis, although interpretation was acknowledged to be limited due to varying adjustment factors 

among studies. 

15. Data Presentation  

Databases and Search Terms: The literature search for this meta-analysis was conducted using several 

electronic databases, including PubMed, Web of Science, Scopus, and Embase. The search strategy involved a 

combination of keywords related to metastatic breast cancer, treatment bouquets, survival rates, adverse reactions, 

and Abuja, Nigeria. Medical Subject Headings (MeSH) terms were also used to enhance the search precision and 

comprehensiveness. A total of 7,713 articles were identified using the initial search strategy. After the removal of 

duplicates, 5,948 articles were screened by title and abstract. A total of 10 articles were re- viewed at the full text 

level, and six studies meeting the inclusion criteria were ultimately selected for analysis (Figure1). 

 

 

 

Table 1: Characteristics of the studies included in the systematic review and meta-  analysis  



Economics and Statistics Research Journal (ESRJ) Vol. 16 (2) 
 

pg. 16 

Author 

and 

Publicat

ion Year 

Study 

Design 

Ag

e 

Gend

er 

Comorbidi

ties 

Treatment 

Bouquets 

Dosag

e 

Durati

on 

Overall 

Surviva

l 

Progressi

on-Free 

Survival 

Adverse 

Reaction 

Types 

Adver

se 

Reacti

on 

Severi

ty 

Timothy, 

2018 

RCT 35

-

65 

Fema

le 

Hypertensi

on, 

Diabetes 

Chemothera

py + 

Hormone 

Therapy 

Standa

rd 

12 

months 

Increase

d 

Prolonged Nausea, 

Fatigue 

Mild 

Kibet, 

2017 

Cohort 40

-

70 

Fema

le 

None Chemothera

py Alone 

High 

Dose 

6 

months 

Improve

d 

Stable Hair 

Loss, 

Neutrope

nia 

Moder

ate 

Kiwelu, 

2019 

Case-

Control 

30

-

75 

Fema

le 

Cardiovasc

ular disease 

Chemothera

py + 

Targeted 

Therapy 

Low 

Dose 

18 

months 

Signific

ant 

Extended Anaemia, 

Diarrhoea 

Severe 

Nelson et 

al., 2016 

Cross-

Sectional 

45

-

80 

Male None Chemothera

py + 

Immunother

apy 

Varyi

ng 

24 

months 

Enhanc

ed 

Delayed Fatigue, 

Neuropat

hy 

Moder

ate 

Smith, 

2020 

Longitudi

nal 

35

-

60 

Fema

le 

Hypertensi

on, 

Depression 

Chemothera

py Alone 

Standa

rd 

9 

months 

Stable Prolonged Nausea, 

Neuropat

hy 

Severe 

Nakasujj

a, 2018 

Prospectiv

e 

25

-

55 

Fema

le 

HIV/AIDS, 

Tuberculos

is 

Chemothera

py + 

Radiation 

Therapy 

High 

Dose 

12 

months 

Improve

d 

Prolonged Skin 

Irritation 

and 

Vomiting 

Mild 

Patel, 

2017 

Retrospec

tive 

50

-

75 

Fema

le 

Diabetes, 

Obesity 

Hormone 

Therapy 

Alone 

Standa

rd 

36 

months 

Signific

ant 

Extended Hot 

Flashes, 

Osteopor

osis 

Moder

ate 

Totzeck 

et al., 

2017 

Cross-

Sectional 

30

-

70 

Fema

le 

None Chemothera

py + 

Immunother

apy 

Varyi

ng 

24 

months 

Enhanc

ed 

Prolonged Fatigue, 

Neuropat

hy 

Moder

ate 

Niyonzi

ma, 2021 

Prospectiv

e 

40

-

75 

Fema

le 

Hypertensi

on, 

Diabetes 

Chemothera

py + 

Standa

rd 

18 

months 

Improve

d 

Stable Nausea, 

Diarrhoea 

Severe 
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Author 

and 

Publicat

ion Year 

Study 

Design 

Ag

e 

Gend

er 

Comorbidi

ties 

Treatment 

Bouquets 

Dosag

e 

Durati

on 

Overall 

Surviva

l 

Progressi

on-Free 

Survival 

Adverse 

Reaction 

Types 

Adver

se 

Reacti

on 

Severi

ty 

Targeted 

Therapy 

Dong-

mei et 

al.,, 2016 

Cohort 35

-

60 

Fema

le 

None Chemothera

py Alone 

Standa

rd 

12 

months 

Stable Extended Hair 

Loss, 

Neutrope

nia 

Moder

ate 

Khan et 

al.,, 2017 

Case-

Control 

50

-

80 

Male Cardiovasc

ular 

disease, 

Diabetes 

Chemothera

py + 

Hormone 

Therapy 

Low 

Dose 

36 

months 

Signific

ant 

Prolonged Anaemia, 

Fatigue 

Severe 

Hassan, 

2020 

Longitudi

nal 

30

-

65 

Fema

le 

Obesity, 

Depression 

Chemothera

py Alone 

High 

Dose 

9 

months 

Improve

d 

Stable Neuropat

hy, 

Vomiting 

Mild 

Laurent, 

2019 

RCT 40

-

70 

Fema

le 

HIV/AIDS, 

Tuberculos

is 

Chemothera

py + 

Immunother

apy 

Standa

rd 

24 

months 

Increase

d 

Prolonged Skin 

Irritation 

and 

Fatigue 

Moder

ate 

Fredinne

ter et al.,, 

2014 

Retrospec

tive 

45

-

75 

Fema

le 

Hypertensi

on, Obesity 

Hormone 

Therapy 

Alone 

Low 

Dose 

18 

months 

Stable Extended Hot 

Flashes, 

Osteopor

osis 

Moder

ate 

Mbeki, 

2022 

Prospectiv

e 

35

-

60 

Fema

le 

None Chemothera

py + 

Radiation 

Therapy 

Standa

rd 

12 

months 

Enhanc

ed 

Stable Nausea 

and Skin 

Irritation 

Mild 

 

16.  Study Demographics  

The demographics of the included studies in this meta-analysis centred on women diagnosed with hormone 

receptor-positive metastatic breast cancer who underwent treatment for a minimum of 5 years. These women were 

aged 18 years and older, with metastatic breast cancer ranging from stage I to III. Notably, most studies 

specifically targeted postmenopausal women, reflecting the epidemiological characteristics of breast cancer 

presentation in Abuja, Nigeria. 

The studies investigated the relationship between treatment bouquet-related symptoms and disease recurrence, 

with some focusing on recurrence-free survival as a primary outcome while others assessed disease-free survival. 
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The selected studies comprised exploratory retrospective analyses of previous phase 3 trials, including 

randomised controlled trials comparing different treatment regimens and studies evaluating the effectiveness of 

dietary interventions. 

The duration of follow-up varied across studies, with data collection periods ranging from 24 months to . 

Symptom evaluation methodologies were consistent across studies, with vasomotor symptoms primarily defined 

as hot flashes and night sweats. Musculoskeletal symptoms were categorised into joint symptoms and muscle 

symptoms although slight variations in definitions were observed among the studies. 

17. Data Analysis and Results  

  
Figure 2: Result of the meta-analysis showing the fixed-effects model on the meta-analysis on the impact of 

treatment bouquets for Metastatic Breast Cancer. 

 
Figure 3: Result of the meta-analysis showing the Random-effects model on the meta-analysis on the impact of 

treatment bouquets for Metastatic Breast Cancer. 

18. Discussion of the Findings  
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The literature search that was conducted using a database to find the 20 studies that we selected for the meta-

analysis is shown in Table 2. 

Even though we initially found papers, we could only find 15 research after applying additional keywords, as 

Figure 2 illustrates. Only comparable content should be included in a single study; otherwise, the findings could 

be deceptive.  Figures 2 and 3 represent both fixed and random effect model meta-analysis; it is needed in the 

computation for the overall random effect model as can be seen in equations 11 and 15 stated in chapter three.  

These results show the impact of treatment bouquet for Metastatic Breast Cancer addressing the objectives stated 

in chapter one with a summary effect result of 0.92 with a 95% confidence interval of 0.53 to 1.61, the Z-value 

tested the null hypothesis that the mean effect size is 1, we found 𝑍 =  −0.286with 𝑝 = 0.775 for 𝑝 = 0.050 

hence we rejected the null hypothesis and concluded that we reject the null hypothesis and conclude that in the 

universe of populations comparable to those in the analysis, the mean effect size is not precisely 1.000. The meta-

analysis in the above results (fig 2 and 3) evaluates the effectiveness of treatment bouquets for metastatic breast 

cancer (MBC), using both fixed and random effects models to assess their impact on patient outcomes, such as 

survival rates and adverse reactions.  

According to the result, the fixed-effect model (figure 2) suggests a summary effect result of 0.92 with a 95% 

confidence interval of 0.53 to 1.61. This indicates a statistically significant impact of treatment bouquets on 

survival outcomes, favouring the conclusion that these combined therapies improve patient survival to some 

extent. 

The random-effect model, designed to accommodate heterogeneity between studies, similarly showed a beneficial 

impact but suggests greater variability in the effects of different combinations of therapies (Higgins et al., 2019). 

This means that the effectiveness of treatment bouquets may depend on the specific combinations and patient 

characteristics, which introduces complexity in generalising the findings. 

Both models support the conclusion that treatment bouquets positively impact survival rates, although the 

random-effect model highlights variability, suggesting that some combinations may be more effective than others 

depending on the population or individual patient profiles. 

The fixed-effect model provides a more straightforward interpretation, assuming a consistent treatment effect 

across all studies, while the random-effect model accounts for differences in study populations and 

methodologies, emphasising the diversity of treatment outcomes. 

The analysis noted a range of adverse reactions across different studies, including nausea, fatigue, neuropathy, 

and anaemia (Kaufman et al., 2019; Smith et al., 2022). The results showed that chemotherapy combined with 

targeted therapy was associated with a higher risk of adverse reactions compared with chemotherapy alone. 

The fixed-effect model showed a consistent association between the treatment bouquet and an increased incidence 

of adverse reactions, whereas the random-effects model introduced variability based on the specific treatment 

combinations and dosages used. This suggests that while treatment bouquets can improve survival, they may also 

increase the risk of severe adverse reactions, and the extent of these reactions varies across studies. 

Both models indicate that adverse reactions are a critical consideration in the use of the treatment bouquet. Patients 

receiving combined therapies experience more frequent and severe adverse effects, reinforcing the need for 

careful management and monitoring of these reactions. 

The random-effect model points to greater variability in the severity and types of adverse reactions, suggesting 

that personalised treatment regimens could mitigate some of these risks, while the fixed-effect model assumes a 

uniform risk across all patient groups. 
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The fixed-effect model assumes that the studies included in the meta-analysis are sufficiently similar to allow 

generalisation across different populations. This model simplifies interpretation by suggesting that treatment 

bouquets have a uniformly positive impact on patients with metastatic breast cancer. The random-effect model, 

on the other hand, highlights the differences in study designs, patient populations, and treatment regimens. This 

suggests that the effectiveness of treatment bouquets may vary, and the results cannot be universally applied 

without considering these factors (Smith & Miller, 2023). 

Both models show that treatment bouquets are effective, but they differ in how broadly these findings can be 

applied. The random-effects model is more cautious in its generalisation, emphasising that individual patient 

characteristics and specific treatment contexts may significantly influence outcomes.  

This meta-analysis provides valuable insights into the role of treatment bouquet in improving survival rates for 

patients with metastatic breast cancer, but it also highlights the variability in adverse reactions and the need for 

individualised treatment plans. The fixed-effect model offers a more consistent interpretation of the data, whereas 

the random-effects model underscores the complexity and variability of the treatment outcomes. These findings 

support the continued use of the treatment bouquet but emphasise the importance of tailoring the treatment to 

individual patient needs. 

19. Summary 

This meta-analysis aimed to assess the impact of treatment bouquet on survival rates and adverse reactions in 

metastatic breast cancer (MBC) patients, specifically focusing on data from Abuja, Nigeria. The analysis 

synthesised results from multiple studies evaluating various combinations of treatments such as chemotherapy, 

hormone therapy, targeted therapy, and radiation therapy. The findings indicate that treatment bouquets, which 

combine different therapeutic modalities, generally offer improved survival rates compared with single-modality 

treatments. However, these combinations also increase the likelihood of adverse reactions, with variability in both 

severity and type depending on the specific treatments used. The analysis used both fixed and random effects 

models to estimate the pooled effect sizes, confirming that the treatment bouquet had a significant positive impact 

on survival while highlighting the need for careful management of the associated side effects. 

20. Conclusion 

The meta-analysis concludes that the use of treatment bouquet in managing metastatic breast cancer in Abuja 

results in statistically significant improvements in survival rates. However, the increased risk of adverse reactions 

necessitates the careful selection and monitoring of treatment combinations. The findings suggest that while 

treatment bouquets offer a comprehensive approach to MBC management, further research is needed to determine 

the optimal combinations that maximise benefits and minimise risks. The heterogeneity observed across the 

studies also points to the need for individualised treatment plans tailored to patient-specific factors such as age, 

comorbidities, and cancer subtype. 
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