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ABSTRACT

Cancer is still one of the main reasons of death in the world, and treating cancers in their later stages
is very hard. Chemotherapy and immunotherapy are the two main ways to treat advanced cancer. They
work in different ways and have different benefits and drawbacks. This essay looks at chemotherapy and
immunotherapy side by side, comparing how well they work, how safe they are, and how they affect patient
results when treating advanced cancers. Chemotherapy is a common treatment that targets cancer cells that
divide quickly. This shrinks the growth and stops the disease from getting worse. While chemotherapy has
been shown to help some types of cancer, it often comes with serious side effects like weakened immune
systems, stomach problems, and hair loss that can make patients’ quality of life very bad. Immunotherapy,
on the other hand, uses the immune system to find cancer cells and kill them. Immunotherapy, on the other
hand, can cause long-lasting recovery by activating immune reactions that target cancer cells, and in some
cases, it has fewer side effects. Several methods are used in this method, including immune checkpoint
inhibitors, monoclonal antibodies, and cancer medicines. Immunotherapy has shown promise in treating
cancers that didn’t respond to treatment before, like melanoma, lung cancer, and some types of lymphoma.
On the other hand, immunotherapy can cause immune-related side effects like swelling in good organs,
which could lead to major problems. This review looks at the most important studies and clinical trials that
have compared how well and safely chemotherapy and immunotherapy treat advanced cancer. We look at
the rates of reaction, total survival, progression-free survival, and unfavorable events that happen with
these different types of treatment. The study also talks about the things that affect the choice of treatment,
such as the type of cancer, the patient’s health, and their previous treatment history.

Keywords: Chemotherapy; Immunotherapy; Advanced Cancer; Efficacy; Patient Outcomes.
RESUMEN
El cancer sigue siendo una de las principales causas de muerte en el mundo, y tratar las enfermedades en sus

etapas avanzadas es muy dificil. La quimioterapia y la inmunoterapia son las dos principales formas de tratar el
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cancer avanzado. Funcionan de forma diferente y presentan diferentes beneficios y desventajas. Este ensayo
analiza la quimioterapia y la inmunoterapia en paralelo, comparando su eficacia, su seguridad y como afectan
los resultados de los pacientes en el tratamiento de canceres avanzados. La quimioterapia es un tratamiento
comun que ataca las células cancerosas que se dividen rapidamente. Esto reduce el crecimiento y evita que
la enfermedad empeore. Si bien se ha demostrado que la quimioterapia ayuda con algunos tipos de cancer, a
menudo conlleva efectos secundarios graves, como un sistema inmunitario debilitado, problemas estomacales
y caida del cabello, que pueden afectar gravemente la calidad de vida de los pacientes. La inmunoterapia, por
otro lado, utiliza el sistema inmunitario para encontrar células cancerosas y destruirlas. La inmunoterapia,
por otro lado, puede provocar una recuperacion duradera al activar reacciones inmunitarias dirigidas a
las células cancerosas y, en algunos casos, tiene menos efectos secundarios. Este método utiliza diversos
métodos, como inhibidores de puntos de control inmunitario, anticuerpos monoclonales y medicamentos
contra el cancer. La inmunoterapia ha demostrado ser prometedora en el tratamiento de canceres que no
respondieron al tratamiento previo, como el melanoma, el cancer de pulmon y algunos tipos de linfoma. Por
otro lado, la inmunoterapia puede causar efectos secundarios relacionados con el sistema inmunitario, como
inflamacion en drganos sanos, lo que podria provocar problemas graves. Esta revision analiza los estudios
y ensayos clinicos mas importantes que han comparado la eficacia y la seguridad de la quimioterapia y la
inmunoterapia en el tratamiento del cancer avanzado. Analizamos las tasas de respuesta, la supervivencia
total, la supervivencia libre de progresion y los eventos adversos que ocurr en con estos diferentes tipos de
tratamiento. El estudio también aborda los factores que influyen en la eleccion del tratamiento, como el tipo
de cancer, la salud del paciente y su historial de tratamiento previo.

Palabras clave: Quimioterapia; Inmunoterapia; Cancer Avanzado; Eficacia; Resultados del Paciente.

INTRODUCTION

Cancer is still the top cause of death in the world, and patients with later stages of the disease often don’t
have good prognoses or many treatment choices. Chemotherapy has been a foundation of cancer care for decades
and has usually been used to treat people with advanced cancer. But in the last few years, immunotherapy has
become a groundbreaking option to and addition to chemotherapy. It gives people with cancers that were once
thought to be incurable new hope. Because of this change in treatment models, it is necessary to compare the
two ways in terms of how well they work, how safe they are, and how well they work in the long run. Anticancer
drugs are used in chemotherapy to kill cells that divide quickly, which is a feature of cancer. There are some
things that chemotherapy can’t do, even though it has helped shrink tumors and stop cancer from spreading.
The drugs used in chemotherapy attack both diseased and healthy cells without discrimination. This causes a
lot of different side effects. Some of the most common side effects are feeling sick, throwing up, being tired,
losing hair, and having your bone marrow slowed down, which makes your immune system weaker. Even with
these problems, chemotherapy is still a mainstay of treating many types of cancer, especially when no other
choices work or are available. Immunotherapy, on the other hand, tries to use the immune system to find and
kill cancer cells. Immunotherapy doesn’t use deadly drugs to kill cancer cells like chemotherapy does. Instead,
it works by making the immune system’s natural ability to fight cancer stronger. Immunotherapy comes in
many forms, such as monoclonal antibodies, cancer vaccines, immune checkpoint inhibitors, and adoptive
T-cell treatments.” Immune checkpoint inhibitors, like pembrolizumab and nivolumab, have changed the way
cancers like melanoma, non-small cell lung cancer, and bladder cancer are treated. They do this by stopping
signals that stop T-cells from fighting cancer cells. Monoclonal antibodies, like trastuzumab for HER2-positive
breast cancer, go after specific chemicals on cancer cells to stop them from growing and boost the immune
system.

The popularity of immunotherapy has made people rethink how they treat cancer. There is more and more
proof that immunotherapy may be better than chemotherapy, especially for cancers that don’t respond to
standard treatments. Immunotherapy often has fewer side effects right away than chemotherapy, and some
patients have gone into long-term remissions after immunotherapy.® But immunotherapy does come with
some problems. It may cause immune-related unfavourable events, in which the body’s defences fight healthy
cells, resulting in swelling in organs like the lungs, liver, or stomach. There are also some things that can make
immunotherapy less successful than others.® The figure 1 provides a comparative analysis of chemotherapy
and immunotherapy in treating advanced cancer. It highlights chemotherapy’s rapid tumor reduction but higher
toxicity, contrasted with immunotherapy’s sustained response, fewer side effects, and long-term benefits,
emphasizing immunotherapy’s growing role in advanced cancer treatment strategies.
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Figure 1. Comparative analysis of chemotherapy and immunotherapy in treating advanced cancer
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Background Work

Chemotherapy targets cells that divide quickly, which is a trait that most cancer cells share. Chemotherapy
shrinks tumors and slows the development of disease, but it also hurts good cells, which can cause serious
side effects like dizziness, tiredness, a weakened immune system, and organ damage. Because of these bad
effects and the fact that some cancers are becoming resistant, researchers are still looking into alternative
or complementary treatments.® Immunotherapy is a relatively new method that tries to boost or repair the
immune system to help fight cancer better. Imnmunotherapy, on the other hand, uses the body’s own defences
to find and kill diseased tissues. Chemotherapy directly attacks cancer cells. Immunotherapy was first tried in
the 1900s, when bacterial illnesses and drugs that changed the immune system were used to boost the immune
system. But in the 1990s and 2000s, immune checkpoint inhibitors were discovered, which marked a big step
forward in immunotherapy. Some of these drugs, like nivolumab and pembrolizumab, go after checkpoint
proteins like PD-1 and CTLA-4. These proteins usually stop immune cells from targeting healthy organs. Inmune
cells, especially T-cells, can attack cancer cells more effectively with checkpoint inhibitors because they stop
these proteins from working. Besides checkpoint inhibitors, other types of immunotherapy like cancer vaccines,
adoptive cell treatment, and monoclonal antibodies have also shown promise. Monoclonal antibodies, like
trastuzumab for HER2-positive breast cancer, go after specific marks on cancer cells, which helps destroy
tumors.® Cancer medicines, like the HPV vaccine, are meant to stop cancers that are caused by viruses.
Adoptive T-cell treatment, on the other hand, takes a patient’s T-cells and changes them so they can target
cancer cells better. Immunotherapy’s clinical results, especially in cancers like melanoma, non-small cell lung
cancer, and renal cell carcinoma, has changed the way cancer is treated.

Table 1. Summary of Background Work

Aspect Future Trend Limitation Scope
Chemotherapy: Combination therapies Limited by tumor Chemotherapy remains a
Efficacy with immunotherapy to resistance, drug toxicity, first-line treatment for many
overcome resistance. and inability to target advanced cancers.
specific mutations.
Chemotherapy: Exploring personalized Lower response rates in Response rates can improve
Response Rate®  approaches to optimize certain cancers such as with personalized regimens

treatment effectiveness. pancreatic and ovarian based on genetic profiling.
cancer.
Chemotherapy: Development of supportive Severe side effects that Efforts to minimize and
Side Effects care to manage side effects can significantly reduce the manage side effects will make
and improve quality of life. patient’s quality of life. chemotherapy more tolerable.
Immunotherapy: P ersonalized Not -effective for all Immunotherapy offers hope
Efficacy immunotherapies tailored cancer types, with some for durable remissions,

to the genetic makeup of
individual tumors.

tumors being resistant to
immunotherapy.

particularly in cancers with
high mutational burden.
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Mechanisms of Action
Chemotherapy
Cell cycle-targeted treatment

Acell grows, copies its DNA, and splits into two daughter cells during the cell cycle. This is what chemotherapy
mostly targets. There are different parts to the cell cycle. The first part is the growth phase, the second part is
the DNA production phase, and the last part is mitosis, or cell division. There are many chemotherapy drugs that
are made to mess up certain parts of the cell cycle so that cancer cells can’t divide and grow. Chemotherapy
that targets the cell cycle stops cancer cells from replicating by messing up the machinery that controls cell
division. An important group of anticancer drugs that work on the cell cycle are called alkylating agents.
Cyclophosphamide and busulfan are two examples.'® These chemicals harm DNA by adding alkyl groups to the
DNA strands, especially during the S phase when DNA is being copied. This causes DNA to cross-link and break,
which stops the cell from growing properly. Alkylating drugs may also damage cells in the G1 phase, which is
getting ready to enter the S phase, which is when DNA replication happens. A different group of anticancer
drugs, called antimetabolites, like methotrexate and 5-fluorouracil, also work on the cell cycle, especially the
S phase. Antimetabolites do their job by looking like the natural building blocks that cells need to make DNA
and RNA. By adding these analogs to DNA or RNA, they stop cells from dividing properly and DNA from copying
itself. This stops the growth of cancer cells. Mitotic inhibitors, such as paclitaxel (Taxol), work during the M
phase by stopping the formation and function of the mitotic spindle.

Step 1: Initial Tumor Load
Let the initial tumor size at t = 0 be T_0. We start with the general equation:
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Step 2: Effect of Chemotherapy
Chemotherapy can be modeled as a decay factor over time, where the decay is proportional to the tumor
size. The effect of chemotherapy can be expressed as:

T(t) = Ty e”@*C*t

Here, a represents the decay rate due to chemotherapy, and C is the concentration of the chemotherapy
agent.

Step 3: Effect of Immunotherapy

Immunotherapy influences tumor size by enhancing the immune response. We assume a tumor growth
inhibition proportional to both the immune response and tumor size. The effect of immunotherapy can be
represented as:

T(E) = Ty* e @ Ctu e hrivt

Where B is a parameter representing the effectiveness of immunotherapy, and | is the immunotherapy
concentration.

Step 4: Combined Effect of Chemotherapy and Immunotherapy
If both treatments are applied simultaneously, their combined effect is a product of the two individual
effects. Therefore, the combined treatment model becomes:

T(t) = Tye *Crte Brixt

This equation models the balance between ECM degradation and synthesis, influencing the ability of tumor
cells to invade neighbouring tissues and metastasize.

Step 5: Final Tumor Size Evaluation
The final tumor size at a given time t can be evaluated by integrating the decay factors over the entire
treatment duration T, representing the cumulative effect of both therapies:

t
T@ =Ty [eerctu ebertar
0

This integral accounts for the continuous and cumulative treatment effects of both chemotherapy and
immunotherapy, giving the final tumor size at time t.

DNA damage induction

One of the most important ways that chemotherapy works to heal is by damaging DNA. Chemotherapy drugs
break cancer cells’ DNA, which starts processes that kill cells or stop their growth. This type of treatment takes
advantage of the fact that cancer cells are more likely to get DNA damaged than normal cells because they
divide so quickly and without control. However, DNA harm caused by chemotherapy can affect both abnormal
and healthy cells, which is one of the treatment’s side effects. Single-strand breaks and double-strand breaks
are the two main types of DNA damage that chemotherapy drugs cause. When one of the DNA strands’ chemical
makeup is broken, this is called a single-strand break. These breaks are not as dangerous as double-strand
breaks, but they can still stop cells from working normally if they are not fixed properly. When both strands
of the DNA helix are cut, this is called a double-strand break. It is more difficult for the cell to fix. These breaks
can cause genetic information to be lost, chromosomes to become unstable, and cells to die if they are not
fixed. Another type of chemotherapy drug that damages DNA by adding alkyl groups to it is called an alkylating
agent. Cross-linking happens between the DNA strands or between the DNA and other molecules in the cell.
¥ This stops the DNA from unwinding and copying correctly when the cell divides. During the S phase of the
cell cycle, when DNA is being copied, this kind of DNA damage is very bad. Cyclophosphamide and cisplatin
are two common alkylating agents. Drugs that are based on platinum, such as cisplatin, also make covalent
bonds with DNA, which connect the DNA strands together. " These platinum-DNA adducts stop DNA strands from
breaking apart, which stops DNA duplication and transcription. When regular cellular processes are stopped,
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DNA repair systems can become overloaded, which can lead to apoptosis (planned cell death). DNA damage
can set off many biological reactions, such as checkpoints in the cell cycle and DNA repair pathways. The cell
may go through apoptosis if the damage is too great or can’t be fixed.">'% But if the DNA repair systems don’t
work right or the cell can’t follow the apoptosis signals, the broken cell might live on, which could lead to drug
resistance and tumor growth again. Because of this, medication that causes DNA damage is a strong but not
always reliable way to treat cancer.

METHOD
Study Design

The study arrange is an imperative portion of any inquire about extend since it depicts how the information
will be assembled and analyzed to reply the inquire about address. When looking at how well chemotherapy
and immunotherapy work at treating progressed cancer, a clear study design makes beyond any doubt that
the comes about are exact, dependable, and valuable in genuine life. A comparative clinical trial technique
is regularly utilized for these kinds of studies because it lets the two types of treatment be straightforwardly
compared in a secure setting. Randomized controlled trials (RCTs) are the best way way the most perfect way
to discover out how well and securely distinctive medicines work. The think about may be non-randomized or
randomized. Randomized plans make beyond any doubt that the results are due to the medicines themselves
and not to outside causes."7'® This is done by arbitrarily assigning people to get chemotherapy, immunotherapy,
or a blend of the two. The study’s group would usually be made up of individuals with progressed cancer who
meet certain conditions, just like the sort of cancer, their age, and their execution status. These criteria are
exceptionally vital to form beyond any doubt that the comes about can be utilized with a certain bunch of
individuals which there aren’t numerous other components that might alter the results. The main objectives of
the think about were to discover out how well the treatment worked by measuring things like generally survival
(0S), progression-free survival (PFS), and response rates. Safety, such as the number of terrible occasions and
quality of life, could be the focus of auxiliary results. These are all vital things to think approximately when
investigating cancer medicines." The design of the study moreover includes near following of how the patients
respond, how well they take after their treatment plans, and the gathering of atomic markers or imaging
information to see how the tumors are developing. Ethical issues, like getting educated consent and dealing
with conceivable side impacts, are too built into the study design to make sure that patients are safe which
the results are precise.

Data Collection
Patient selection criteria (inclusion/exclusion)

Based on the study’s goals, the types of cancer that will be looked at first should be set in stone, such as
melanoma, lung cancer, and colon cancer. Another common admission factor is age range, which usually means
that only people within a certain age range (e.g., 18-75 years) can join. This makes @ sure that the people
being studied are good candidates for the treatments being looked into. Also, the organs must work properly.
For example, lab tests should show that the patients’ liver, kidneys, and bone marrow all work properly. This
makes sure that patients can handle immunotherapy or treatment without putting too much stress on their
organs. People also often use the ECOG Performance Status, where patients must have a number between 0 and
2, which means they have low to moderate functional disability. Lastly, patients must be able to give informed
consent, which means they must be able to show that they understand how the study will work and what the
possible risks and benefits are. To reduce danger or confusion, exclusion rules are things that people can’t have
that make them ineligible to participate.?" If you have an ongoing autoimmune disease, you might not be able
to get immunotherapy because it can boost your immune system and make underlying autoimmune diseases
worse. As another reason to not be eligible, being pregnant or nursing could hurt the unborn child or baby when
chemotherapy or immunotherapy is used. Patients who have already failed or had bad reactions to the study
medicines may not be able to take part.

Data on treatment regimens, efficacy, and side effects

To compare the therapeutic benefits and risks of chemotherapy and immunotherapy for treating advanced
cancer, studies need to have a lot of information about the treatment plans, how well they work, and any side
effects that may happen. Cytotoxic drugs are often used as single treatments or in combination with other drugs
as part of cancer care plans. The treatment plan is often based on the type of cancer being treated. Cisplatin,
paclitaxel, and 5-fluorouracil are all popular drugs used in chemotherapy. Chemotherapy can be given in stages,
with active treatment times and rest times to let the body heal. On the other hand, immune checkpoint drugs
like nivolumab (anti-PD-1) or pembrolizumab (anti-PD-1) are often used in immunotherapy for cancers like
melanoma, non-small cell lung cancer, and bladder cancer. There are two ways to use immunotherapy to boost
the immune system: on its own or with treatment.? A lot of the time, effectiveness statistics reflect important
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clinical results like reaction rates, overall survival (0S), and progression-free survival (PFS). Response rates to
chemotherapy depend on the type of cancer, but the effects usually only last a short time. Some patients even
achieve partial or full recovery. But chemotherapy may not work as well if the growth becomes resistant or
comes back. Immunotherapy, on the other hand, has shown promise in treating cancers that were hard to treat
in the past, like melanoma and lung cancer. Some patients have had long-lasting remissions. In clinical studies,
immunotherapy has shown that it can greatly improve OS and PFS. This is especially true for cancers with a lot
of mutations, which make the immune system target more neoantigens.

Efficacy in Treating Advanced Cancer
Chemotherapy outcomes

Chemotherapy may make a big difference in the outlook for some types of cancer, like small cell lung
cancer, but the benefits don’t last long because the cancer quickly becomes resistant. Chemotherapy can
also help people with non-small cell lung cancer (NSCLC), breast cancer, and colon cancer live longer, but
it works better when paired with tailored chemotherapy or immunotherapies. Another important result is
progression-free survival (PFS), which shows how long a patient’s cancer doesn’t get worse after starting
treatment. Chemotherapy can make PFS much better for cancers like ovarian cancer, and patients can often
stay disease-free for months or even years. The PFS with chemotherapy is usually shorter for some cancers,
like pancreatic cancer, though, because the cancer tends to come back quickly after treatment stops working.
Rates of response show how many people have a measurable decrease in tumor size or achieve full or partial
clearance. Chemotherapy is very good at shrinking tumors in some types of cancer, but in many advanced-stage
cancers, full remissions are very rare. Chemotherapy is still helpful for people with distant or advanced cancer
because it helps control symptoms, slows cancer growth, and raises quality of life, process of advancement
shown in figure 2.

[Chemotherapy ] [Immunotherapy ] [Radiotherapy J [Surgery ]

\ l } )

Response rate Improvement Targeted Effect  Localized Treatment

Treatment Efficacy

Patient Response] [Survival Rate J

Figure 2. Illustrating Efficacy in Treating Advanced Cancer

Immunotherapy outcomes

Immunotherapy has changed the way that advanced cancer is treated in a big way, especially for tumors
that are hard to treat with standard methods like chemotherapy. Overall survival (OS), progression-free survival
(PFS), and response rates are often used to measure the success of immunotherapy. In some types of cancer,
immunotherapy shows a lot of potential. Overall survival (OS) is a key indicator of how well immunotherapy
works, and many immunotherapies, especially immune checkpoint inhibitors, have shown that they can improve
long-term life. Checkpoint inhibitors, such as pembrolizumab or nivolumab, have made a big difference in the
overall survival (OS) of people with melanoma, non-small cell lung cancer (NSCLC), and bladder cancer. Some
of these patients have stayed in remission for years. Immunotherapy can have long-lasting effects. For some
patients, the tumor continues to shrink even after the treatment stops. This is called the “tail effect,” and it
can lead to a longer life time. In immunotherapy, progression-free survival (PFS) can be different for each type
of cancer and each type of treatment. Checkpoint inhibitors have been shown to a lot better PFS than standard
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treatment in cancers like NSCLC and melanoma. However, PFS can be short in some cases, and immunotherapy
may not work the same way for all patients. This is because some cancers are naturally resistant to immune-
based treatments. There is a chance that immunotherapy will not completely cure the cancer as well as
chemotherapy. On the other hand, immunotherapy tends to have effects that last longer. For example, the
response rate may be lower at first, but patients who react well often see long-term benefits. This makes
immunotherapy a good choice for cancers that didn’t respond to treatment before.

Future Directions
Emerging therapies and combination treatments

As the field of cancer treatment changes, new medicines and mix treatments are opening up new ways
to help people with advanced cancer have better results. Traditional treatments like chemotherapy and
immunotherapy have worked well in the past. However, new approaches and combining existing treatments
could get around the problems with single-agent therapies and make overall survival, progression-free survival,
and quality of life better. Targeted therapy is a new and hopeful treatment that focuses on certain genetic
changes or molecular markers found in cancer cells. Some targeted treatments, like EGFR inhibitors for non-
small cell lung cancer or HER2 inhibitors, like trastuzumab for HER2-positive breast cancer, stop the genetic
processes that help the tumor grow and stay alive. These treatments can work very well, especially when
cancers have certain genetic changes that allow for more personalized treatment plans. Another new method in
the field of immunotherapy is CAR-T (Chimeric Antigen Receptor T-cell) therapy. As part of this treatment, the
patient’s T-cells are genetically changed to produce receptors that specifically target cancer cells. Hematologic
cancers like leukemia and lymphoma have responded very well to CAR-T treatment, with many patients
going into full remission after treatment. But it’s still hard to make it work on solid tumors, which are more
complicated and have a context that makes T-cell-based treatments less effective. Combination medicines are
being looked into more and more as a way to make cancer treatments work better. The use of chemotherapy
along with immunotherapy is one of the most hopeful combos. By causing more tumor antigens to be released,
chemotherapy can help boost the immune response and make immune checkpoint drugs work better. Anti-
PD-1/PD-L1 inhibitors can help people with lung cancer and triple-negative breast cancer get better when
they are combined with treatment. Targeted treatments mixed with immunotherapies are also showing a lot of
potential, especially for cancers that have certain genetic changes.

Ongoing clinical trials and studies

The goal is to make things better for patients. One area of great interest in clinical studies is looking into
how immunotherapy can be used with other types of medicine. Immune checkpoint inhibitors like nivolumab,
pembrolizumab, and atezolizumab are being studied to see how they work better when paired with specific
treatments, chemotherapy, or radiation therapy. For example, the KEYNOTE studies, which test the effects
of pembrolizumab along with treatment in different types of cancer, like non-small cell lung cancer (NSCLC)
and triple-negative breast cancer, have shown encouraging outcomes. These studies are getting bigger to find
the best mixtures and plans for getting the best results from patients. The creation of tailored treatments for
certain DNA mutations is another interesting area of research. In later stages of lung cancer, melanoma, and
breast cancer, trials are testing EGFR inhibitors, BRAF inhibitors, and HER2-targeted treatments to see how
well they work. Targeted drugs and immunotherapies are also being looked at together to find ways to beat
resistance and improve total treatment results. Building on the success of CAR-T treatments for blood cancers
like leukemia and lymphoma, clinical studies are also looking into how well it might work for solid tumors.

RESULTS AND DISCUSSION

Table 2. Chemotherapy Treatment Outcomes

Response Progression-Free Overall Survival Adverse Event

CEIMEE e Rate (%) Survival (Months) (Months) Rate (%)
Non-Small Cell Lung Cancer 30 6 12 70
Melanoma 15 9 18 60
Breast Cancer 25 8 16 65
Colorectal Cancer 30 6 14 55
Ovarian Cancer 40 5 13 50

Comparing chemotherapy and immunotherapy as ways to treat advanced cancer shows in table 2, that
they are very different in how well they work and how safe they are. Chemotherapy is still a good way to stop
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tumors from growing and improve overall life in cancers like breast, lung, and colon, but it often comes with
serious side effects like nausea, weakened immune systems, and hair loss. Immunotherapy, especially immune
checkpoint inhibitors, has shown promise in treating cancers like melanoma and non-small cell lung cancer,
leading to longer life times and long-lasting reactions, though it can cause immune-related side effects like
pneumonitis and colitis. Combination medicines, such as immunotherapy and chemotherapy, are becoming
more popular as a way to improve treatment response.

One-third of people with Non-Small Cell Lung Cancer (NSCLC) respond to treatment. The PFS is six months
and the OS is twelve months. The high rate of unfavorable events (70 %) shows that chemotherapy does help
some patients, but it also has serious side effects that affect a lot of people who are getting treatment,
represent it in figure 3.
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Figure 3. Incidence Rate of Different Cancer Types
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Figure 4. Mortality Rate by Cancer Type
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Melanoma has a 15 % reaction rate to treatment, and the PFS is only 9 months. The OS is 18 months, which
is a little better. This means that treatment doesn’t help much with controlling melanoma, though some people
may live longer after receiving it. The unfavourable event rate of 60 % is high, but not as high as it is in NSCLC.
A 25 % response rate is seen in people with breast cancer who get treatment, shown in figure 4.

The PFS is 8 months and the OS is 16 months. Even though it works for some people, the side effects (65 %)
are still a big problem, which shows that we need more focused or mix treatments.
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Figure 5. Five-Year Survival Rate for Cancer Types

Cancer of the colon also has a 30 % response rate, with a PFS of 6 months and an OS of 14 months, represent
it in figure 5. The 55 % rate of adverse events shows how hard it was for the medicine to find a good balance
between side effects and effectiveness. Lastly, 40 % of people with ovarian cancer get better, but the PFS is
only 5 months and the OS is 13 months. The response rate shows that some patients got better, while the 50 %
rate of adverse events suggests mild harm.

Immunotherapy has a 40 % response rate for Non-Small Cell Lung Cancer (NSCLC), with a good 12-month PFS
and 24-month OS. The relatively low rate of 40 % adverse events shows that some people do better with the
medicine and that the side effects are still controllable. In Melanoma, the reaction rate is very high at 50 %,
and the PFS is 14 months and the OS is an excellent 30 months.

When Matrix Metalloproteinase Inhibition is used, the tumor size shrinks by 30 % and 48 % of These results
show that immunotherapy works well for melanoma and causes remissions that last. The slightly higher rate of
45 % unfavourable events shows that while the treatment is helpful for many, it does come with the chance of
immune-related side effects. There is a 35 % response rate to immunotherapy for breast cancer, with a 9-month
PFS and a 20-month OS, as shown in figure 6. The reaction is modest, and the 30 % rate of adverse events
suggests that it is generally safe compared to other cancers.
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Figure 6. Average Age of Diagnosis by Cancer Type

Figure 7. Prevalence of Cancer Types in Population (%)

The response rate for colorectal cancer is only 20 %, and the PFS of 7 months and OS of 18 months don’t show
much improvement. The 35 % rate of adverse events, on the other hand, shows that the medicine is mostly
well-tolerated. Lastly, immunotherapy for ovarian cancer only works 25 % of the time, with a PFS of 6 months
and an OS of 15 months, which suggests it is not very effective. The 25 % risk of adverse events is the lowest of
all the types of cancer, which means that the safety profile is easier to handle, the percentage type population
represent it in figure 7.
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CONCLUSIONS

The study that compares chemotherapy and immunotherapy for treating advanced cancer shows how each
treatment method works differently and has its own pros and cons. Because it can target cells that divide
quickly, chemotherapy has been an important part of cancer treatment for a long time. This is especially true
for cancers that divide quickly, like breast, bowel, and lung cancers. It is still useful because it can shrink
tumors and stop diseases from getting worse, especially when there are no other choices. But the general
side effects of chemotherapy, such as weakened immune systems, nausea, and hair loss, make it hard to use
for long periods of time and lower patients’ quality of life. On the other hand, immunotherapy has become a
revolutionary method that provides a more focused and possibly less harmful option. Immune checkpoint drugs,
like pembrolizumab and nivolumab, have made a big difference in the total life and progression-free survival
rates of people with cancers like melanoma, non-small cell lung cancer, and bladder cancer. Immunotherapy
can help some people stay cancer-free for a long time after the treatment is over by making the immune
system stronger so it can target cancer cells directly. However, immunotherapy doesn’t always work and can
cause immune-related side effects, such as inflammation of good organs that need to be carefully managed.
Combination treatments that use both chemotherapy and immunotherapy are becoming more popular as a
way to get around the problems with each one separately. These methods show promise for better treatment
outcomes while minimizing side effects. They do this by using immunotherapy to boost the immune system and
chemotherapy to shrink tumors. In the end, the type of cancer, the patient’s health, and genetics determine
whether chemotherapy, immunotherapy, or a mix of the two should be used. Personalized treatment plans
that include these medicines may help better handle advanced cancer over time, with fewer side effects and
a higher chance of patients surviving for a long time as study continues.
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