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ABSTRACT

Cancer is a complex and widespread health challenge that affects millions of lives worldwide. This review paper aims to provide a clear and accessible overview
of the current state of cancer research. We explore the fundamental concepts of cancer, including its causes, risk factors, and the role of genetic mutations. We
discuss the latest advancements in cancer treatment, from traditional methods such as surgery and chemotherapy to cutting-edge immunotherapy and targeted
therapies.

Additionally, the review highlights the significance of lifestyle factors in preventing cancer and improving overall well-being. The paper concludes with a look at
ongoing research efforts and emerging technologies, offering hope for more effective and personalized cancer treatments in the future. By presenting this
comprehensive overview, we aim to empower readers with a better understanding of cancer and inspire continued support for research and awareness initiatives.
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1L.INTRODUCTION

Cancer is a group of diseases characterized by the uncontrolled growth and spread

of abnormal cells in the body. Normally, cells in the body grow, divide, and die in a controlled manner. However, in cancer, this orderly process is
disrupted, leading to the formation of a mass of tissue called a tumour. Not all tumours are cancerous.

benign tumours do not invade nearby tissues or spread to other parts of the body.

Cancerous tumours, on the other hand, can invade nearby tissues and spread to other parts of the body through the bloodstream or lymphatic system, a
process known as metastasis. The development of cancer is usually a complex and multifactorial process involving genetic mutations, environmental
factors, and lifestyle choices.

The most common forms of cancer found in India are breast cancer, cervical and oral cancer. With around 2.10 lakh new cancer cases in 2023, the state
of Uttar

Pradesh in northern India reported the highest number in the year. In 2021, the number of new cancer cases in this state had been around 2 lakhs. Globally,
there were an estimated 20 million new cases of cancer and 10 million deaths from cancer.

Prevalence of Cancer All over the World: In 2023, 1,958,310 new cancer cases and 609,820 cancer deaths are projected to occur in the United States.
Cancer incidence increased for prostate cancer by 3% annually from 2014 through 2019 after two decades of decline, translating to an additional 99,000
new cases; otherwise, however, incidence trends were more favourable in men compared to women. For example, lung cancer in women decreased at
one half the pace of men (1.1% vs. 2.6% annually) from 2015 through 2019, and breast and uterine corpus cancers continued to increase, as did liver
cancer and melanoma, both of which stabilized in men aged 50 years and older and declined in younger men.

2.TYPES OF GENE THAT CAUSES CANCER

The genes associated with an increased risk of cancer are often categorized into two main types: oncogenes and tumor suppressor genes
1.0ncogenes: Normally, oncogenes regulate cell growth and division. However,

when mutations occur in these genes, they can become overactive and promote uncontrolled cell growth, leading to cancer. Examples of oncogenes
include HER2, EGFR, and BRAF.

2. Suppressor Genes: Tumor suppressor genes, on the other hand, are responsible for inhibiting cell division and preventing the formation of tumors.
Mutations in these genes can lead to a loss of their normal function, allowing uncontrolled cell growth. Examples of tumor suppressor genes include TP53
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3.Repair Genes: Mutations in genes involved in DNA mismatch repair, such as MLH1, MSH2, MSH6, and PMS2, can lead to an increased risk of certain
cancers, particularly those associated with hereditary nonpolyposis colorectal cancer (HNPCC) or Lynch syndrome.

4.Genes: Some genes involved in repairing damaged DNA, such as ATM and BRCA1/BRCAZ2, when mutated, can increase the risk of cancer by allowing
the accumulation of genetic errors.

3.TYPES OF CANCERS

On the Basis of Tissue Effected:

« Carcinoma- Carcinoma is a type of cancer that arises from epithelial cells, which are the cells that cover the body’s surfaces and line internal organs.
Epithelial cells serve as a protective layer and are found in various tissues throughout the body. Carcinomas are the most common type of cancer and can
occur in different organs and tissues.
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« Sarcoma- Sarcoma is a type of cancer that originates in the connective tissues of the body, such as bone, cartilage, fat, muscle, blood vessels, or other
supportive tissues. Unlike carcinomas, which arise from epithelial cells, sarcomas develop from cells that make up the body's structural tissues. Sarcomas
are relatively rare compared to carcinomas.
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« Lymphoma- Lymphomas are cancers that affect the lymphatic system, a part of the immune system. They can occur in various parts of the body,
including lymph nodes, spleen, bone marrow, and other lymphatic tissues.

Lymphoma

« Leukaemia- Leukaemia is a type of cancer that primarily affects the blood and bone marrow, leading to the overproduction of abnormal white blood
cells. White blood cells are crucial for the immune system, and their uncontrolled growth interferes with the normal production of red blood
cells and platelets.
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On Basis of Organ Effected:

« Breast Cancer- Breast cancer is a type of cancer that originates in the cells of the breast. It can occur in both men and women, but it is far more common
in women. Breast cancer can develop in various parts of the breast, including the milk ducts, lobules (where milk is produced), or in the connective tissue.

« Lung Cancer- Lung cancer is a type of cancer that begins in the cells of the lungs. It is the leading cause of cancer-related deaths worldwide.

« Cervical Cancer- Cervical cancer is a type of cancer that begins in the cells of the cervix, which is the lower part of the uterus that connects to the
vagina. The primary cause of cervical cancer is persistent infection with high-risk types of the human papillomavirus (HPV). There are different types of
cervical cancer, and the most common one is squamous cell carcinoma.

* Mouth Cancer- “Mouth cancer" is a broad term that is often used to refer to cancers that can occur in various parts of the oral cavity, including the lips,
tongue, gums, cheeks, floor of the mouth, hard and soft palate, sinuses, and throat. These cancers are collectively known as oral cancers. Oral cancer is
commonly associated with squamous cell carcinoma.

« Prostate Cancer- Prostate cancer is a type of cancer that develops in the prostate, a small gland that produces seminal fluid in men. The prostate is
located below the bladder and in front of the rectum. Prostate cancer is one of the most common cancers in men, but it often grows slowly and may not
cause significant symptoms in its early stages.

« Liver Cancer- Liver cancer, also known as hepatocellular carcinoma (HCC), is a type of cancer that originates in the liver cells. It is one of the most
common types of cancer worldwide and is often diagnosed at an advanced stage. Liver cancer can also occur as a secondary cancer when cancer from
another organ spreads to the liver (metastatic liver cancer).

« Kidney Cancer- Kidney cancer, also known as renal cancer, refers to the abnormal growth of cells in the kidneys. The most common type of kidney
cancer in adults is renal cell carcinoma (RCC). Kidney cancer can often be asymptomatic in its early stages, and symptoms may develop as the tumour
grows.

« Ovarian Cancer- Ovarian cancer is a type of cancer that begins in the ovaries, the female reproductive organs responsible for producing eggs and the
hormones estrogen and progesterone. Ovarian cancer is often called the "silent killer" because it can be difficult to detect in its early stages, and symptoms
may not become apparent until the disease has progressed.

« Pancreatic Cancer- Pancreatic cancer is a type of cancer that originates in the pancreas, an organ located behind the stomach that plays a crucial role
in digestion and hormone regulation. Pancreatic cancer is often difficult to detect in its early stages, and it tends to spread rapidly.

« Bladder Cancer- Bladder cancer is a type of cancer that begins in the cells of the bladder, the organ responsible for storing urine. It is one of the most
common cancers of the urinary system. Bladder cancer often starts in the innermost lining of the bladder and can, in some cases, invade into the deeper
layers of the bladder wall.

4.CAUSES OF CANCERS

The exact causes of cancer are multifactorial, and in most cases, it is a result of a combination of genetic, environmental, and lifestyle factors.
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Genetic Factors: Inherited Gene Mutations

Environmental Factors: Exposure to Carcinogens, Occupation consumption Exposures, Radiation (UV rays), Pollution. diet, Obesity,
Alcohol.

Lifestyle Factors: Tobacco, Unhealthy
Hormonal Factors: Hormone Replacement Therapy (HRT), Reproductive and Menstrual History.

Areca Nut: Areca nut, commonly chewed with betel leaf in a preparation known as betel quid, has been associated with an increased risk of
cancer, particularly oral cancer. The International Agency for Research on Cancer (IARC), which is part of the World Health Organization
(WHO), has classified areca nut as a Group 1 carcinogen to humans.

Occupational Exposure: Several cancers are seen to have higher association with specific occupations. Substances like Asbestos, Cadmium
ethylene oxide, Benzopyrene, Silica, ionizing radiations including radon, tanning devices, aluminium and coal production, iron and steel
founding, have been found to be associated with various cancers.

5. SYMPTOMS OF CANCER

The symptoms of cancer can vary widely depending on the type of cancer, its location, stage of progression, and other factors. Here are common

symptoms that may be associated with cancer:
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1. Unexplained Weight Loss: Significant and unintentional weight loss that is not the result of changes in diet or physical activity.

2. Fatigue: Persistent and unexplained fatigue that doesn't improve with rest.
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3. Pain: Chronic or severe pain that is not related to an injury or that persists despite treatment.

4. Changes in Skin: Changes in the colour, size, shape, or appearance of moles or skin lesions. Yellowing of the skin and eyes (jaundice) may be
associated with certain types of cancers.

5. Changes in Bowel or Bladder Habits: Persistent changes in bowel habits, such as diarrhoea or constipation. Blood in the stool or changes in stool
colour. Changes in urinary habits, including frequency, urgency, or blood in the urine.

6. Persistent Cough or Hoarseness: A persistent cough that doesn't resolve, or hoarseness that persists for an extended period.

7. Difficulty Swallowing: Difficulty swallowing or persistent indigestion.

8. Lumps or Thickening: Unexplained lumps or swelling in the breast, testicles, or other parts of the body.

9. Persistent Fever or Night Sweats: Persistent fever that is not related to an infection. Night sweats that are not due to a known medical condition.
10. Changes in Appetite: Significant and unexplained changes in appetite, especially loss of appetite.

11. Neurological Symptoms: Persistent headaches that don't respond to treatment. Changes in vision or unexplained dizziness. Seizures or unexplained
neurological symptoms.

12. Shortness of Breath: Shortness of breath or difficulty breathing that is not related to a known respiratory condition.
13. Abdominal Pain and Bloating: Persistent abdominal pain, bloating, or discomfort.
14.Bone Pain: Pain in the bones that may be persistent or worsen over time.

15. Changes in Menstrual Cycle: Changes in the menstrual cycle, such as abnormal bleeding or pelvic pain.

6. TYPES OF CANCER TREATMENT

Surgery: Surgery is a common and effective treatment for many types of cancer, especially those that are localized and haven't spread extensively. The
main goal of cancer surgery is to remove the tumour or cancerous tissue from the body. The primary goal of cancer surgery is to physically remove the
cancerous mass or tumour from the body. This is often performed when the cancer is localized and hasn't spread to other parts of the body.

Gene Therapy: Gene therapy is an experimental approach that involves introducing genetic material into a patient's cells to treat or prevent disease,
including cancer. The goal of gene therapy for cancer is to modify or replace faulty genes, enhance the body's natural ability to fight cancer, or introduce
therapeutic genes to target and destroy cancer cells.

How Does Immunotherapy Work?

Tumor cells bind to T-cells Immunotherapy drugs can block
to deactivate them tumor cells from deactivating T-cells
( ) (o * ( ) 0 * *
T-cell Tumor Tcell Drug Tumor

Types of Gene Therapy for Cancer: 1. Gene Replacement Therapy
2.Gene Silencing Therapy
3.Suicide Gene Therapy
4.Immunotherapy

Chemotherapy: Chemotherapy is a widely used and effective treatment for various types of cancer. It involves the use of drugs to destroy or slow down
the growth of cancer cells. Chemotherapy can be administered in different ways and is often used in combination with other cancer treatments.
Chemotherapy drugs work by targeting rapidly dividing cells, including cancer cells, to disrupt their growth and division.
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Types of Chemotherapy Drugs:
1. Alkylating Agents

2. Antimetabolites

3. Antitumor Antibiotics

5. Mitotic Inhibitors

Radiation Therapy: Radiation therapy, also known as radiotherapy, is a common and effective treatment for cancer. It uses high doses of radiation to
target and kill cancer cells or damage their ability to grow and divide.

Radiopharmaceutical

Radioactive Linker Targeting Target Cancer
Compound Molecule Protein Cell

Purpose of Radiation Therapy:
1. Local Treatment: Radiation therapy is primarily a local treatment, meaning it targets a specific area of the body where the cancer is located.

2. Curative or Palliative: It can be curative, aiming to eliminate cancer cells, or palliative, aiming to relieve symptoms and improve the quality of life
in advanced or incurable cases.

Types of Radiation Therapy:

1. External Beam Radiation: Most common type where a machine delivers radiation from outside the body directly to the cancer site.

2. Internal Radiation (Brachytherapy): Radioactive sources are placed directly inside or very close to the tumour.

Side Effects:

1. Local Reactions: Redness, swelling, and irritation at the radiation site.

2. Fatigue: Increased tiredness is a common side effect.

3. Long-Term Effects: Depending on the area treated, there may be long-term effects such as changes in skin texture or damage to surrounding tissues.

Targeted Therapy: Targeted therapy is a type of cancer treatment that specifically targets certain molecules involved in the growth and survival of
cancer cells. Unlike traditional chemotherapy, which affects rapidly dividing cells (including normal cells), targeted therapy aims to interfere with specific
proteins or pathways that contribute to the development and progression of cancer.
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Examples of Targeted Therapy Agents: 1. Trastuzumab (Herceptin)
2. Imatinib (Gleevec)
3. Erlotinib (Trecena)
4. BRAF Inhibitors (Vemurafenib, Dabrafenib)
5. Rituximab
Ongoing Research and Development:
1. Advancements: Research continues to identify new molecular targets and develop more effective targeted therapies.
2. Clinical Trials: Many targeted therapies are evaluated in clinical trials to assess their safety and efficacy.

Harmone Therapy: Harmone therapy, also known as endocrine therapy, is a type of cancer treatment that aims to control or block the effects of hormones
on certain types of cancer. It is primarily used in cancers that are hormone-sensitive, meaning the growth of the cancer cells is influenced by hormones.
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Stem Cell Transplantation: Stem cell transplantation replaces damaged bone marrow with healthy stem cells to treat conditions like leukemia and
aplastic anemia. It can be autologous (using the patient's own cells) or allogeneic (from a donor). The procedure involves medical evaluation, stem cell
collection, conditioning with chemotherapy or radiation, and infusion of the cells.
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Applications of Photodynamic Therapy in Cancer Treatment:

1. Surface Cancers: PDT is often used to treat cancers on or near the skin surface, such as certain types of skin cancer, oesophageal cancer, and
precancerous conditions like actinic keratosis.

2. Internal Organs: PDT can be applied internally using endoscopes or fibreoptic catheters to treat cancers in internal organs, such as the lungs, bladder,
and gastrointestinal tract.

3. Brain Tumours: In some cases, PDT has been investigated for the treatment of brain tumours. Light sources can be positioned during surgery to target
residual tumour cells.

4. Palliative Care: PDT may be used to relieve symptoms in patients with advanced cancer, providing palliative care by shrinking tumours or reducing
obstruction in certain cases.

Alternative medicines

Conventional medical treatments, such as surgery, chemotherapy, radiation therapy, and immunotherapy, have been extensively studied and proven
effective in many cases. However, some people explore complementary and alternative therapies alongside conventional treatments to manage symptoms
and improve their well-being. Here are some alternative approaches that some individuals consider:

1. Mind-Body Techniques: Meditation and Mindfulness, Yoga
2. Herbal and Nutritional Supplements

3. Acupuncture

4. Massage Therapy

5. Dietary Changes

6. Hyperthermia

7. Oxygen Therapies

8. Cannabis and Cannabinoids

CANCER
 IMMUNOTHERAPY

IS a new advancement in
cancer treatment that uses
certain components of a person’'s
immune system to fight
against cancer cells
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Oncology has been expanding at a rapid pace in recent years, to say the least. The latest innovations in cancer treatment transcend new dimensions,
previously thought to be restricted to works of science fiction. The progress made in the fields of cancer immunotherap precision medicine, personalized
onco-treatment strategies and enhanced drug delivery are worthy of special mention.

New Developments in Cancer Immunotherapy

Cutting-edge advancements in immune modulation are getting closer to finding a permanent solution to combating cancer. Anti-cancer viruses, improved
vaccines and genetic immune cell implants are some of the newest cancer treatments that have taken immunotherapy to the next level.

CAR T Cell Therapy

Chimeric Antigen Receptor (CAR) T Cell Therapy is a revolutionary new cancer treatment that improves the patient’s immune response to a specific
tumour through enhancing antigen detection. In the CAR T Cell Therapy process, T lymphocytes (a type of white blood cell) are taken from the blood of
the patient for laboratory modification.

Innovations in Tumour Targeting Precision

Cancer is renowned for being difficult to treat. One of the main problems is drug delivery to the site of the tumour, which is not always optimal. Strategies
are currently being developed in order to improve treatment precision and tumour tissue specificity.

New Anti-Cancer Drugs and Drug Enhancements

While many drugs are continually being tested for their potential in demolishing malignancies, only a few actually make it to the shelves. Of those that
have, their efficacy has been questioned due to poor drug delivery to the site of the tumour. These drugs are constantly being retested with modifications
to enhance their anti-cancer actions.

Novel developments in this field have also given rise to far better medications, improving the prognosis for many patients.
Recently Approved Anti-Cancer Drugs

As of 2021, a few new anti-cancer drugs have been approved for use:

* Relugolix (Orgovyx) treats advanced, castration-resistant prostate cancer by suppressing the release of pituitary hormones.

« Tepotinib Hydrochloride (Tepmetko) may help those with metastatic non-small cell lung cancer who have a specific MET gene mutation. The drug
inhibits this gene, slowing cancerous growth in this case.

» Umbralisib (Ukoniq) inhibits PI3K delta (phosphoinositide 3 kinase delta) and CK1 (casein kinase 1); approved for treating relapsed/refractory marginal
zone lymphoma after anti-CD20 treatment or follicular lymphoma after three lines of systemic therapy.

The Impact of COVID-19 on Cancer Therapy
» The COVID-19 pandemic has brought to light a need to reassess oncotherapy options in some cancer patients who are likely at a higher risk.

« In a study assessing nearly 5000 patients, many cancer-related markers proved to increase the risk of contracting severe COVID19 with SARS-COV-2
infection. Of these, the elderly, those with hormonal cancers and malignancies of the blood, as well as those who are opting for chemotherapy appear to
be in the worst risk category. Several other studies have investigated the impact of COVID-19 on people with specific types of cancer, such

as this study involving patients with hematologic malignancies undergoing cancer treatment in Spain.

« Specific chemotherapy treatments associated with worse severity include R-CHOP, platinum-etoposide chemotherapy and DNA methyltransferase
inhibitors. These treatments are linked to a significant risk of 30 day all-cause mortality as a result of COVID-19.
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9.FUTURE OF CANCER TREATMENT

Drugs like PARP inhibitors and chimeric antigen receptor (CAR) therapies, and advancements in artificial intelligence in drug discovery, have spurred
hope for improved cancer care in the past year. Rigorous research has paved the way for a declining cancer death rate — by 33% to be precise — since the
early 1990s, according to a report by American Cancer Society, although the affordability gap still needs bridging.

CRISPR and the future of cancer treatment “Techniques such as CRISPR-Cas9 may play a role in cancer therapy by editing or repairing faulty genes
linked to cancer,” said Jason Loveridge, CEO of German cancer drug company 4SC. “With further research andrefinement, gene editing could offer
targeted treatments or cures for specific types of cancer” in the future. A study published in Nature revealed that with the help of CRISPR, researchers
were able to genetically redirect T cells to mutant neoantigens.

The future of cancer diagnosis: Al, virtual biopsies, and molecular profiling Some experts think that artificial intelligence (Al)-based profiling can
help guide the therapeutic approach that is right for a patient. And, virtual biopsies based on Al-read scans and liquid biopsies based on circulating tumor
cells or genetic material, “will likely replace physical biopsies,” according to Germo Gericke, chief medical officer at German company Ariceum
Therapeutics. Like with virtual biopsies, Pickering foresees that Al will become an increasingly important tool in cancer research..“From modeling drug
discovery targets, to drug-drug interactions, to image analysis, the potential opportunity of Al is huge. It ultimately promises to cut down time to getting
successful drugs into the clinic,” said Pickering.

10.CONCLUSION

Cancer is a complex and multifaceted group of diseases characterized by the uncontrolled growth and spread of abnormal cells in the body. It is a leading
cause of death worldwide and has a profound impact on individuals, families, and communities. Cancer is a widespread global health issue, affecting
people of all ages and backgrounds. The impact of cancer extends beyond the physical aspects, influencing emotional, social, and economic well-being.

Significant progress has been made in understanding the biology of cancer, leading to improved diagnostic techniques and treatment options. Advances
in targeted therapies, immunotherapy, and precision medicine are revolutionizing cancer treatment. There is hope for those affected by cancer, with many
individuals surviving and leading fulfilling lives after treatment.

In conclusion, while cancer remains a formidable health challenge, ongoing research, improved treatments, early detection, prevention efforts, and
collaborative initiatives offer hope in the quest to reduce the global burden of cancer. Continued support for scientific advancements, public awareness,
and patient care are crucial components in the comprehensive approach to addressing this complex disease.
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