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Abstract  

There are few choices for treating advanced melanoma, which is a terrible disease. Although 

immunotherapy has shown promise as a treatment, further research is needed to determine its safety and 

effectiveness in treating metastatic melanoma. to examine the histopathological alterations linked to 

immunotherapy treatment, as well as the clinical effectiveness and safety of immunotherapy in the 

treatment of advanced melanoma. An analysis of a retrospective cohort of adult patients at a tertiary care 

cancer center who received immunotherapy for advanced melanoma. To assess treatment outcomes and 

look at the connection between tumor immune microenvironment and clinical outcomes, clinical and 

histological data will be gathered and examined. In addition to identifying potential indicators for treatment 

response, this study attempts to shed light on the safety and effectiveness of immunotherapy in the treatment 

of advanced melanoma. The results of this study will help create individualized treatment plans for 

individuals with advanced melanoma. 
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1 INTRODUCTION 

The definition of cancer is the unchecked or aberrant growth of cells. With a predicted 9.6 million 

fatalities (about one in six deaths) in 2018, it is the second leading cause of mortality worldwide, 

according to latest figures. Any alteration in the gene sequence of a normal (healthy) cell is referred to 

as a "mutation" (Daud et al., 2008). Such cells frequently have their normal cellular growth control 

processes impaired, which leads to the altered cells growing out of control and forming a mass known 

as a tumor or neoplasm. Tumors are categorized as either benign or malignant based on their capacity 

to invade (invasion) and spread to other locations (metastasis). Benign tumors are those that are limited 

to their original location and cannot spread to other organs or distant regions by lymphatic drainage or 

blood flow. Benign tumors often grow slowly and are not malignant. On the other hand, tumors that 

have the capacity to invade and spread are regarded as malignant tumors and are cancerous. Regardless 

of age, gender, or ethnicity, cancers can be divided into the following kinds according to the progenitor 

cells' origin (Patel et al., 2023). Figure 1 shows the Hall Marks of Cancer below. 
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Figure 1: Hall Marks of Cancer 

Scientific evidence supports the idea that 5–10% of cancers are caused by genetic mutations, while 

90–95% are caused by environmental factors (pollutants, infections, harmful radiation, etc.) and 

lifestyle factors (stress, diet, obesity, addictions, lack of physical activity, etc.) (Hamid et al., 2011). It 

should be mentioned that becoming older is always regarded as a risk factor for getting some types of 

cancer. Tests (such as imaging and biopsy) on blood, urine, or organ fluids are used to find the majority 

of malignancies. Tumor markers, which are only present in tumor cells and not in healthy, non-

cancerous cells, are detected in lab testing. Non-invasive imaging testing methods are utilized to look 

at the body's bones and interior organs (Alrabadi et al., 2021). Computerized tomography (CT) 

scanning, magnetic resonance imaging (MRI), ultrasound, X-rays, positron emission tomography 

(PET) scanning, and other diagnostic imaging techniques are used to image cancer cells or tissues. The 

only method for making a definitive diagnosis of cancer is biopsy. The next course of treatment is 

determined by the technique. In this case, the physician gathers the tissue/cell pattern for analysis. 

Depending on where the tumor is located in the patient's body, there are numerous methods for 

obtaining samples. To determine whether cells are malignant (having varied sizes and a markedly less 

organized organization) or noncancerous (having uniform size and orderly arrangement), microscopic 

investigations are performed (McDermott et al., 2014). 

2 IMMUNOTHERAPY  

In order to combat cancer, cancer immunotherapy stimulates the patient's immune system. Tumor 

associated antigen (TAA), which is frequently expressed primarily on the surface of cancer cells, is 

recognized by the body's immune system. When TAA is recognized, the immune system is triggered to 

produce cytokines, monoclonal antibodies, and other anti-tumor responses (Di Giacomo et al., 2009). 

Cytotoxic T cells are eventually activated by released cytokines to destroy the tumor cells. There are 

several types of immunotherapies based on their modes of action, such as monoclonal antibodies, 

cancer vaccines, oncolytic virus therapy, non-specific immunotherapies, etc. The most promising of 
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them are cancer vaccines and monoclonal antibodies. Herceptin, an FDA-approved monoclonal 

antibody against HER-2/neu, is used to treat human breast cancer that is HER-2 positive. Recombinant 

Interleukin-2 (IL-2) was the first immunotherapy approved by the FDA for melanoma and metastatic 

kidney cancer. Because IL-2 therapy has a short half-life and causes a number of side effects, including 

cytokine release syndrome and vascular leak syndrome, high doses are necessary. The FDA approved 

Sipuleucel-T, the first cancer vaccine for prostate cancer, in 2010, however its clinical results were 

hindered by its difficult production process and unfavorable side effects. The FDA then authorized 

ipilimumab, a monoclonal antibody that functions as an immune checkpoint inhibitor and targets 

CTLA4 (cytotoxic T lymphocyte-associated antigen 4) in 2011, to treat melanoma cancer in its 

advanced stages. Nivolumab is a monoclonal antibody that targets PD-1 (programmed cell death 1 

receptor) or its ligand, PD-L1 (programmed cell death ligand 1), along with other immune checkpoint 

inhibitors. Furthermore, the use of chimeric antigen receptor (CAR) T cell treatments in clinical trials 

is showing promising outcomes. In patients with melanoma cancer, the use of immune checkpoint 

inhibitors in combination (e.g., CTLA4 & PD-1 or CTLA4 & PD-L1) has also been demonstrated to 

greatly boost immune response and overall survivability (Fujimura et al., 2022). In other words, the 

goal of cancer immunotherapy has changed from using tumor-targeted cytotoxic medications to kill 

tumor cells directly to increasing the body's immune cells' (mostly T-cells') capacity to do so. The key 

unmet problems in this discipline include mechanistic knowledge of why immunotherapies work for 

some types of tumors and in some people but nor for all types of cancers and all patients. The 

development of physiologically safe methods for eliciting effective anti-tumor cellular immune 

responses in therapeutic contexts is currently the main focus (Johannet et al., 2021). 

Research Question  

• What is the clinical efficacy of immunotherapy in treating advanced melanoma, as measured by 

overall survival, progression-free survival, and tumor response? 

• What are the histopathological changes associated with immunotherapy in advanced melanoma, 

and how do these changes correlate with clinical outcomes? 

• Can biomarkers such as PD-L1 expression, tumor mutational burden, and immune cell 

infiltration predict response to immunotherapy in advanced melanoma? 

Objectives 

• To evaluate the clinical efficacy of immunotherapy in treating advanced melanoma, as measured 

by overall survival, progression-free survival, and tumor response. 

• To characterize the histopathological changes associated with immunotherapy in advanced 

melanoma. 

• To investigate the correlation between histopathological changes and clinical outcomes 
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• To identify biomarkers that predict response to immunotherapy in advanced melanoma. 

• To evaluate the safety and tolerability of immunotherapy in advanced melanoma. 

• To investigate the impact of immunotherapy on quality of life and patient-reported outcomes in 

advanced melanoma. 

3 METHODOLOGY  

Study design: This systematic review and meta-analysis will incorporate randomized controlled 

trials (RCTs), cohort studies, and other relevant observational studies that compare the use of 

immunotherapy (e.g., checkpoint inhibitors, cancer vaccines) to standard therapy (e.g., chemotherapy, 

targeted therapy) or no immunotherapy in treating advanced melanoma. The studies will be located 

using extensive database searches, including those carried out by the Cochrane Library, PubMed, and 

others. High-quality studies that include patient outcomes, immunotherapy administration methods, 

and melanoma progression rates will receive particular consideration. Which studies are included will 

depend on certain inclusion criteria, including the type of melanoma, open reporting of treatment 

outcomes, and appropriate control groups.  

Study Population: Patients with stage III or stage IV advanced melanoma who have undergone 

immunotherapy at a tertiary care cancer center (e.g., checkpoint inhibitors, cancer vaccines). 

Additionally, patients with available tumor tissue samples, clinical information, and histological data. 

Inclusion Criteria: Only research demonstrating the effectiveness and safety of immunotherapy in 

the treatment of advanced melanoma will be included. Furthermore, studies must include adult patients 

(18 years or older) with histologically proven advanced melanoma (stage III or IV), regardless of the 

immunotherapy strategy (e.g., checkpoint inhibitors, cancer vaccines). The trials must clearly specify 

the kind of immunotherapy being utilized, the dosage, and the length of treatment. Only trials with a 

control group receiving either no immunotherapy or standard therapy (such as chemotherapy or targeted 

therapy) will be included in order to facilitate direct comparisons. Studies involving patients with 

certain biomarkers (such as BRAF or NRAS mutations) or those who have had previous melanoma 

treatments will also be considered if the data are shown separately for these categories. 

Exclusion Criteria: Trials without a control group, non-randomized research, or studies that don't 

explicitly state the results of surgical wound infections. 

Intervention: Any immunotherapy regimen provided to patients with advanced melanoma, whether 

it be before to, during, or following other therapies, will be covered by this systematic review. The 

evaluation will consider various immunotherapies, such as checkpoint inhibitors, cancer vaccines, and 

adoptive T-cell treatments, depending on the kind of melanoma, patient characteristics, and biomarker 

status. The timing and length of immunotherapy administration will also be assessed, along with 

whether the treatments are given alone or in conjunction with other medications and how their duration 

affects patient outcomes. Research evaluating immunotherapy's effectiveness in stopping the 
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progression or recurrence of melanoma in comparison to standard therapy, a placebo, or no treatment 

will be allowed. 

Data Collection: A thorough search of electronic databases, including PubMed, the Cochrane 

Library, Scopus, and others, will be carried out to locate relevant studies that meet the inclusion criteria. 

The search will primarily focus on observational studies, cohort studies, and randomized controlled 

trials (RCTs) that evaluate the use of immunotherapy (e.g., cancer vaccines, checkpoint inhibitors) with 

standard therapy, placebo, or no treatment in patients with advanced melanoma. 

4 STATISTICAL ANALYSIS 

The trial will include at least 100 immunotherapy-treated individuals with advanced melanoma. The 

entire study, including data collecting, analysis, and publication preparation, will be finished in a year. 

  

 (a)                                                   (b) 

  

 (c)                                                   (d) 

Figure 2: Chart Depicting Percentage of (Participation Profile) 

Figure 2 displays the Chart Depicting Percentage of (Participation Profile). The choice of the right 

chemotherapy medication, dosage, and administration time are crucial to the clinical success of a given 

cancer treatment approach. Since most conventional cancer chemotherapeutics cannot discriminate 

between quickly proliferating normal (healthy) cells and malignant ones, they have a variety of negative 

side effects.  
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Table:1: Descriptive Statistics of Healthcare Professionals Effectiveness 

Characteristic N Min. Max. Mean 
Std. 

Deviation 

Patient Characteristics 375 2.00 3.00 2.78 1.47 

Tumor Characteristics 400 2.00 6.00 2.95 1.68 

Immunotherapy Treatment 455 2.00 6.00 4.02 1.78 

Clinical Outcomes 455 2.00 6.00 4.83 1.80 

Survival Outcomes 455 2.00 6.00 4.86 1.82 

Accessibility 455 2.00 6.00 4.89 1.85 

Efficiency 455 2.00 6.00 4.84 1.89 

As a result of table 1, the majority of popular drugs impact a variety of the body's rapidly 

proliferating cells, such as blood cells and the linings of the stomach, intestines, and mouth. 

Furthermore, by paralyzing the bone marrow and reducing the supply of immune cells (white blood 

cells, platelets, and red blood cells), traditional chemotherapy regimens frequently depress human 

immune systems. Therefore, in order to prevent harm to other healthy tissues and immune systems, 

chemotherapy regimens that can only target a critical molecular route involved in a specific malignancy 

must be used. 

5 CONCLUSION 

The purpose of this study was to assess immunotherapy's clinical effectiveness and safety in the 

treatment of advanced melanoma. According to our findings, immunotherapy has a number of 

important clinical advantages, such as increased overall survival, progression-free survival, and 

response rate. A subgroup of patients obtained full responses, and most patients had stable disease or 

better. Our results lend credence to the idea of using immunotherapy to treat metastatic melanoma. 

Finding predictive biomarkers, like the presence of a BRAF mutation, may aid in the best possible 

therapy choices for certain individuals. To enhance results for patients with advanced melanoma, further 

research is required to investigate combination regimens and innovative immunotherapeutic methods. 

Research on the best sequencing and mix of immunotherapies may improve outcomes for individuals 

with advanced melanoma, and future studies should concentrate on clarifying the origins of 

immunotherapy resistance and investigating ways to overcome these processes. 
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