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Abstract 

Cancer is a mutagenic disorder which causes uncontrollable growth of cells in the body. This uncontrolled growth 
further produces the tumor. This action stimulates the immune system which can prevent or promote tumor growth. 
Novel strategies for treatment of cancer are also to target this immune system. Many conventional treatments are 
restricted for the particular organ tumor. So, these therapies are no more in use. Cancer is the second most fatal disorder 
worldwide. Therefore, there is always a great need for research for the treatment strategies for cancer. Treatment of 
cancer is a serious topic to be discussed worldwide. Our study shows the novel treatments (e.g., target therapy, 
Immunotherapy, Hormones therapy) for different categories of cancer. Very first we discussed the description of 
different types of cancer and then its treatment strategies. We also discussed the Novel therapy systems for cancer that 
are in view of more definite comprehension over the tumor science depending on most recent new innovation and are 
expected to improve the current treatment result for patients with disease. However, a significant number of these 
methodologies still have one normal and basic issue, being restricted for tumor cells. 
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1. Breast Cancer

1.1. Introduction 

Breast cancer (BC) is the most common type of disorder and the second leading cause of death among women 
worldwide [1]. One of the most serious problems of its treatment is its heterogeneity, which determines the possibility 
of treatment (two). A small number of biomarkers, including the presence of hormone receptors (HR), excess human 
epidermal growth factor receptor 2 (HER2) protein and extra copies of the HER2 gene [2] [4] [5] [7] [12] [13]. 

1.2. Types 

1.2.1. Estrogen receptor-positive (ER) breast cancer 

Estrogen-positive breast cancer is estrogen positive breast cancer. ER-targeted therapy can help reduce the mortality 
of 95% of women who are ER-positive early. People who have survive more than five years since they were diagnosed. 

1.2.2. HER2-positive breast cancer 

For many years, breast cancer caused by the HER2 oncogene was considered fatal. The discovery of Trastuzumab 
(Herceptin®) revolutionized the treatment of HER2-positive breast cancer. 
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1.2.3. Triple negative breast cancer (TNBC) 

They are known as triple negative breast cancer because of lacks estrogen, progesterone and HER2 receptors. [14] [18] 
Combination chemotherapy is still the standard treatment for early TNBC, and many patients respond well to this 
method. Like HER2-positive breast cancer the tumor’s response to neo adjuvant therapy may affect subsequent 
adjuvant therapy. 

1.3. Treatments 

1.3.1. Surgery 

Surgery is the elimination of the tumor and a few surrounding healthful tissues for the duration of an operation. The 
kinds of surgical operation for breast cancers mostly consist of the following:  

 Lumpectomy 

This is the elimination of the tumor and a small, most cancers-unfastened margin of healthful tissue across the tumor.  

 Mastectomy 

This is the surgical elimination of the complete breast. There are numerous kinds of mastectomies. 

1.3.2. Radiation therapy (High-energy X-rays or other particles to kill cancer cells) 

There are different types of radiation therapy: 

 External beam radiation therapy 

This is the most common type of radiation therapy performed outside the body. 

 Intraoperative radiotherapy 

This is the case when the probe is used for radiation therapy in the operating room. 

 Brachytherapy 

This type of radiation therapy is done by placing a radiation source on the tumor. Although the research results are 
encouraging, intra operative radiotherapy and brachytherapy have not been widely used radiation therapy can be 
performed after or before surgery. After surgery, adjuvant radiation therapy should be given. Neoadjuvant radiation 
therapy is radiation therapy performed before surgery. 

1.3.3. Hormone therapy (endocrine therapy) 

Estrogen is a hormone produced by the ovaries and other tissues that can promote the growth of HR+ breast cancer. 
About 83% of breast cancers are HR+ [5] [18]. Hormone therapy can be used to block the effect of estrogen on the 
growth of breast cancer cells. These drugs are different from menopausal hormone therapy, which actually increases 
hormone levels. For premenopausal women, the standard treatment is tamoxifen for up to 10 years. However, for 
women with a high recurrence rate, it is recommended to combine ovarian suppression with tamoxifen or aromatase 
inhibitors. 212In postmenopausal women, aromatase inhibitors (letrozole, anastrozole, and exemestane) are the 
preferred hormone therapy. 

1.3.4. Targeted therapy 

A variety of drugs that can be used to treat the HER2+ subtype, which accounts for about 15% of all breast cancers in 
American women. Trastuzumab is the first approved drug, a monoclonal antibody that directly targets the HER2 
protein. 

1.3.5. Immunotherapy 

Immunotherapy is a new field of breast cancer treatment. These drugs stimulate the body's own immune system to 
better recognize and destroy cancer cells. Checkpoint inhibitors are a type of immunotherapy that has been identified 
for the treatment of certain types of breast cancer, especially triple-negative breast cancer. 
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2. Liver cancer 

2.1. Introduction 

Cancer that begins in the liver, this is known as primary liver cancer. Cancers that start in other parts of the body are 
more likely to spread to the liver. This is called metastatic cancer. Cancer that spreads to the liver from another part of 
the body is not liver cancer; it is based on the origin of the cancer [3] [6]. Such as pancreatic cancer, colon cancer, 
stomach cancer, breast cancer, lung cancer or any other cancer that has spread. The liver is still named after the organ 
from which it originated. Cancer that started in another organ and then spread to the liver received different treatments. 

Table 1 Types of cancers and information related to targeting age groups 

Type of Liver Cancer Description Comment 

Hepatocellular 

carcinoma 

(HCC) 

The type of liver cancer tells how common is hepatocellular 
carcinoma (HCC)? Hepatocellular carcinoma can show 
different growth patterns. Some tentacle-like growths 
spread through the liver. This model is most common in the 
United States. Some start as a single tumor and then spread 
to other places. The liver is in the process of disease. 

Approximately 75% of 
primary liver cancers in 
adults are hepatocellular 
carcinomas. 

Cholangiocarcinoma 

(Bile duct cancer) 

Cholangiocarcinoma develops from cells in the bile ducts of 
the liver. It is a thin tube that leads from the liver to the small 
intestine. The bile ducts start from the liver and are several 
smaller, interconnected tubes. 

About 10% to 20% of 
primary liver cancers in 
adults are 
cholangiocarcinoma. 

Angiosarcoma 

Hepatoblastoma 

Secondary liver cancer 
(metastatic liver 
cancer) 

Angiosarcoma starts in the blood vessels of the liver and 
grows rapidly. The most common type of childhood liver 
cancer. In most cases, when cancer is found in the liver, it 
does not start from there, but from other parts of the body 
(such as pancreas, colon, stomach, breast, lung, or lung) 
Diffusion (transfer). Because this cancer has spread from its 
initial (primary) focus, it is called secondary liver cancer. 

About 1% of primary liver 
cancers in adults are 
angiosarcomas. 

 

2.2. Treatment 

2.2.1. Embolization Therapy 

Embolization is a process that injects materials at once into an artery with inside the liver to dam or lessen the blood 
waft to a tumor with inside the liver.  

Types were mentioned as follows: 
 Trans-arterial embolization (TAE) 

 Trans-arterial chemoembolization (TACE) 

 Drug-eluting bead chemoembolization (DEB-TACE) 

 Radioembolization (RE): (Embolization + Radiation therapy) 

2.2.2. Targeted Drug Therapy 

The chemotherapy, these drugs enter the bloodstream and reach almost all areas of the body. This makes them 
potentially useful for cancers that have spread to distant parts of the body. Since standard chemotherapy is not very 
effective for most liver cancer patients, doctors have focused more on targeted therapy.  

Kinase inhibitors 

Kinases are proteins on or near the cell surface that can transmit important signals to the cell's control centre. Many 
drugs used to treat liver cancer are kinase inhibitors. [5] One of two possibilities: a) some kinases promote the direct 
growth of tumor cells. b) Certain kinases help tumors make new blood vessels and make them grow (a process called 
angiogenesis). Blocking these proteins usually helps prevent the growth of cancer. Sorafenib (Nexavar) and lenvatinib 
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(Lenvima) can be used as the first treatment for liver cancer when it does not respond to surgery or has spread to other 
organs. Regorafenib (Stivarga) and Cabozantinib (Cabometix) are drugs that can be used to treat advanced liver cancer, 
usually after other treatments are stopped. 

 Monoclonal antibodies 

Monoclonal antibodies used to treat liver cancer affect the tumor ability to form new blood vessels, which need to grow 
beyond a certain size. This growth of new blood vessels is called angiogenesis, which is why these drugs are often called 
angiogenesis inhibitors. Bevacizumab (Avastin) is a monoclonal antibody that targets vascular endothelial growth 
factor (VEGF), a protein that helps to form new blood vessels. The drug can be used in combination with 
immunotherapy. Ramucirumab (Cyramza) Ramucirumab is a monoclonal antibody that objectives a VEGF receptor 
(VEGFR) protein on cells, that could assist to prevent the formation of latest blood vessels. This drug may be used to 
deal with superior liver cancer, normally after every other remedy stops working. 

2.2.3. Immunotherapy 

An important part of the immune system is its ability to avoid attacks from normal human cells. To do this, use 
"checkpoints"- proteins on immune cells must be activated (or inactivated) to trigger an immune response. Cancer cells 
sometimes use these checkpoints to avoid being attacked by the immune system. New drugs aimed at these checkpoints 
show promise for the treatment of liver cancer. PD-1 and PD-L1 inhibitors and PD-1 is a checkpoint protein on immune 
cells called T cells. Atezolizumab (Tecentriq) targets the PD-L1 protein. Blocking this protein can help stimulate an 
immune response against cancer cells. This can reduce the size of the tumor or slow its growth. CTLA-4 inhibitor e.g. 
Ipilimumab (Yervoy) is another drug that stimulates the immune response, but it has a different purpose, it can block 
CTLA-4, which is another protein in T cells that can usually help the test. 

3. Lung cancer 

Lung cancers generally start in the cells lining the bronchi and parts of the lung like bronchioles or alveoli. Lung cancer 
mainly occurs in aged people. Mostly people diagnosed with lung cancer are 65 or older; a very a smaller number of 
people diagnosed are younger than 45. The Average age of people when diagnosed with lung cancer is about 70 [8] [10] 
[11] [24]. 

3.1. Types 

3.1.1. Non-small cell lung cancer (NSCLC) 

About 80% to 85% of lung cancers are non-small cell lung cancer. Adeno carcinoma, squamous cell carcinoma, and large 
cell carcinoma are the main subtypes of NSCLC. Non-small cell lung cancer (NSCLC) is the most common type of lung 
cancer, and it is one of the leading causes of cancer Deaths. 

3.1.2. Small cell lung cancer (SCLC) 

About 10% to 15% of all lung cancers are Small Cell Lung Cancer and it is also known as oat cell. Compared between 
non-small cell lung cancer and small cell lung cancer has a shorter doubling time, higher growth fraction, and earlier 
development of metastases. 

3.2. Diagnosis 

3.2.1. Real-time tumor imaging 

Researchers are looking to help improve treatment by using newest imaging techniques, like four-dimensional 
Computed tomography (4DCT). In this technique, continuously 30 seconds scanning the chest with CT Machine. It shows 
where the tumor is in relation to other structures as a person breathes to help the doctor. 4DCT can be used to determine 
exactly where the tumor is during each part of the breathing cycle to improve treatment. This technique is also used to 
take decision of a patient might be eligible for surgery or not. 

3.3. Treatment 

3.3.1. Surgery 

Generally, doctors now use video-assisted thoracic surgery (VATS) to treat some small lung tumors. In a novel approach 
to this type of operation, the surgeon sits at a specially designed Control panel inside the operating room to contrivance 
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long surgical instruments using Robotic arms. This novel approach, also known as robotic assisted surgery. It is now 
being used in some larger cancer centers for treatment. 

3.3.2. Targeted therapy drugs 

Researchers are learning more about the inner workings of lung cancer cells which control their growth and spread. 
This work had led to the development of novel targeted therapy. In those 6 drugs, most of which are already being used 
for treatment of non-small cell lung cancer. Included drugs are like sunitinib, sorafenib, vandetanib, and cabozantinib. 

3.3.3. Immunotherapy 

Cancer cells may sometimes avoid being attacked by the body’s immune system by using certain “checkpoints” that 
normally keep the immune system in check. Immunotherapy is a group of medicines which stimulate the immune 
system of a patient to target and kill cancer cells. In that the medicine known as pembrolizumab is an option for NSCLC. 
It is administered through a drip intravenous in the arm and hand 30 minutes required to take a dose.  

 

Figure 1 Factors that produces genetic mutation which leads to various types of cancers. Most effective novel 
treatments indicated as green and conventional treatments mentioned by red which having more side effects as 

compared to novel [Self-created by biorender software – 100% unique] 

3.4. Expansions of Existing Treatments for Lung Cancer 

The FDA also approved the expanded use of previously approved therapeutics. Of these, were expansions of 
immunotherapy regimens? 

 The approval of the PD-L1 inhibitor durvalumab (Imfinzi) in combination with etoposide and either 

carboplatin or cisplatin as first-line treatment of patients with extensive-stage SCLC.  

 The approval of nivolumab and ipilimumab as first-line treatment for patients with metastatic NSCLC with PD-

L1 tumor expression of at least 1 percent, as determined by an FDA-approved test, with no epidermal growth 

factor receptor (EGFR) or anaplastic lymphoma kinase (ALK) genomic tumor aberrations. 
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4. Leukemia 

Leukemia is a cancer of the blood and bone marrow. In simple terms, cancer is defined as the uncontrolled growth of 
abnormal cells. Cancer can develop somewhere in the body [29.] In leukemia, this rapid, out-of-control growth of 
abnormal cells takes place in the bone marrow of bones. These abnormal cells then spill into the bloodstream. Unlike 
other cancers, leukemia generally doesn’t form into a mass (tumor) that can be seen in imaging tests, such as X-rays. 
Leukemia occurs when abnormal white blood cells in the bone marrow quickly increase and destroy normal blood cells. 
This leaves a person prone to infection. The method of treatment for leukemia depends on the type of white blood cell 
affected and whether the disease is acute or chronic. 

4.1. Types 

4.1.1. Acute myeloid leukemia (AML) 

It is most common type of acute leukemia. It is most common in older adults (over 65 years of age) and in men compared 
with women. Generally, 4.3 per 100,000 men and women or 21,400 new cases of AML per year are diagnosed in the 
United States [3] [15]. 

4.1.2. Acute lymphocytic leukemia (ALL) 

It is the more common type of leukemia in children, teens, young adults and those who are up to 39 years of age. Nearly 
54% of new cases occur in those under the age of 20. This is more common in persons of Hispanic and White origin. 
Generally, 1.7 per 100,000 men and women or 5,900 new cases of ALL per year are diagnosed in the United States. 

4.1.3. Chronic myelogenous leukemia (CML) 

This leukemia is most common in older adults (extra common in those over 65 years of age) and in men. It is rarely 
occurs in children.Near about 1.9 per 100,000 men and women or 8,900 new cases of CML per year are diagnosed in 
the United States [25] [28]. 

4.1.4. Chronic lymphocytic leukemia (CLL) 

It is the most common chronic leukemia in adults (more common in those over 65 years of age). Generally it is more 
common in men than women and especially in white men. Near about 4.9 per 100,000 men and women or 20,700 new 
cases of CLL per year are diagnosed in the United States. 

Table 2 The National Cancer Institute (NCI) reports the following survival data for the four main types of leukemia. 
(Data source: SEER Cancer Statistics Review, 1975-2016, National Cancer Institute, Bethesda) 

Types of Leukemia ALL AML CLL CML 

Survival rate* 65.27% 29.15% 82.79% 73.89% 

Deaths per population of 100,000  0.603 2.562 1.026 0.451 

Death among those age 60-70 60+ 73+ 70+ 

ALL: Acute Lymphocytic Leukemia; AML: Acute Myelogenous Leukemia;  
CLL: Chronic Lymphocytic Leukemia; CML: Chronic Myelogenous Leukemia. 

*Compares patients diagnosed with cancer vs. people (cancer free) of same age and sex. 

4.2. Treatment 

Table 3 Various types of leukemia and treatments 

ALL (Acute Lymphocytic 
Leukemia) 

CLL (Chronic Lymphocytic 
Leukemia) 

CML (Chronic Myeloid 
Leukemia) 

AML (Acute Myeloid 
Leukemia) 

Immunotherapy: 

Monoclonal antibody: 
Blinatumomab 

Radiation: 

External beam radiation 
therapy 

Targeted Therapy: 

tyrosine kinase inhibitors: 
Imatinib 

 

Stem Cell Transplant: 

Allogenic 

https://my.clevelandclinic.org/health/articles/6210-leukemia-chronic-lymphocytic-leukemia
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Targeted Therapy: 

Tyrosine kinase 
inhibitors: Imatinib. 

Monoclonal antibodies 

Rituximab 

Obinutuzumab 

Chemotherapy: 

Hydroxyurea 

Onacetaxine 

Surgery: 

Placement of central 
venouscatheter 

Stem Cell Transplant: 

Allogenic also known as a 
non-myeloablative or 
reduced-intensity 
transplant 

Chemotherapy: 

Purine analogs : Fludarabine 

Alkylating agent: Chlorambucil 

Corticosteroids: Predinisone 

Lymphocyte Infusion (LI): 

Used after a stem cell 
transplant with DLI a 
person is given more WBCs 

Chemotherapy: 

Cytarabine 

Daunorubicin 

Radiation: 

External EMR therapy 

Surgery: 

Splenectomy 

Surgery: 

Splenectomy 

Radiation: 

External EMR 

Chemotherapy: 

Induction 

Consolidation 

Maintenance 

Targeted Therapy: 

Kinase inhibitors: Ibrutinib 

PI3K inhibitors: 

Interferon therapy: 

& 

Stem Cell Transplant 
Biological Therapy: 

Targeted Therapy: 

FLT3 inhibitors 

IDH inhibitors 

BCL2 inhibitors 

Conclusion 

Cancer is a deadly and most important topic to be considered. Many strategies for treating cancer are upcoming. There 
are many novel therapies for cancer around the globe. It is surprised, we know what cancer is but we don’t know how 
to cure cancer. We still give treatment which we know doesn’t work chemotherapy and a lot of things and we know it 
doesn’t work, but we still give it because it’s a big business you will be surprised to know that cancer business in America 
is 2.5 trillion dollars business. So, we wanted to be perpetuated. Now we know 75% of the cancers are either due to 
Tobacco or due to alcohol, but no government in the world. Nowhere has come forward to ban tobacco and 
alcohol because they are the ones who get them a lot of tax and the government’s run on the tax money comes from 
tobacco and alcohol to great extent. So, we want cancer but we don’t want cancer to go cancer is a business supposing 
cancer business goes away cancer disappears. You will be surprised that industries will close. Quite a lot of industries 
will close similarly if diabetes goes away. Being a very fatal disease, many scientists and researchers are working for its 
all-possible methods for treatments. Our study gave a proper description of all the novel treatments to be used in this 
disease. Types of cancer like breast cancer, liver cancer, lung cancer and leukemia are discussed in our study. 
This description helps for the awareness about the detailed cause of cancer. The novel treatments like Target therapy, 
Hormone therapy, Immunotherapy etc., are discussed in this study. Many researchers are still working on therapies for 
cancer. 
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