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VISION
To impart quality education to the Students and

mould them into proactive multifaceted
Pharmacists.

MISSION

To establish a centre of Academic excellence and
research in Pharmacy Education and thereby
produce professionally competent and ethically
sound Pharmacist to cater to the needs of the
global society.

PROGRAM EDUCATIONAL OBJECTIVES
(PEOs)

After graduation students will

1. Reflect critical thinking and problem
solving skills through their Pharmaceutical
knowledge, expertise and competency in
industry, higher studies and research.

. Practice ethics and values in their
profession.

. Contribute effectively in various fields of
social healthcare system.

. Inculcate leadership and entrepreneurship
capabilities through effective
communications, appropriate time
management and self-upgradation.







EDITORS DESK

Mr. Pavankumar Wankhade Mrs. Kajal Bhagat

The technological advancements, like media and internet, have surely helped the
pharmacist patients as well as the clinicians. However, many traditional disease issues, remain
the same. Yet the woes of treating the same continue and the pharmacist try to find and
develop better ways to alleviate the sufferings of the patient. The advancements in science and
technology continue, and different modes of new treatments and diagnostic modalities
continue to emerge. Yet the common diseases, historically seen in the patients, are still the
subject of medical research, books, journals and the medical industry as a whole. The current
' issue of the journal highlights on awareness of cancer. In the issue we published the papers ‘
' about detail information about different types of cancer. Thus, this particular issue will be
helpful, for all pharmacist to understand their role better.

Mr. Pavankumar Wankhade, Assistant Professor

The current issue focuses upon the topic of utmost priority that is “Health”, addressing
the current need of an hour and spreading awareness about some common diseases, our
students and faculty members have put forward some informative articles. world cancer day is
an opportunity for people and communities to unite behind the theme “Close the Care Gap” to

@ “ The campaign is all about understanding and recognizing the inequities in cancer care around )
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the globe. This World Cancer Day, we recognize the power of working together. We know
that every single one of us has the ability to make a difference, large or small, and that
together we can make real progress in reducing the global impact of cancer.
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Mrs. Kajal Bhagat, Assistant Professor

.k : “We would like to express our gratitude and heartfelt thanks to our beloved Principaé ).
br. Niraj \yawahare for constant support and motivation. We are also gratefuﬁ;) our Vice
Principal DF. (Mrs). Shilpﬁ Chaudbhari, all the teaching, non-teaching'*’ staff and our'Students.”
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“A POSITIVE attitude is a good
MEDICINE?”

!
748 R\

5 ,/
' Y -
.(‘ . \\ ,\ )

v._‘J

Cancer is a large group of diseases that can start in almost any organ
or tissue of the body when abnormal cells grow uncontrollably, go
beyond their usual boundaries to invade adjoining parts of the body
and/or spread to other organs. The latter process is called
metastasizing and is a major cause of death from cancer.

A neoplasm and malignant tumour are other common names for
cancer.

Dr. D. Y. Patil College of Pharmacy Akurdi Pune-44 Q @



Technical Magazine 2024-2025

HEAD AND NECK CANCER

Mr. Sharayu Buchude, Mrs. Pranita Shankaratti

Department of PharmD: Dr. D. Y. Patil College of Pharmacy, Akurdi, Pune

ABSTRACT

Head and neck cancer is the seventh most common
type of cancer worldwide and comprise of a diverse
group of tumours affecting the upper aero digestive
tract. Although many different histology’s exist, the
most common is squamous cell carcinoma.
Historical records as far back as 3000 BCE show
that oral and head and neck cancer was a disease
process well known to Egyptian physicians. During
the 20th century, evidence-based medicine
catalysed the development of rigorous science-
based diagnostic and treatment protocols.
Predominant risk factors include tobacco use,
alcohol abuse, and oncogenic viruses, including
human papillomavirus and Epstein-Barr virus.
Head and neck malignancies remain challenging to
treat, requiring a multidisciplinary approach, with
surgery, radiotherapy, and systemic therapy serving
as key components of the treatment of locally
advanced disease. Although many treatment
principles overlap, treatment is generally site-
specific and histology specific. This Seminar
outlines the current understanding of head and neck
cancer and focuses on treatment principles, while
also discussing future directions to improve the
outcomes of patients with these malignancies.

INTRODUCTION

Head and neck cancer is the seventh most common
type of cancer worldwide and comprise of a diverse
group of tumours affecting the upper aero digestive
tract. Head and neck cancer (HNC) is a group of
epithelial malignancies involving the upper shared
respiratory/digestive tract (lips, oral cavity,
oropharynx, nasal cavity, nasopharynx,
hypopharynx and larynx/upper trachea), the
salivary glands and lymphadenopathy associated
with these diseases. Cancers of the brain, the eye,
the oesophagus, the thyroid gland, and the skin of
the head and neck are not usually classified as head
and neck cancers.[? Although many different
histology’s exist, the most common is squamous
cell carcinoma. Predominant risk factors include
tobacco use, alcohol abuse, and oncogenic viruses,
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including human papillomavirus and Epstein-Barr
virus. Lump or sore that does not heal, sore throat
that does not go away, trouble swallowing, change
in voice. The treatment can include surgery,
radiation therapy, chemotherapy, targeted therapy,
immunotherapy, or a combination of treatments.
The treatment plan for an individual patient depends
on a number of factors, including the location of the
tumour, the stage of the cancer, and the person’s age
and general health. I

HISTORY

Historical records as far back as 3000 BCE show
that oral and head and neck cancer was a disease
process well known to Egyptian physicians.
Luminaries such as Hippocrates, Galen, Pott, and
Virchow were instrumental in shaping our
understanding of the etiology and pathogenesis of
cancer. During the 20th century, evidence-based
medicine catalysed the development of rigorous
science-based diagnostic and treatment protocols. [
The use of surgery, therapeutic radiation, and
chemotherapy as single-treatment agents or in
combination with one another gradually emerged as
the preferred approach to cancer therapy. The
recognition of tobacco, alcohol, and human
papillomavirus as etiological agents in oral and
head and neck cancer prompted the development of
new diagnostic aids and treatment strategies to
mitigate cancer progression. More in-depth
mechanistic insights into the multistep process of
oral and head and neck cancer were made possible
by the use of the hamster buccal pouch and mouse
models. New technologies, such as the sequencing
of the human genome, metabolomics, and
proteomics, have provided the foundation for what
we today call precision medicine. 12


https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000044971&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045214&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000270742&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000045729&version=Patient&language=en

Incidence Mortality

ETIOLOGY

Using tobacco: Tobacco use is the most
common cause of head and neck cancers.
Approximately 70% to 80% of these cancers
are linked to tobacco use. Tobacco use includes
smoking cigarettes, cigars or pipes or using
chewing tobacco, snuff or dip. Exposure to
second-hand smoke may also increase your
risk.

Drinking too much alcohol: Consuming too
much alcohol can increase your risk. If you
drink, the Centres for Disease Control and
Prevention (CDC) recommends no more than
two drinks daily for men and people AMAB and
no more than one drink daily for women and
people AFAB.

Human  papillomavirus (HPV): The
occurrence of head and neck cancers associated
with HPV infection is on the rise, especially
among younger adults. Up to 75% of
oropharyngeal cancers are associated with HPV
infection. )

Epstein-Barr virus (EBV): EBV is most
commonly associated with mono, but it’s
related to cancer risk, too. Research suggests
that an EBV infection can lead to
nasopharyngeal cancer. ¥

Having a weak immune system: A weakened
immune system makes it harder for your body
to fight cancer. HIV infection and recent major
surgeries (like organ or bone marrow
transplants) have both been associated with
cancer resulting from weakened immune
systems. %)

Exposure to substances: You may expose you
to substances linked to head and neck cancers,
including asbestos, pesticides, wood dust, paint
fumes, etc.
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Radiation exposure: Radiation treatment for
malignant or benign tumours has been linked to
salivary gland cancer, but the risk is low.

Diet: Eating too many salt-cured foods (like
salt-cured meat and fish) can increase your risk
of nasopharyngeal cancer.

Genes: Your genes may increase your cancer
risk. For example, people with Fanconi anaemia
inherit genes from their biological parents that
increase their risk of certain cancers, including
head and neck cancers. Your genes may make
you more likely to develop cancer if you use
tobacco.

Poor dental hygiene: Not taking care of your
teeth and gums can increase your risk of
periodontal disease and oral cancer.!”!

B Thyroid carcinomas

B Carcinomas of salivary glands

W Nasopharyngeal carcinomas

B Carcinomas of the oral cavity and
oropharynx

B Malignant melanomas

B Others

TYPES OF HEAD AND NECK CANCER

1.

Laryngeal and hypopharyngeal cancer:
the voice box is a short passageway
formed by cartilage just below the pharynx
in the neck. The voice box contains the
vocal cords and epiglottis.

Nasal cavity and paranasal sinus cancer.
The nasal cavity is the space just behind the
nose where air passes on its way to the
throat. The paranasal sinuses are the air-
filled areas that surround the nasal cavity.
Nasopharyngeal cancer. The nasopharynx
is the air passageway at the upper part of
the throat behind the nose.

Oral and oropharyngeal cancer. The oral
cavity Includes the lips, the front two-thirds
of the tongue, the gums, the lining inside
the cheeks and lips, the floor under the
tongue.

Salivary gland cancer:  The major
salivary glands are in the floor of the mouth
and near the jawbone. The salivary glands
produce saliva. Minor salivary glands are



https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046650&version=Patient&language=en
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=CDR0000046421&version=Patient&language=en

located throughout the mucous membranes
of the mouth and throat.
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CLINICAL PRESENTATION

e A mouth sore that bleeds

e A red or white patch on the gums, tongue
o Aswelling, thickness in the neck or face
o A persistent sore throat

e Chewing or swallowing difficulties

e Mouth or tongue numbness

o Persistent hoarseness or vocal changes

e Blood in the sputum Frequent nosebleeds
e Ear pain

DIAGNOSIS

o A physical exam: Include checking of oral and
nasal cavities, neck, throat and tongue. The
neck, lips, gum and cheeks may have lumps.

o An endoscopy: This procedure uses a thin,
lighted tube called an endoscope that allows to
see the nasal cavity, throat, voice box or other
areas where patient experiencing symptoms. A
nasal endoscopy helps to view nasal cavity. A
laryngoscopy allows to view the voice box
(larynx).

o Imaging tests: Head and neck X-rays, CT
scans, MRIs and PET scans create pictures of
areas inside the head and neck.

o Lab tests: Blood test, test for viruses like HPV
or EBV, the biomarker testing (molecular
testing) to check for proteins common in
particular head and neck cancers.["!

o Abiopsy: Abiopsy is the only way to diagnose
cancer. Common biopsy methods used to
diagnose head and neck cancers include fine
needle aspiration and core needle biopsy.

TREATMENT

¢+ Surgery: Surgeons may remove the tumor and
a margin of surrounding healthy tissue. The
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surgeon may also remove the lymph nodes in
your neck if they suspect the cancer’s spread
there.

+ Radiation therapy: The most common form of
radiation for head and neck cancers uses a
machine that directs high-energy X-rays toward
your tumor (EBRT). You may receive radiation
as a standalone treatment or alongside other
treatments like surgery and chemotherapy.
Radiation therapy can help relieve symptoms,
too.l!

+» Chemotherapy: Chemotherapy uses a single
drug or a combination of drugs to kill cancer
cells. It’s more commonly used for advanced-
stage head and neck cancers.

+ Targeted therapy: These drugs target specific
types of cancer. They’re most often used in
combination with other treatments to treat
advanced head and neck cancers. Cetuximab is
a drug that targets a tumor protein called
epidermal growth factor (EGFR) and is U.S.
Food and Drug Administration (FDA)-
approved to treat particular head and neck
cancers. There are treatments approved by the
FDA specific to genetic changes, such as
Larotrectinib, which is used to treat people with
mutations in their NTRK gene.8I5]

< Immunotherapy: Immunotherapy  drugs
activate (or boost) your immune system to
identify and destroy cancer cells more
effectively. Pembrolizumab and nivolumab are
two FDA-approved immunotherapy drugs used
to treat certain head and neck cancers that’ve
spread or returned following treatment.
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BLADDER CANCER: ADVANCE TREATMENTS

Mrs. Kajal Bhagat

Department of Pharmacognosy, Dr. D.Y Patil College of Pharmacy. Akurdi, Pune

INTRODUCTION

Bladder cancer is a common type of cancer that
begins in the cells of the bladder. The bladder is a
hollow muscular organ in your lower abdomen that
stores urine.

Bladder cancer most often begins in the cells
(urothelial cells) that line the inside of your bladder.
Urothelial cells are also found in your kidneys and
the tubes (ureters) that connect the kidneys to the
bladder. Urothelial cancer can happen in the
kidneys and ureters, too, but it's much more
common in the bladder.

Most bladder cancers are diagnosed at an early
stage, when the cancer is highly treatable. But even
early-stage bladder cancers can come back after
successful treatment. For this reason, people with
bladder cancer typically need follow-up tests for
years after treatment to look for bladder cancer that
recurs.

Bladder cancer occurs when cells in the bladder
start to grow without control. The bladder is a
hollow, balloon-shaped organ in the lower part of
the abdomen that stores urine.

The bladder has a muscular wall that allows it to get
larger to store urine made by the kidneys and to
shrink to squeeze urine out of the body. There are
two kidneys, one on each side of the backbone,
above the waist. The bladder and kidneys work
together to remove toxins and wastes from body
through urine:

e Tiny tubules in the kidneys filter and clean the
blood.

e These tubules take out waste products and make
urine.

e The urine passes from each kidney through a long
tube called a ureter into the bladder.

e The bladder holds the urine until it passes through
a tube called the urethra and leaves the body.

Dr. D. Y. Patil College of Pharmacy Akurdi Pune-44

ANATOMY OF FEMALE AND MALE
BLADDER

Right kidney

\ Urethra ——l

Anatomy of the male urinary system (left panel) and
female urinary system (right panel) showing the
kidneys, ureters, bladder, and urethra. The inside of
the left kidney shows the renal pelvis. An inset
shows the renal tubules and urine. Also shown are
the prostate and penis (left panel) and the uterus
(right panel). Urine is made in the renal tubules and
collects in the renal pelvis of each kidney. The urine
flows from the kidneys through the ureters to the
bladder. The urine is stored in the bladder until it
leaves the body through the urethra.

TYPES OF BLADDER CANCER

Urothelial carcinoma (also called transitional cell
carcinoma) is cancer that begins in the urothelial
cells, which line the urethra, bladder, ureters, renal


https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45070&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46325&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46562&version=patient&language=English&dictionary=Cancer.gov

pelvis, and some other organs. Almost all bladder
cancers are urothelial carcinomas. Urothelial cells
are also called transitional cells because they
change shape. These cells are able to stretch when
the bladder is full of urine and shrink when it is
emptied.

Other types of bladder cancer are rare:

e Squamous cell carcinoma is cancer that begins
in squamous cells (thin, flat cells lining the inside
of the bladder). This type of cancer may form
after long-term irritation or infection with a
tropical parasite called schistosomiasis, which is
common in Africa and the Middle East but rare
in the United States. When chronic irritation
occurs, transitional cells that line the bladder can
gradually change to squamous cells.

e Adenocarcinoma: is cancer that begins in
glandular cells that are found in the lining of the
bladder. Glandular cells in the bladder
make mucus and other substances.

¢ Small cell carcinoma of the bladder: Is cancer
that begins in neuroendocrine cells (nerve-like
cells that release hormones into the blood in
response to a signal from the nervous system).

SYMPTOMS
Bladder cancer signs and symptoms may include:

e Blood in urine (hematuria), which may cause
urine to appear bright red or cola colored,
though sometimes the urine appears normal,
and blood is detected on a lab test

e  Frequent urination
e Painful urination
e Back pain
CAUSES

Bladder cancer begins when cells in the bladder
develop changes (mutations) in their DNA. A cell's
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DNA contains instructions that tell the cell what to
do. The changes tell the cell to multiply rapidly and
to go on living when healthy cells would die. The
abnormal cells form a tumor that can invade and
destroy normal body tissue. In time, the abnormal
cells can break away and spread (metastasize)
through the body.

BLADDER CANCER DIAGNOSIS

If patient have symptoms or lab test results that
suggest bladder cancer, doctor will need to find out
if they are due to cancer or another condition.
Doctor may

o Ask about personal and family medical history to
learn more about symptoms and possible risk
factors for bladder cancer.

o Ask for a sample of urine so it can be checked in
the lab for blood, abnormal cells, or infection.

e Do a physical exam, which for women, may
include a pelvic exam, to check for signs of
cancer

TESTS TO DIAGNOSE BLADDER CANCER
1. Cystoscopy:

A cystoscope (a thin, tube-like instrument with a
light and a lens for viewing) is inserted through the
urethra into the bladder. Fluid is used to fill the
bladder. The doctor looks at an image of the inner
wall of the bladder on a computer monitor to check
for abnormal areas.

2. Biopsy:

A biopsy is usually done during a cystoscopy
procedure. Biopsy is a procedure in which a sample
of cells or tissue is removed from the bladder so that
a pathologist can view it under a microscope to
check for signs of cancer. It may be possible to
remove the entire tumor at the time of the biopsy.


https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46562&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46630&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44310&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46274&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=444968&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45873&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=45873&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=322873&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46244&version=patient&language=English&dictionary=Cancer.gov

Cystoscopy

Cystoscope

Talk with your doctor to learn what to expect during
and after your cystoscopy and biopsy. Some people
have blood in the urine or discomfort and a burning
sensation while urinating for a day or two.

To learn about the type of information that can be
found in a pathologist’s report about the cells or
tissue removed during a biopsy, see Pathology
Reports.

3. Computed tomography (CT) urogram or
intravenous pyelogram (IVP):

CT urogram is a test that takes a CT scan of
the urinary tract using a contrast dye injected into a
vein. To begin the procedure, a CT machine takes a
series of detailed pictures of the kidneys. The
contrast dye is then injected, and another CT scan
of the kidneys, bladder, and ureters is done. About
10 minutes later, a final scan is taken as the contrast
dye drains from the kidneys into the bladder. CT
urogram also captures detailed pictures of nearby
bones, soft tissues, and blood vessels. This allows
the doctor to see how well your urinary tract is
working and to check for signs of disease.

IVP is an x-ray imaging test of your urinary tract.
After a contrast dye is injected into a vein, a series
of x-ray pictures of the kidneys, ureters, and bladder
are taken to find out if cancer is present in these
organs. As the contrast dye moves through the
kidneys, ureters, and bladder, more x-ray pictures
are taken at specific times. This allows your doctor
to see how well your urinary tract is working and to
check for signs of disease.

Dr. D. Y. Patil College of Pharmacy Akurdi Pune-44
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4. Urine tumor marker test:

Urinary tumor markers are substances found in the
urine that are either made by bladder cancer cells or
that the body makes in response to bladder cancer.
For this test, a sample of urine is checked in the lab
to detect the presence of these substances. Urine
tumor marker tests may be used to help diagnose
some types of bladder cancer.

TESTS TO STAGE BLADDER CANCER

If you’re diagnosed with bladder cancer, you will be
referred to a urologic oncologist. This is a doctor
who specializes in diagnosing and treating cancers
of the male and female urinary tract and the
male reproductive organs. They will recommend
tests to determine the extent of cancer. Sometimes
the cancer is only in the bladder. Or, it may have
spread from the bladder to other parts of the body.
The process of learning the extent of cancer in the
body is called staging. It is important to know the
stage of the bladder cancer to plan treatment.

1. Computed tomography (CT) scan:

A CT scanuses a computer linked to an x-ray
machine to make a series of detailed x-ray pictures
of areas inside the body from different angles. A
dye may be injected into a vein or swallowed to help
the organs or tissues show up more clearly.

2. Magnetic resonance imaging (MRI):

MRI uses a magnet, radio waves, and a computer to
make a series of detailed pictures of areas inside the
body, such as the bladder. This procedure is also
called nuclear magnetic resonance imaging. Images
may be taken at three different times after the dye is
injected, to get the best picture of abnormal areas in
the bladder. This is called triple-phase MRI.

3. Chest x-ray:

A chest x-ray is an x-ray of the organs and bones
inside the chest. An x-ray is a type of high-
energy radiation that can go through the body and
onto film, making a picture of areas inside the chest.


https://www.cancer.gov/about-cancer/diagnosis-staging/diagnosis/pathology-reports-fact-sheet
https://www.cancer.gov/about-cancer/diagnosis-staging/diagnosis/pathology-reports-fact-sheet
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46095&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=409764&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=44678&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46325&version=patient&language=English&dictionary=Cancer.gov
https://www.cancer.gov/Common/PopUps/popDefinition.aspx?id=46638&version=patient&language=English&dictionary=Cancer.gov
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4. Bone scan:

A bone scan is a procedure that checks to see if
there are rapidly dividing cells, such as cancer cells,
in the bone. A very small amount
of radioactive material is injected into a vein and
travels through the bloodstream. The radioactive
material collects in the bones with cancer and is
detected by a scanner.

5. Advances in Bladder Cancer Research:

NCI-funded researchers are working to improve our
understanding of how to treat bladder cancer. With
recent advances in immunotherapy and targeted
therapy, treatment has the potential to become more
effective and less toxic.

:%’4%1&‘;’/"%%- Ml 18 e i
Microscopic view of a papillary urothelial
(transitional cell) carcinoma.

»

NEW BLADDER CANCER TREATMENTS

Bladder cancer treatments are based on the type of
bladder cancer and the stage of the disease. The
most common type of bladder cancer is transitional
cell carcinoma, also  called urothelial carcinoma,
which begins in cells in the innermost tissue layer
of the bladder. There are other types of bladder
cancers such as squamous cell carcinoma, small
cell carcinoma, and adenocarcinoma, among others.

The mainstays of bladder cancer treatment
are surgery, radiation therapy, chemotherapy,
and immunotherapy, depending on the stage.
Scientists continue to study novel treatments and
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drugs, along with new combinations of existing
treatments.

1. Chemotherapy Combo Effective for

Common Bladder Cancer:

Gemcitabine and docetaxel combo proves a good
alternative to BCG for high-risk non-muscle-
invasive bladder cancer.

Non-muscle-invasive bladder cancer is cancer that
has grown through the lining of the bladder but
hasn’t yet invaded the muscle layer of the bladder.
Treatment for this cancer is usually to remove the
tumor by scraping it from the bladder wall. Some
patients may receive additional treatment after
surgery with an  immune-based therapy
called bacillus Calmette-Guérin (BCG), or with
chemotherapy drugs such asmitomycin C
(Jelmyto) or gemcitabine put directly into the
bladder to reduce the risk that the cancer will
recur.

2. Immunotherapy:

Immunotherapy is treatment that helps the body’s
immune system fight cancer more effectively.
Certain immunotherapy drugs, called immune
checkpoint inhibitors, are approved to treat some
patients with locally advanced or metastatic bladder
cancer.

Patients whose bladder cancers respond to immune
checkpoint inhibitors tend to maintain those
responses for long periods. Ongoing clinical trials
will help researchers learn whether these extended
responses help patients live longer.

However, only a small number of patients respond
to immune checkpoint inhibitors. Scientists are
trying to develop biomarkers that could help
doctors identify which patients with bladder cancer
are likely to respond to these drugs. For example, a
checkpoint protein called PD-L1 has been studied
as a biomarker for response to treatment with
immune checkpoint inhibitors.
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Scientists have now begun to test immune
checkpoint inhibitors in earlier stages of bladder
cancer and in combination with other treatments,
such as chemotherapy:

e The NCI-sponsored AMBASSADOR trial is
comparing the immune checkpoint
inhibitor pembrolizumab (Keytruda) with
observation. This is being done in patients with
bladder cancer that invades the muscle layer of
the bladder wall (localized muscle-invasive
disease) or that has spread to nearby lymph nodes
(locally advanced disease) and has been
surgically removed. The trial will see if
pembrolizumab improves overall
survival or disease-free survival.

e In 2021, the Food and Drug
Administration (FDA) approved the immune
checkpoint inhibitor nivolumab (Opdivo) as an
additional (adjuvant) treatment of patients with
urothelial carcinoma who are at high risk of
recurrence after undergoing surgery for the
disease. This was the first FDA approval for the
adjuvant treatment of patients with this type of
cancer. In 2023, updated
trial results showed that people who received
nivolumab had a median disease-free survival of
22 months, compared with about 11 months for
those who received a placebo.

e In 2020, the FDA approved the immune
checkpoint inhibitor avelumab (Bavencio) for
people with advanced bladder cancer that has
shrunk or stopped growing after receiving
platinum-based chemotherapy. The approval is
for the use of avelumab as maintenance
therapy for advanced disease that has not spread
(locally advanced) or disease that has spread
beyond the bladder (metastatic).

3. Targeted Therapy:

Targeted therapy treats cancer by targeting proteins
that control how cancer cells grow, divide, and
spread. In 2019, erdafitinib (Balversa) became the
first targeted therapy to be approved by FDA to treat
patients with locally advanced or metastatic
urothelial carcinoma. This drug can be used to treat
some patients whose cancers have certain
alterations in the FGFR2 gene or FGFR3 gene.
Only about 20% of bladder cancers harbor an FGFR
gene alteration.
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An ongoing phase 3 study is comparing erdafitinib
with standard chemotherapy and with
pembrolizumab in patients with advanced bladder
cancer whose tumors have an FGFR
gene alteration. This study could help researchers
learn whether patients with FGFR-altered bladder
cancer benefit more from erdafitinib or an immune
checkpoint inhibitor versus chemotherapy.

4. Combination Therapy:

Researchers are testing many combinations of
therapies for bladder cancer, either by combining
several immunotherapy drugs or by combining an
immunotherapy drug with another type of
treatment.

e An early-phase clinical trial for patients with
muscle-invasive bladder cancer is studying the
combination of durvalumab (Imfinzi) with
tremelimumab before surgery. Giving these
drugs together before surgery may make the
tumor smaller and reduce the amount of normal
tissue that needs to be removed.

o A phase 3 trial istesting chemotherapy and
radiation therapy with or without the immune
checkpoint inhibitor atezolizumab in patients
with localized muscle-invasive bladder cancer.
Combining chemotherapy with radiation therapy
may kill more tumor cells than chemotherapy
alone.  Adding atezolizumab  (Tecentriq) to
radiation therapy and chemotherapy may further
improve outcomes in patients with localized
muscle-invasive bladder cancer.

o A study is testing the safety and efficacy of the
combination of the immune checkpoint inhibitor
durvalumab and the drug oportuzumab monatox
(Vicinium) for treating bladder cancer that has
not spread to the muscle in the bladder. Non-
muscle-invasive bladder cancer is early-stage
cancer, but it usually comes back after treatment.
The two drugs may act together to help the
immune system find and destroy cancer cells.

e One study is testing the experimental drug
enfortumab vedotin alone and with different
combinations  of  treatments, including
pembrolizumab, for treating bladder cancer.
Some parts of the study will focus on patients
with locally advanced and metastatic urothelial
cancer, whereas other parts will focus on patients
with muscle-invasive bladder cancer.
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5.  Antibody Drug Conjugates:

A monoclonal antibody is a type of protein made in
the lab that can bind to certain targets in the body,
such as those on cancer cells. An antibody
drug conjugate is a substance made up of a
monoclonal antibody that is chemically linked to a
drug. It has the ability to kill cancer cells without
harming other cells.

The antibody drug conjugate enfortumab vedotin-
ejfv. (Padcev) has beenapproved to treat
advanced/metastatic bladder cancer. It showed
positive results in patients who had previously been
treated with chemotherapy and an immune
checkpoint inhibitor. Researchers continue to study
this drugto see whether it can be used to treat
bladder cancer earlier in the disease process and to
evaluate it in combination with immunotherapy
and/or chemotherapy.

The combination of enfortumab vedotin-ejfv and
pembrolizumab is also being evaluated as a
treatment for patients with previously untreated
advanced bladder cancer.

6. Gene Therapy:

In 2022, the FDA approved a type of gene
therapy called nadofaragene firadenovec-vncg
(Adstiladrin) for some adults with a certain type of
high-risk, non-muscle-invasive bladder cancer. By
helping the immune system recognize and Kill
cancer cells, this treatment can benefit patients
whose tumors don’t respond to the commonly used
BCG therapy.

7. Clinical Trials for Bladder Cancer:

NCI funds and oversees both early- and late-phase
clinical trials to develop new treatments and
improve patient care. Trials are available
for bladder cancer treatment.

8. NCI-Supported Research Programs:
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Many NCI-funded researchers working at the NIH
campus and across the United States and the world
are seeking ways to address bladder cancer more
effectively. Some research is basic, exploring
questions as diverse as the biological underpinnings
of cancer. And some is more clinical, seeking to
translate this basic information into improving
patient outcomes.

The Bladder Specialized Program of Research
Excellence, or SPORE, is a cornerstone of the
NCI’'s efforts to promote collaborative,
interdisciplinary translational research on bladder
cancer. It is currently located at Memorial Sloan
Kettering Cancer Center. NCI’s Division of Cancer
Epidemiology and Genetics (DCEG) conducts
studies on bladder cancer to learn about risk factors
for the disease. Investigators in the Genitourinary
Malignancies Branch of NCI’s Center for Cancer
Research conduct basic, translational, and clinical
studies on bladder cancer. In addition, NCI has
funding opportunities for researchers aimed at
encouraging investigations of the biology and
underlying mechanisms of bladder cancer.

RISK FACTORS

Factors that may increase bladder cancer risk
include:

1. Smoking. Smoking cigarettes, cigars or pipes
may increase the risk of bladder cancer by
causing harmful chemicals to accumulate in the
urine. When you smoke, your body processes
the chemicals in the smoke and excretes some
of them in your urine. These harmful chemicals
may damage the lining of your bladder, which
can increase your risk of cancer.

2. Increasing age: Bladder cancer risk increases as
you age. Though it can occur at any age, most
people diagnosed with bladder cancer are older
than 55.

3. Being male: Men are more likely to develop
bladder cancer than women are.
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4, Exposure to certain chemicals: Kidneys play a

key role in filtering harmful chemicals from
your bloodstream and moving them into your
bladder. Because of this, it's thought that being
around certain chemicals may increase the risk
of bladder cancer. Chemicals linked to bladder
cancer risk include arsenic and chemicals used
in the manufacture of dyes, rubber, leather,
textiles and paint products.

5. Previous cancer treatment. Treatment with the

anti-cancer drug cyclophosphamide increases
the risk of bladder cancer. People who received
radiation treatments aimed at the pelvis for a
previous cancer have a higher risk of
developing bladder cancer.

6. Chronic bladder inflammation. Chronic or

repeated urinary infections or inflammations
(cystitis), such as might happen with long-term
use of a urinary catheter, may increase the risk
of a squamous cell bladder cancer. In some
areas of the world, squamous cell carcinoma is
linked to chronic bladder inflammation caused
by the parasitic infection known as
schistosomiasis.

7. Personal or family history of cancer. If you've
had bladder cancer, you're more likely to get it
again. If one of your blood relatives — a parent,
sibling or child — has a history of bladder
cancer, you may have an increased risk of the
disease, although it's rare for bladder cancer to
run in families. A family history of Lynch
syndrome, also known as hereditary
nonpolyposis colorectal cancer (HNPCC), can
increase the risk of cancer in the urinary system,
as well as in the colon, uterus, ovaries and other
organs.

CONCLUSION

e Don't smoke. If you don't smoke, don't start. If
you smoke, talk to your doctor about a plan to
help you stop. Support groups, medications and
other methods may help you quit.

e Take caution around chemicals. If you work
with chemicals, follow all safety instructions to
avoid exposure.
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e Choose a wvariety of fruits and
vegetables. Choose a diet rich in a variety of
colorful fruits and vegetables. The antioxidants in
fruits and vegetables may help reduce your risk
of cancer.

RESEARCH RESULTS

The following are some of our latest news articles
on bladder cancer research.

o Groundbreaking Trial Results Expand Treatment
Options for Some People with Bladder Cancer

e Loss of Y Chromosome in Men Makes Bladder
Cancer More Aggressive

o Immunotherapy after Surgery Shows Long-Term
Benefits for High-Risk Bladder Cancer

e For Common Form of Bladder Cancer, Chemo
Combo Effective Alternative to BCG

o Study Clarifies Timing of Immunotherapy for
Advanced Bladder Cancer

o Enfortumab Vedotin Approved for Recurrent
Bladder Cancer
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INTRODUCTION

Endometrial carcinoma is a malignant epithelial
tumour, arising in the endometrium with glandular
differentiation, but it may have variable
morphology. It mainly arises from the uterine
endometrium is currently the fourth most common
cancer in women with ever increasing incidence,
particularly in the last decade. It is the cancer that
affects the female genital tract with its increasing
incidence due to risk factors, such as aging and
obesity, tends to become a public health issue. The
risk of developing recurrence is associated with
stage, grading, tumour size, lymphovascular-space
invasion (LVSI), depth of myometrial invasion, and
histo type. Survival rates are dependent on stage at
diagnosis, ranging from 95% for stage | cancers to
15% for stage IV, therefore early diagnosis is
essential for good outcomes. Early diagnosis may
also enable conservative treatment for women of
reproductive age or for those for whom surgery
carries considerable risks, such as the elderly or
morbidly obese.

EPIDEMIOLOGY OF EC

Endometrial cancer is commonly grouped into 2
different profiles with distinct risk factors. As stated
by the FIGO platform Global Library of Women’s
Medicine, endometrial cancer is a common
gynecologic malignancy affecting hundreds of
thousands of women globally [1. In 2018 more than
382,000 new cases were diagnosed, and nearly
90,000 women died worldwide from the disease.

The National Cancer Institute Surveillance,
Epidemiology, and End Results program data
documents that 11% of women with endometrial
cancer are younger than 50 years old and others
have documented that 75% are postmenopausal
at the time of diagnosis. Plaxe reports that the
increased proportion of high-risk endometrial
cancers in African Americans is secondary to a
reduction in low-risk disease, not an increase in
high-risk disease.
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RISK FACTORS

As with most cancers, older age is the main risk
factor for EC. The most significant risk factor is
exposure to endogenous and exogenous unopposed
oestrogens, which cause proliferative changes in the
endometrium. Women with Lynch Syndrome (LS),
previously referred to as Hereditary Nonpolyposis
Colorectal Cancer (HNPCC), are at markedly
increased risk of EC compared with women in the
general population. Other risk factors not involving
unopposed estrogen include family history of
endometrial cancer, age older than 50 vyears,
hypertension, diabetes mellitus, obesity, thyroid
disease, and Lynch syndrome.2 ¢ Although they are
less common overall, type Il tumors are found
predominantly in black women older than 50 years.>

TYPES OF EC

ECs have traditionally been categorized into two
broad classifications: type | and type II.

1. Type 1 endometrial cancer, which is more
common (80% of all cases), consists of tumours
of endometrioid histology. Type I is believed to
be hormone-related and to be significantly
associated with both unopposed estrogen
therapy and obesity. Type I is the most common
form, representing more than 70% of cases.
Type I tumors are associated with unopposed
estrogen stimulation and are known as
endometrioid adenocarcinoma.® These tumors
are generally low grade.

2. Type 2 endometrial cancer, which is less
common (20% of all cases), consists of less
common histological subtypes such as papillary
serous, clear cell. Type II tumors are more
likely to be high grade and of papillary serous
or clear cell histologic type. They carry a poor
prognosis and have a high risk of relapse and
metastasis. Type Il accounts for only 10% of
endometrial cancers, but it is associated with
40% of related deaths.’


https://www.aafp.org/pubs/afp/issues/2016/0315/p468.html#afp20160315p468-b2
https://www.aafp.org/pubs/afp/issues/2016/0315/p468.html#afp20160315p468-b6
https://www.aafp.org/pubs/afp/issues/2016/0315/p468.html#afp20160315p468-b3

As per new classification, it is divided into 4
classes-

Class 1 Ultra
mutated
Pole

Class 4
Serous like
with high
number of
copies

Class 2-

Microsatellit
e Instability

Class 3
Endometioid

tumor with
low copy
number

1. Class 1: These tumors are characterized by a

high percentage of mutations and hot spots
mutations in esonucleasic POLE domain (DNA
subunit polymerase that has role in DNA
replication).
In these cancers, there are few aberrations about
copies number; there is an increased frequency
of C-A transversions, PTEN, PIK3R 1, PIK3CA,
KRAS, and FBXW?7 gene mutations. The
prognosis is favorable.

2. Class 2: This group is characterized by MSI
caused by MLH1 promoter methylation. There
are a large number of mutations, such as few
aberrations in copy numbers, and RPL22
frameshift mutations; KRAS and PTEN
mutations are frequent.

3. Class 3: In this class, there are endometrioid
tumors of grade 1 and 2 with microsatellite
stability. They have a low frequency of
mutations. In particular, alteration of § catenin
gene (CTNNBI) is characteristic in this class.

4. Class 4: These neoplasms are characterized by
a high number of aberrations in copy numbers
and a low frequency of mutations. P53,
FBXW?7, and PPP2R1A gene mutations are
frequent. PTEN and KRAS mutations, instead,
are rare. The prognosis is unfavorable. This
genomic class includes the majority of serous
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carcinomas, some of mixed carcinomas and Y
of endometrioid G3 carcinomas.*

PATHOGENESIS OF EC

Endometrioid carcinoma is generally characterized
by frequent derangements of the PIBKPTEN-AKT-
mTOR, RAS-MEK-ERK, and canonical WNT-f-
catenin pathways. Endometrial cancer presents
more mutations than any other tumor type studied
thus far in the PI3K/AKT pathway by TCGA. The
PIBK-PTENAKT-mTOR  signal  transduction
pathway regulates cell growth and survival,
synthesis of specific proteins, and metabolism. The
RAS-RAF-MEK-ERK pathway plays a central role
in regulation of cell proliferation, cell survival, and
differentiation, is activated by KRAS mutations in
endometrioid carcinoma, and can co-occur with
alterations in PTEN, PIK3CA, and/or PIK3R1.

ECs resemble proliferative rather than secretory
endometrium.  Specific ~ tumor  suppressor
gene, PTEN that is expressed most highly in an
estrogen-rich environment, could be responsible for
the disease development. Progestogens
affect PTEN expression and promote involution
of PTEN-mutated endometrial cells in various
histopathological settings. This hypothesis can
explain therapeutic effect of progestogens in EC
cases.’

Chronic inflammation related to obesity can be an
important mechanism of endometrial oncogenesis.
The plasma concentrations of the proinflammatory
cytokines TNF-a and IL-6 positively correlate with
BMI, and, in turn, have been directly associated
with  endometrial  cancer  promotion and
progression. Indeed, IL-6 has been found to be
overexpressed in the stroma of endometrial cancer.
Thus, inflammation can contribute to the
development of endometrial cancer, in conjunction
with estrogen exposure.®

DIAGNOSIS AND EVALUATION OF EC
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Management

J 5838500008800

Biopsy Surgery .Radiotherapy Chemotherapy Palliative
Tah/BSO+ External Vaginal Carboplatin Hormonal therapy
Pelvic washings ¢ beam brachytherapy | +/- Doxorubicin Radiotherapy
Lymphadenectomy + +/=Taxol Supportive therapy
Omentectomy
F':’;asirr‘;tr:z Diagnostic tools  Hysterosc
e |maging for EC opy CONCLUSION
Endometrial Cancer is a type of cancer that affects
the inner lining of the uterus. It involves the growth
S of cells in the uterus. It is a hormone-dependent
Trans‘l’ag' cancer typically treated with surgery and/or
na chemo/radiation therapy. There are various risk
Sonﬁgrap factors involved that are associated with its
y

Hysteroscopy is direct visualisation of the uterine
cavity via a fine bore scope to identify pathology,
take directed biopsies and carry out therapeutic
procedures, such as polypectomy.

TVS provides a non-invasive assessment of double-
layered endometrial thickness, which can be used to
triage women for further investigations. The
diagnostic accuracy of TVS for EC detection
depends on the endometrial thickness cut-off used.

MRI is usually reserved for the preoperative staging
of EC. On rare occasions, it might be required for
more detailed assessment of a thickened
endometrium on TVS where hysteroscopy fails or
is contraindicated. An endometrial biopsy is
indicated if a woman presenting with Post
Mmenopausal  bleeding has a thickened
endometrium on TVS.”

MANAGEMENT OF EC

Endometrial cancer can be managed by various
factors including surgery, radiotherapy,
chemotherapy and supportive therapy.
Management of risk factors such as obesity,
diabetes, and hypertension could play a role in the
prevention of endometrial cancer. For women on
hormone therapy, the addition of progesterone has
been shown to decrease the risk of endometrial
cancer.®
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pathogenesis. Early diagnosis is key to improving
outcomes and there is much interest in the
development of minimally invasive detection tools
for the rapid triage of symptomatic women. New
advances in treatment and diagnosis are being
discovered. The therapies target the different
mechanism by cellular and molecular ways to treat
the symptoms and ease the pain experienced by the
patients.  Finally, the observation of the
immunosuppressive nature of the EC environment
is leading to promote studies to assess therapies
aimed to boost immune response, which might
represent a significant potential in the treatment of
EC.
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Glioblastoma is a highly aggressive form of brain
cancer that arises from glial cells in the brain,
particularly astrocytes. It is the most common and
deadliest primary malignant brain tumor in adults[1]

INCIDENCE AND PREVALENCE:

Glioblastoma typically affects adults aged 45-70
years, although it can occur at any age. It comprises
about 15% of all primary brain tumors and has an
annual incidence of about 3 cases per 100,000 people

[2].
SYMPTOMS [3]

Symptoms of glioblastoma depend on its location

but commonly include

e Headache PATHOPHYSIOLOGY [1,3]
Pathophysiology of glioblastoma involves outlining

e Nausea the various molecular and cellular events involved in
its development and progression.

e  Vomiting
1. Genetic predisposition or environmental

° Seizures factors:

e  Cognitive impairment Glioblastoma can arise sporadically or in individuals

with certain genetic predispositions (e.g., Li-

e  Focal neurological deficits such as weakness or Fraumeni syndrome neurofibromatosis, etc.) or
sensory disturbance exposure to ionizing radiation.

Glioblastoma

2. Genetic alterations:

e Primary mutations: Commonly involve genes

) like TP53, PTEN, EGFR, and IDH1/2
3 e Secondary mutations: Amplifications, deletions,
25 ) and mutations in genes like EGFR, PDGFRA, and
) CDKN2A/B
)/
5 4
j 3. Tumour initiation and growth:

e Tumour suppressor loss: Inactivation of tumor
suppressor genes like TP53 and PTEN

e Oncogene activation: Activation of growth-
promoting genes like EGFR and PDGFRA

e Genomic instability: Chromosomal alterations
and DNA repair deficiencies contribute to
genomic instability
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4. Angiogenesis and microenvironment
changes:

e  Hypoxia-induced angiogenesis: Tumour cells
release pro-angiogenic factors (e.g., VEGF)
leading to the formation of abnormal blood

vessels
e Immune suppression: Tumor cells evade
immune  surveillance  through  various

mechanisms, including expression of immune
checkpoint molecules

e Tumor microenvironment: Infiltration of
immune cells, fibroblasts, and other stromal
components contribute to tumour growth and
invasion

5. Invasion and Metastasis

o  Extracellular matrix remodeling Tumor cells
secrete enzymes (e.g., MMPs) to degrade the
extracellular matrix, facilitating invasion.

e  Cellular migration: Tumor cells migrate along
white matter tracts, infiltrating surrounding
brain tissue

e  Metastasis: Glioblastoma rarely metastasizes
outside the central nervous system, but it can
spread locally within the brain

6. Resistance to therapy:

e Chemoresistance: Tumor cells develop
mechanisms to evade the effects of
chemotherapy drugs (e.g., upregulation of
drug efflux pumps).

e Radioresistance: Ability of tumor cells to
survive and proliferate after exposure to
radiation therapy

e Heterogeneity: Presence of diverse tumor
cell populations with varying sensitivities to
treatment

DIAGNOSIS [5]

Diagnosis often involves a combination of imaging
studies like MRI or CT scans and a biopsy to confirm
the presence of tumor cells. Molecular profiling may
also be done to identify specific genetic mutations or
biomarkers that can guide treatment decisions

PALLIATIVE CARE:
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TREATMENT AND MANAGEMENT OF
GLIOBLASTOMA [5]

Initial Treatment Options:

e Surgery: Maximal safe resection to remove
tumour mass

e Radiation Therapy: External beam of
radiation to target tumour cells

¢ Chemotherapy: Temozolomide (Teodora)
often used as first-line chemotherapy.

Temozolomide is an oral alkylating agent. It is a
prodrug that, following oral absorption, is easily
absorbed into the small intestine. Due to its tiny
molecular size (194 Da), it exhibits good blood-
brain barrier penetration. It then spontaneously
hydrolyzes inside cells to become MTIC, a strong
methylating agent - MTIC methylates several
nucleobases, the most significant of which is the
guanine base. Cellular repair processes cannot
adapt to the methylated base, which causes nicks
in the DNA to develop and apoptosis to occur

Temozolomide \
* K

o
< RIRTOTHA | |
MTIC DNA Methylation/ Mi Ao

d

Apoptosis

=
(=

— |

Fig.1: Schematic representation of Temozolomide
mechanism of action [4]

MONITORING AND SURVEILLANCE:

e Regular clinical evaluations
e Imaging studies (MRI, CT scan)
o Neurological assessments

MANAGEMENT OF SYMPTOMS AND
COMPLICATIONS

Corticosteroids for edema management
Antiepileptics drugs for seizure control
Symptomatic treatment for pain, nausea, and
other symptom

Supportive care to improve quality of life




Management of end-of-life symptoms

Emotional and psychological support for patients
and caregivers

CHALLENGES [6]

Glioblastoma poses several challenges to treatment,
including its invasive nature, resistance to
conventional therapies, and the presence of the
blood brain barrier, which limits the delivery of
drugs to the tumour site. Additionally, the
heterogeneity of the tumour makes it difficult to
develop effective targeted therapies. In summary,
glioblastoma is a formidable challenge in oncology
due to its aggressive nature, limited treatment
options, and poor prognosis. Continued research
efforts are crucial to develop more effective
therapies and improve the outlook for patients
facing this devastating diagnosis.
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ABSTRACT

Primary bone cancers are osteosarcoma, Ewing's
sarcoma and chondrosarcoma. They account for
less than 1% of diagnosed cancers each year and are
associated with significant morbidity and mortality.
Timely diagnosis is difficult due to late patient
presentation, non-specific symptoms mimicking

Bone Cancer

Healthy Bone

common musculoskeletal injuries and low
suspicion of physicians. A plain X-ray is the
recommended diagnostic test. X-ray suspicion of
bone malignancy requires rapid referral to a cancer
center for multidisciplinary therapy. Osteosarcoma,
the most common bone cancer, occurs most often in
children and teenagers. It usually develops in the
metaphyses of long bones, especially the distal
femur, proximal tibia, and proximal humerus.
Pulmonary metastases are common. The use of
neoadjuvant and adjuvant chemotherapy combined
with surgery has improved survival for patients with
localized disease to almost 80%, and 90-95% of
patients do not require limb amputation. Ewing's
sarcoma is the second most common bone cancer
and is similar to osteosarcoma in symptoms, age of
onset and treatment. The prognosis for
osteosarcoma and Ewing's sarcoma depends on the
presence of metastases, which reduce the five-year
survival rate by 20-30%. Chondrosarcoma is the
rarest bone cancer that mainly affects adults over
the age of 40. Survival is higher because most of
these tumors are low-grade lesions.[1]

INTRODUCTION

Primary bone cancer (PBC) is a rare bone
malignancy that originates from primitive
mesenchymal cells. It accounts for approximately
0.2% of all malignancies worldwide and is
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idiopathic in most cases. There are several subtypes,
the most common of which are osteosarcoma,
chondrosarcoma, and Ewing's sarcoma. Each is
different in terms of demographics, visual
appearance and biological behaviour. They are
often aggressive and require early diagnosis by
imaging and tissue biopsy. Surgery remains the
mainstay of curative therapy, and chemotherapy
and radiation therapy are often used together. [2]

Osteosarcoma is the most common primary
malignant bone tumor in children and young
adults.2 The average age of all patients with
osteosarcoma is 20 years. In adults over 65 years of
age, osteosarcoma develops as a secondary
malignancy associated with Paget's disease of
bone.160steosarcoma forms a family of lesions
with different histological characteristics and
natural histories. Osteosarcomas are broadly
classified as intramedullary, superficial, and
extraosseous.167  High-grade  intramedullary
osteosarcoma is the classic or common form and
accounts for nearly 80% of osteosarcomas.167 It is
a spindle cell tumor that produces osteoid or
immature bone. The most common sites are the
metaphyseal regions of the distal femur or proximal
tibia, which are the sites of maximum growth. Low-
grade intramedullary osteosarcoma accounts for
less than 2% of all osteosarcomas, and the most
common sites are similar to conventional
osteosarcoma.168Parostic and periosteal
osteosarcomas are cortical or superficial variants.
Parosteal osteosarcomas are low-grade lesions that
account for up to 5% of all osteosarcomas.168 The
most common site is the posterior distal femur. This
variant tends to metastasize later than the normal
form. Transformation of a low-grade parosteal
osteosarcoma to a high-grade sarcoma has been
documented in 24-43 percent of cases.169 170
Periosteal osteosarcomas are intermediate-grade
lesions that most often involve the femur, followed
by the tibia.168 High-grade osteosarcomas.
superficial osteosarcomas are rare. 171,172 Pain
and swelling are the most common early symptoms.
The pain is often intermittent at first, and thorough
treatment is sometimes delayed because the
symptoms can be confused with growing pains.
Osteosarcoma spreads hematogenously, with the
most common site of metastasis being the lungs.




SYMPTOMS

Bone pain

Swelling and tenderness near the affected area
Weakened bone, leading to fracture

Fatigue

Unintended weight loss

CLASSIFICATION

agrwbdE

Osteosarcomas are divided into three groups:
Osteoblastic, Chondroblastic and Fibroblastic,
according to the dominant histologic feature.
Osteosarcomas can be multifocal, synchronous or

Osteoid osteoma Osteochondroma Non-ossifying
(Exostosis) fibroma
Osteoblastoma Enchondroma Fibrous dysplasia

Chondroblastoma

Chondromyxoid
fibroma

metachronous; they are also classified by the
histologic grade of malignancy.

ETIOLOGY

Genetic factors are interrelated. Germ cell
abnormalities in hereditary cancer susceptibility
syndromes increase the risk of later bone cancer
because tumor suppressor genes are reduced, or
oncogenes are increased. The TP53 tumor
suppressor gene is frequently mutated in Li-
Fraumen syndrome, where patients have an
increased risk of developing osteosarcoma.
Similarly, a mutation in the Rb1 gene, which causes
hereditary retinoblastoma, is associated with
osteosarcoma. Werner and Rothmund-Thomson
syndromes are also associated with an increased
risk of developing osteosarcoma. Early cancer
treatment with radiation therapy is associated with
a higher risk of developing PBC later in life,
especially exposure to ionizing radiation during
childhood.[3] Several benign conditions show the
potential to develop into PBC. Paget's disease of
bone is a condition characterized by impaired bone
metabolism, particularly osteoclast function. These
patients have a greater risk of developing
osteosarcoma; however, this is a rare complication.
Enchondroses and osteochondroses are benign
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cartilaginous tumors that can later develop into
malignant chondrosarcoma.[4][5].

EPIDEMIOLOGY

Primary bone cancer remains rare, accounting for
0.2 percent of all malignancies and 5 percent of
childhood malignancies. In the United States,
approximately 3,600 new cases of PBC will be
diagnosed in 2020, of which 1,720 will die,
accounting for 0.3 percent of all cancer deaths.
According to the National Cancer Institute,
chondrosarcoma is most common in adults (40%),
followed by osteosarcoma (28%). In children and
adolescents, osteosarcoma is the most common
(56%), followed by Ewing's sarcoma (34%).
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Chordoma, undifferentiated pleomorphic sarcoma,
adamantinoma, fibrosarcoma, and giant cell tumor
of bone are also types of PBC; however, there are
fewer of them. PBC predominates in men, with a
global male-to-female osteosarcoma ratio of
1.43:1.[6][7].

PATHOPHYSIOLOGY

Primary bone cancer is a malignant connective
tissue tumour of mesenchymal origin. The World
Health Organization (WHO) has defined six
categories: chondrogenic, osteogenic, notochordal,
vascular, other malignant mesenchymal, and mixed
(including Ewing's sarcoma). The pathophysiology
varies considerably between groups and in some
cases is poorly understood.[8] Osteosarcoma is a
highly malignant osteogenic tumour that can
develop in any bone. It tends to form in young
patients near the metaphyses of long bones. The
most common sites are the distal femur, proximal
tibia, and proximal humerus, where bone turnover
is high. Axial fractures are more common in adults,
often associated with prior radiation or metabolic
bone disease. Frequent genetic changes do not
explain the growth of this type of tumor; However,
70% of cases show some degree of chromosomal
abnormalities. Alterations in p53, Rb1, and DNA
repair/surveillance genes occur in patients with Li-
Fraumen, Bloom, and Rothmund-Thomson

(&)



syndromes and are all associated with an increased
incidence of  osteosarcoma.[8][9][10]. n
Chondrosarcoma. is mainly a disease of adults,
most often diagnosed between the ages of 30 and 60
years. They are usually slow-growing chondrogenic
tumors of moderate malignancy, rarely metastatic.
Chondrosarcoma arising de novo is classified as
primary (> 85% of cases), while those arising from
pre-existing benign osteochondrosis or
enchondrosis are classified as secondary. The most
common site of diagnosis is the long bones of the
appendicular skeleton. Flat bones, including the
pelvis, ribs and scapula, can also be affected. The
exact pathogenesis of chondrosarcoma is unknown,
although several genes have been implicated.

Cytogenic studies have identified structural and
numerical chromosomal abnormalities. EXT1/2,
TP53, Rbl, and IDH1/2 gene mutations have also
been associated with malignant transformation of
benign lesions.[8][9][10] Ewing sarcoma is an
aggressive tumour of childhood and adolescence.
usually occurs in bones, but also in soft tissues. The
peak incidence is at the age of 15, with a male to
female ratio of 1.5:1. The most common sites are
the long bones of the lower limb, the pelvic bones,
and the axial skeleton (ribs and spine). Unlike
osteosarcoma, Ewing's sarcoma usually develops in
the diaphysis. Ewing's sarcoma is genetically well
characterized and characteristic chromosomal
translocations have been identified. The
translocation results in the fusion of the FET protein
with an ETS transcription factor, most often FLI1
(>85% of cases). The result is fusion proteins that
deregulate downstream genes and alter cell
behavior.[11][12][13].

EVALUATION

Diagnostic methods for primary bone cancer
include imaging, laboratory blood tests, and tissue
biopsy. Plain film X-ray all patients should have an
orthogonal plain film X-ray if PBC is suspected.
Plain radiographs may show the following findings:
Osteolytic, osteoblastic, or mixed changes. A moth-
eaten appearance, suggesting destruction of bone by
a rapidly expanding tumor within the bone, often
seen in Ewing's sarcoma and telangiectasia
osteosarcoma. Closure. bone appearance showing
tumor progression through bone, with an ill-defined
zone between the tumor and healthy bone, often
seen in small cell tumors including Ewing's
sarcoma“Onion peeling” in which the tumor
elevates the partially formed periosteal bone
classically = seen = For  Ewing’s. bones
sarcoma."Codman triangle”, in which the
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periosteum has been removed from the bone and
bone tissue has been deposited."Sunburst"
appearance, vertical osteoid calcification due to
severe periostitis.[14][15] Magnetic resonance.
Imaging (MRI)) MRI scanning remains the local
gold standard for assessment of tumor extent. The
entire anatomical section should be imaged with
MRI, which is sensitive to bone and soft tissue
lesions. Biopsy planning is crucial, and MR allows
liasion of neurovascular structures. Modern
techniques, including dynamic MRI, allow better
characterization of high-grade tumor regions and
have been used to assess tumor response to
chemotherapy.[14][6][15] Computed tomography
(CT)CT scans are used when the diagnosis remains
unclear. MRI or after MRI is unclear. It remains the

4+ Bone resorption
4+ Bone formation
4+ Invasive growth

Osteoblast
progenitor

Bone
metastatic
cells

Osteoblast
maturation

Mineralized

method of choice for planning pelvic PBC and
reconstructive surgery. Patients with confirmed
PBC require staging, and although chest X-rays are
still performed in many centers, chest CT is the gold
standard for evaluation of metastatic lung
disease.[14][6] Whole-body bone scintigraphy
(Oscan)Whole-body bone scintigraphy is an isotope
medical examination, where technetium-99m is
used as an active ingredient, highlighting areas of
osteoblastic activity. It can detect malignancy and
is useful for diagnosing metastatic disease.[14]
Positron Emission Tomography (PET)A PET scan
is an isotopic medical test that takes advantage of
the tumour’s high metabolic rate. cells and
measures cellular uptake. injected with radiolabeled
F-18-fluorodeoxyglucose (FDG). PET scanning is
used in some centers to early stage PBC, and studies
have recommended it as a follow-up method when
used together with CT scanning.[14][16]
Laboratory blood tests Specific laboratory. blood
tests are not used to diagnose PBC; however, they
are part of the patient's work. In patients receiving
chemotherapy, baseline urea, creatinine, and liver
function tests allow assessment of baseline renal
and liver function. Biochemical markers alkaline
phosphatase (ALP) and lactate dehydrogenase
(LDH) offer some prognostic value and their levels
can be monitored to assess  disease



progression.[14][15] Close biopsy is required for
definitive diagnosis of a lesion. which allows
histopathological evaluation.and tumor
classification. A biopsy should be performed with a
surgical team, preferably in a specialized bone
cancer center. This requires careful planning, and a
suboptimal biopsy affects the final options for
surgical treatment. Imaging should be performed
prior to biopsy to help plan the approach and
prevent tissue damage that can complicate
radiologic evaluation. Percutaneous, incisional or
surgical techniques are used. Ultrasound, X-ray and
CT scans allow precise management. The track
should be well marked so that surgery can be done
during surgery, and the samples should be evaluated
by a bone cancer specialist. Specific markers in
immunohistochemical staining would help in
diagnosis. More than 95% of Ewing sarcomas show
extensive membranous expression of CD99. CD99
is not specific for Ewing's sarcoma, so that other
markers are used in the immunohistochemistry
panel [16][17].

TREATMENT

Treatment of primary bone cancer requires a
multidisciplinary approach from a specialist bone
cancer centre, including staff trained to provide age-
appropriate care for children or young people.
Treatment depends on several factors, including the
type, stage and grade of the tumor, as well as patient
preference. Surgical resection remains the
cornerstone of PBC treatment. Neoadjuvant and
adjuvant chemotherapy are also common in the
treatment, and radiation therapy is used in certain
cases and operation. The aim of the operation is to
remove all the tumor tissue with a sufficient margin
and preserve as much of the function of the limb as
maybe the decision regarding limb salvage surgery
or amputation is based on imaging, histopathology,
response to adjuvant therapy, and patient
preferences. Surgery often results in significant
tissue loss, and an open discussion with the patient
is essential. The potential risks, benefits, and
expected long-term functional effects of surgery
should be emphasized. Low-grade tumors that can
be surgically removed usually require extensive
surgery (removal of the involved bone part with a
cuff of healthy tissue), high-grade tumors require
radical surgery (removal of the diseased bone and
related soft tissue of the anatomical part). section).
.[7]1[18] Chemotherapy Many chemotherapy agents
and regimens are used to manage PBC. It often
consists of induction (neo-adjuvant) and
postoperative combination therapy (adjuvant), and
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limb-salvage surgery rates and overall survival have
improved since their introduction. Chemotherapy is
part of the standard treatment for osteosarcoma and
Ewing's sarcoma. Chondrosarcoma is still primarily
treated with surgery, except for mesenchymal
chondrosarcoma, where chemotherapy and
radiation therapy are often used.[18][19]
Neoadjuvant chemotherapy is used primarily to
reduce the rate of further metastatic spread;
however, studies have shown that it can also help
control the primary tumour. A good response to
neoadjuvant therapy is defined by an incidence of
>90% histological necrosis, and a poor response
often leads to changes in postoperative adjuvant
therapy and shows worse outcomes.[19][20][21]
Radiotherapy\ Radiotherapy is often used as
adjunctive therapy for PBC. Ewing's sarcoma is a
radiation-sensitive tumor, and radiation therapy is
usually used as part of the definitive treatment plan.
Preoperative radiotherapy is used when the
response to neoadjuvant chemotherapy is poor, or
the tumour is located in a problematic anatomical
location where tumor volume reduction facilitates
surgical resection. If sufficient tumor volume
cannot be surgically removed or it would cause
excessive disability, radiation therapy is used as
local therapy. If adequate margins have not been
removed, postoperative radiation therapy is used.
Chondrosarcomas are relatively resistant to
radiation, and radiation therapy is used only for
tumors that have not been surgically removed or
that have been incompletely removed. [22][23]

1. Other Types of Tumor (malignant)
a. Metastases
b. Lymphoma
c. Multiple myeloma
2. Other Types of Tumor (benign)
a. Giant cell tumor
b. Osteoblastoma
c. Enchondroma
d. Chondromyxoid fibroma
e. Cortical desmoid
3. Infection
a. Osteomyelitis

4, Trauma



a. Fracture callus
5. Other
a. Aneurysmal bone cyst
b. Fibrous dysplasia [24]
TUMOR-RELATED COMPLICATIONS
e Pathological fracture
e Tumor recurrence
 Distant metastasis [25][26]
TREATMENT-RELATED COMPLICATIONS
e Surgery
o Surgical site or periprosthetic infection
o Implant failure
o Non-union/fracture of biological implant [27]
o Chemotherapy

oShort-term side effects include malaise,
anaemia, nausea, vomiting, and alopecia.

o Long-term side effects include cardiotoxicity,
renal toxicity, hearing loss, and an increased
risk of secondary malignancy.[27]

¢ Radiotherapy

e Side effects following radiation therapy are
site-dependent, affecting the skin, pelvic
organs, gastrointestinal tract, and lungs.

e Long-term, there is a small increased risk of
developing a secondary malignancy.[26][27]

STAGING AND GRADING

Staging and grading a bone tumor allows doctors to
decide on the best course of treatment and the most
likely outlook.

Grading involves looking at the cells of the tumor
under a microscope and assessing how they differ
from healthy bone tissue.

A grade 1 tumor has cells that resemble bone tissue,
while a grade 3 tumor has more abnormal cells that
suggest a more aggressive cancer.

Staging a tumor indicates its size and spread.
Several different characteristics can constitute the
different stages, so each stage has two substages
apart from stage 3.
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Stage I:

The tumor measures either less or more than 8
centimeters (cm) across and has not spread from its
original site. It is low grade, or the doctor has not
been able to determine the grade through testing.

Stage 1 is the most treatable stage of bone cancer.
Stage 2:

A stage 2 tumour can be the same size as a stage |
tumor, but the cancer is a higher grade. This means
that it is more aggressive.

Stage 3:

Tumours have developed in at least two places in
the same bone have not yet spread to the lungs or
lymph nodes. A stage 3 bone tumor would have a
high grade.

Stage 4:

This is the most advanced form of bone cancer. A
stage 4 tumor will appear in more than one location
and will have spread to either the lungs, lymph
nodes, or other organs. The stage of the cancer will
dictate the method of treatment and the overall
outlook.

OUTLOOK

The outlook for a person with malignant bone
cancer depends mainly on whether it has spread to
other parts of the body.

The 5-year survival rate is the percentage of people
with bone cancer (reported by stage) who are likely
to survive to at least 5 years after diagnosis.

For example, a person with chondrosarcoma that
has not spread has a 91% chanceTrusted Source of
surviving for 5 years after diagnosis.

However, if the cancer spreads to distant sites, such
as the lungs, the 5-year survival rate reduces to
33%. Taking all stages into account, the American
Cancer Society puts the 5-year survival rate at 80%.

Early detection and treatment are key to improving
the outlook.

CONCLUSION

Overall, advances in bone cancer treatment over the
years have greatly improved patient outcomes.
From traditional methods such as surgery and
chemotherapy to more targeted treatments such as
immunotherapy and precision medicine, the
landscape of bone cancer treatment is constantly



evolving. Although challenges remain, including
the risk of relapse and managing the side effects of
treatment, continued research offers hope for new
innovations in diagnosis and treatment. Through a
multidisciplinary ~ approach and  continued
collaboration between clinicians, researchers and
patients, we are moving closer to more effective and
personalized bone cancer treatments, ultimately
improving the quality of life for those affected by
this devastating disease.

Bone cancer can start in any bone in the body, but
it most often affects the pelvis or the long bones of
the arms and legs. Bone cancer is rare, accounting
for less than 1 percent of all cancers. In fact, non-
cancerous bone tumors are much more common
than cancerous cells. The term "bone cancer” does
not include cancers that start elsewhere in the body
and spread (metastasize) to the bones. Instead, these
cancers are named by where they start, such as
breast cancer that has metastasized to the bones.
Some types of bone cancer occur primarily in
children, while others occur in adults. Surgical
removal is the most common form of treatment, but
chemotherapy and radiation therapy may also be
used. The decision to use surgery, chemotherapy, or
radiation therapy is based on the type of bone cancer
being treated.
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ABSTRACT

Breast cancer is a prevalent malignancy primarily
affecting women but can also occur in men,
characterized by uncontrolled cell growth in breast
tissue. Various factors influence its risk, including
gender, age, hereditary predisposition, geography,
ethnicity, obesity, alcohol consumption, and
smoking. Early detection is crucial, often initiated
through mammography, followed by clinical
examination and imaging. Physical signs like lumps
or skin changes may indicate cancer presence.
Screening modalities include mammography,
ultrasonography, and MRI. Breast cancer
encompasses different types, including invasive
ductal carcinoma, lobular carcinoma, and ductal
carcinoma in situ, each with distinct characteristics.
Pathophysiology involves DNA damage and
genetic mutations influenced by estrogen exposure
and hereditary factors. Treatment options include
radiation  therapy,  surgery  (lumpectomy,
mastectomy), sentinel node biopsy, lymph node
dissection, and breast reconstruction. Hormone
therapy and chemotherapy are also employed based
on tumor characteristics and risk factors.

BREAST CANCER

Breast cancer is a type of cancer that starts in the
breast. It can start in one or both breasts. Cancer
starts when cells begin to grow out of control.
Breast cancer occurs almost entirely in women, but
men can get breast cancer, too.

FACTORS AFFECTING BREAST CANCER
RISK

1. Gender- Breast cancer is more prevalent
among women due to heightened estrogen and
progesterone stimulation, increasing their
susceptibility compared to men.

2. Age- The risk of breast cancer escalates with
age, with most cases diagnosed in women aged
50 and above, highlighting a correlation
between advancing age and increased
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susceptibility.

Heritable factors- A personal history of breast
cancer elevates the risk of developing the
condition in the contralateral breast, while a
first-degree family history, such as a mother,
sister, or daughter with breast cancer,
significantly heightens the risk. The presence
of multiple first-degree relatives with breast
cancer further amplifies the risk.

Geography, Ethnicity, and Race- Breast
cancer incidence rates vary across regions,
with higher rates observed in North America,
North and West Europe, Australia, and New
Zealand. In the United States, variations exist
among racial groups, with white women
exhibiting the highest overall incidence
followed by black women.

Obesity- Obesity is associated with an overall
increased risk of breast cancer. The link
between increased Body Mass Index (BMI)
and breast cancer is found primarily in post-
menopausal women that form estrogen
positive  breast cancer. However, the
relationship between obesity and risk of breast
cancer differs based on menopausal status.

Alcohol Consumption and Smoking- A
meta-analysis of over 100 studies revealed a
positive correlation between breast cancer and
both low alcohol intake (less than 3—4 drinks
per week) and high intake (more than 20 drinks
per week), compared to abstaining from
alcohol. Additionally, a significant association
between alcohol consumption and breast
cancer risk was found in a comprehensive
prospective study. Moderate consumption,
ranging from 3 to 6 drinks per week, showed a
slight increase in risk compared to abstainers,
with a relative risk of 1.15 (95% CI 1.06—
1.24). Moreover, the risk of breast cancer was
found to be linearly related to lifetime alcohol
consumption, with particular emphasis on



drinking habits in early and late adulthood.
This link between alcohol consumption and
breast cancer risk may be attributed to
alcohol's impact on estrogen metabolism,
leading to elevated levels of blood oestrogen.

~

Smoking has been shown by many studies to
be associated with increased breast cancer risk.
According to one meta-analysis of several
prospective studies, the risk of breast cancer
was higher among women with a history of
smoking with a relative risk of 1.10 (95% CI
1.02—-1.14). In one prospective study of more
than 100,000 women, smoking was associated
with a 5% increase in the risk of breast cancer
particularly in women who started smoking as
an adolescent.

Breast cancer can start from different parts
of the breast. The breast is an organ that sits on top
of the upper ribs and chest muscles. There is a left
and right breast, and each one has mainly glands,
ducts, and fatty tissue. In women, the breast makes
and delivers milk to feed newborns and infants. The
amount of fatty tissue in the breast determines the
size of each breast After skin cancer, breast cancer
is the most common cancer diagnosed in women in
the United States. Breast cancer can spread when
the cancer cells get into the blood or lymph system
and then are carried to other parts of the body.

SIGNS AND SYMPTOMS OF BREAST
CANCER MAY INCLUDE

DIAGNOSIS OF BREAST CANCER
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Breast cancer is often first detected as an
abnormality on a mammogram before it is felt by
the patient or health care provider*.

EVALUATION OF BREAST CANCER
INCLUDES THE FOLLOWING:

. Clinical examination
. Imaging
. Needle biopsy

Physical examination:

The following physical findings should raise
concern:

. Lump or contour change
. Skin tethering

. Nipple inversion

. Dilated veins

. Ulceration

. Eczema like rash or redness on the nipple
or the surrounding area

. Nipple discharge

If a palpable lump is found and possesses any of the
following features, breast cancer may be present:

*  Hardness
»  TIrregularity
*  Focal nodularity

Screening:

Early detection remains the primary defense in
preventing advanced breast cancer®. Screening
modalities include the following:

¢ Mammography with tomosynthesis
& Ultrasonography

¢ Magnetic resonance imaging (MRI) with and
without contrast*

BREAST CANCER TYPES
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Common types of breast cancer include: 3. Biological Therapy, Or Targeted Drug
Invasive Lobular  breast | Ductal Therapy
(infiltrating) cancer carcinoma in 4. Hormone Therapy
ductalcarcinom situ (DCIS) 5. Chemotherapy
a (IDC)
This cancer | This breast cancer | Like IDC, 1. Radiation therapy:

starts in your | starts in the milk- | breast cancer o
milk ducts and | producing  glands | starts in your A person may undergo radiation therapy around 1

spreads to | (lobules) in your | milk ducts. | month after surgery. It involves targeting the tumor

nearby  breast | breast and often | The difference | Wwith controlled doses of radiation that kill any

tissue. It’s the | spreads to nearby | is DCIS | remaining cancer cells.

most  common | breast tissue. It’s the | doesn’t spread

type of breast | second most | beyond  your 2. Surgery:

cancer in the | common breast | milk ducts.

United States. cancer in the United If surgery is necessary, the type depends on the
States diagnosis and the person’s preferences. Types of

surgery include:

PATHOPHYSIOLOGY e Lumpectomy: This involves removing the

Breast cancer develops due to DNA damage and tumor and a small amount of healthy tissue
genetic mutations that can be influenced by around it. A lumpectomy can help prevent
exposure to estrogen. Sometimes there will be an the spread of cancer. This may be an option
inheritance of DNA defects or pro-cancerous genes if the tumor is small and easy to separate
like BRCA1 and BRCAZ2. Thus, the family history from surrounding tissue.

of ovarian or breast cancer increases the risk for

breast cancer development?. In a typical person, the e Mastectomy: A simple mastectomy
immune system targets cells exhibiting abnormal involves removing the breast’s lobules,
DNA or abnormal growth. However, in individuals ducts, fatty tissue, nipple, areola, and some
with breast cancer, this defense mechanism falters, skin. In some types, a surgeon also removes
allowing tumors to develop and spread.® thelllymph nodes and muscle in the chest

wall.

Treatment Options in Past and Present

Shandird G oare e Sentinel node biopsy: If breast cancer
] Best reaches the sentinel lymph nodes, the first

Luminal A (~40%) n o nosis . . .

PRS0y sndior PR ERS G "2 nodes to which it can spread, it can travel to
; ‘ other parts of the body through the
.‘ lymphatic system. If the doctor does not
% / Luminal 8 (-20%) Chemotherapy + Anti-HER2 find cancer in the sentinel nodes, it is

Hie (ER+ and/or PR#), HERZ+/« treatment + Endocrine therapy|
’ usually not necessary to remove other

nodes.

Rect L] . . .
oo RS e Axillary lymph node dissection: If a
ER Estrogen receptor - . .

PR Progestrons ecepor doctor finds cancer cells in the sentinel

HER?2: Human epidermal growth
nodes, they may recommend removing

factor receptor 2
_ . 4 several lymph nodes in the armpit. This can
-, PR), H ors! .
prognosis prevent cancer from spreading.

e Reconstruction: Following a mastectomy, a
surgeon can reconstruct the breast so that it
looks more natural. This can help a person
cope with the psychological effects of breast
removal. The surgeon can reconstruct the

PR HERRS

The main treatment options include:

1. Radiation Therapy
2. Surgery
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breast during the mastectomy or later. They
may use a breast implant or tissue from another
part of the body.

Hormone-blocking therapy

Doctors use hormone-blocking therapy to
prevent hormone-sensitive breast cancers from
returning after treatment. The therapy may
help treat estrogen receptor-positive and
progesterone  receptor-positive  cancers.
administer it after surgery, though they may do
so beforehand to shrink the tumour. Hormone-
blocking therapy may be the only option for
people who are not suitable candidates for
surgery, chemotherapy, or radiotherapy.

Examples of hormone-blocking medications may

include:

+ Tamoxifen (Nolvadex)

« Aromatase inhibitors

+ Ovarian ablation or suppression

» Goserelin (Zoladex)

Chemotherapy

A doctor may prescribe  cytotoxic
chemotherapy drugs to kill cancer cells if there
is a high risk of recurrence or spread. When a
person has chemotherapy after surgery,
doctors call it adjuvant chemotherapy.
Sometimes, a doctor may recommend
chemotherapy before surgery to shrink the
tumor and make it easier to remove. This is
called neoadjuvant chemotherapy.
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KIDNEY CANCER
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ABSTRACT :

Around 2% of cancer cases worldwide are kidney
cancer, with renal cell carcinoma being the most
common type. Globally, the rates of occurrence and
mortality are increasing by 2-3% every ten years.
There are several known risk factors for kidney
cancer, including cigarette smoking, obesity,
acquired cystic kidney disease, and genetic
vulnerability. For the small but significant minority
of patients—that is, the 20% with good predictive
characteristics—immunotherapy improves overall
survival in metastatic renal cell carcinoma. Recent
advances in the molecular biology of renal cell
carcinoma have identified several pathways linked to
the cancer's progression. Renal cell carcinoma
pathology, immunohistochemistry, and genetics are
becoming increasingly well understood. This has led
to the identification of distinct tumour subtypes, some
of which range from nonaggressive to highly
aggressive and are linked to inherited tumour
predisposition syndromes. These subtypes have a
substantial impact on patient prognosis, treatment
with targeted therapies, and counselling. Numerous
tactics have been investigated to target these trails,
and preliminary research has demonstrated
significant clinical benefits. The burgeoning domain
of radiogenomics holds the capability to revolutionise
the function of imaging in the management of kidney
cancer by means of noninvasively characterising the
tumour histology and genetic microenvironment in
isolated renal masses and/or secondary disease.

INTRODUCTION: :

Renal cell carcinoma, which develops in the lining of
the kidney's tiny tubes that filter blood and eliminate
waste, and renal pelvis carcinoma, which grows in the
kidney's core where urine accumulates, are two types
of kidney cancer. Renal cancer ranks tenth among
cancer-related deaths in males and is the seventh most
frequent type of cancer overall. For women, it ranks
as the sixth most frequent cause of cancer. [
Histologically, renal cell carcinomas (RCCs) are
categorized as collecting duct (<1%), chromophobe
(5 - 10%), papillary (10 - 15%), and clear cell (60 -
80%). In the metastatic context, clear-cell histology
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is more closely associated with an improved product
than papillary or chromophobe histology, but this is
not the case for localized disease ! Moreover, RCC
has a low prognosis and a high degree of resistance
to chemotherapeutic treatment - For individuals
with RCC, targeted medications are increasingly
advised as first- and second-line therapeutic options
Bl Previously thought to be a clinical diagnosis,
kidney cancer is now predominantly diagnosed
radiologically. The prevalence of kidney cancer has
been steadily rising as a result of the widespread use
of cross-sectional imaging. RCCs (renal cell
carcinomas) are discovered by accident on cross-
sectional imaging in about 70% of cases™ Lower-
stage cancers have shown the largest increase in
prevalence, which may indicate the benefit of early
identification. [') Early-stage detection can make the
disease curable but metastatic kidney cancer is
usually lethal. Kidney cancer tends to be “silent,”
causing no symptoms until it has spread outside the
kidneys. The most common form of kidney cancer in
children is Wilms’ tumor, which also reveals
distinctive genetic abnormalities and biologic
activities. The initial part of present review mainly
highlights general idea regarding cause, risks, and
symptoms of kidney cancer. However, latter part
focuses on the brief introduction about the efforts that
have been taken for combating kidney cancer
including various surgical and nonsurgical therapies.
The new and emerging drugs and the combination
therapy are found to be promising to defeat the kidney
cancer.

Clinical study results have demonstrated the
beneficial effects of targeted therapy, including
sunitinib , sorafenib , temsirolimus , and
bevacizumab with interferon . All of these
medications have been approved for use in the
treatment of RCC. Oral mammalian target of
rapamycin inhibitors, such as everolimus, have also
demonstrated efficacy in treating RCC, especially in
patients who had acquired side effects from prior
VEGF-targeted therapy [,



TYPES OF KIDNEY CANCER

On the basis of microscopic view, the renal cell
cancer (RCC) is having following subtypes:

1) Clear cell renal cell carcinoma : This is the
RCC version that is most common. This type of
cancer affects almost seven out of ten RCC
patients. The cells that comprise clear cell RCC
are exceedingly pale or clear when viewed under
a microscope.

2) Papillary renal cell carcinoma
Approximately one in ten individuals with RCC
have this subtype, which is the second most
prevalent. Some, if not most, of the tumor is
covered in tiny, finger-like projections known as
papillae, caused by these malignancies. Because
the cells pick up certain colors that are used to
arrange the tissue so that it can be seen under a
microscope, some doctors also refer to these as
chromophilic tumors. The dye caused these cells
to appear pink.

3) Chromophobe renal cell carcinoma : There
aren't many RCC cases in this. Similar to clear
cells, these malignancies also have pale cells,
but they also have considerably larger cells and
different behaviours.

4) Collecting duct renal cell carcinoma : This
kind is quite rare. The primary feature is the
cancer cells' capacity to create asymmetrical
tubes.

5) Unclassified renal cell carcinoma : Renal cell
tumors are sometimes labeled as "unclassified"
because they do not fall into any of the preceding
categories or because many cell types are
present.

STAGES OF KIDNEY CANCER

Kidney cancer can be categorized into the following
four phases based on the size of the tumor and its
spread to other bodily parts. This classification may
help determine the best course of therapy. Figure 1
shows the kidney tumor growth stages. [
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Figure 1. Stages of tumour growth in kidneys

Stage | : Less than 7 centimeters is the size of the
tumor, and it has not grown outside the kidney.

Stage Il : The size of the tumor exceeds 7 cm. Most
frequently, radical or partial nephrectomy is used to
surgically remove tumors in patients with stage | and
Il RCC. Following surgery for stage | or stage Il
RCC, further (adjuvant) chemotherapy, radiation
treatment, or immunotherapy is not advised: %

Stage Il : The tumor may have: 1) begun to grow
outside of the kidney, into the surrounding adipose
tissue; 2) traveled to a nearby lymph node; or 3)
reached the kidney's main blood veins.

The most typical course of treatment for stage IlI
RCC is radical nephrectomy.

Stage 1V : The tumor has either extensively migrated
to other parts of the body, such as the brain, bone, or
lungs, or it has invaded several lymph nodes. Surgery
is not an option for Stage IV RCC because it has gone
too far from the kidney.

RISK FACTORS OF KIDNEY CANCER
Kidney cancer's precise cause is uncertain. However,
certain epidemiologic data indicates that kidney
cancer risk factors include male gender, age over 50,
and end-stage renal illness. The following are
common risk variables that have previously been
predicted:

1) Lifestyle related and job-related risk factors

e Smoking : The risk of kidney cancer is
increased by smoking. The danger seems to be
correlated with the amount of smoke that a

person consumes and decreases when they stopr
(11]



e  Obesity : An individual who is exceedingly
overweight is more likely to develop kidney
cancer.

e Job hazards : Numerous studies suggest that
working with specific chemicals increases one's
risk of developing kidney cancer. These include
benzene, herbicides, asbestos, cadmium, and

organic solvents, particularly trichloroethylene.
[12]

*  Inherited Risk Factors Kidney cancer
development may potentially be caused by a rare
inherent disease. Although they account for a
very tiny percentage of kidney cancer cases
overall, people with these diseases have a
substantially increased risk of developing
kidney cancer. Here is a list of a few uncommon
hereditary disorders. 1) the illness Von Hippel-
Lindau. 2) Renal cell carcinoma, papillary.
Hereditary. 3. Renal cell cancer with hereditary
leiomyoma. 4, the Birt-Hogg-Dube condition.
5), Renal oncocytoma that is inherited-!')

SIGNS AND SYMPTOMS OF KIDNEY
CANCER

Renal cancer patients may experience:

1) Urinary tract bleeding.

2) Pressure or pain in the back or side.

3) A sore on the back or side.

4) Leg and ankle oedema

5) Elevated blood pressure.

6) Anaemia, or low red blood cell counts.
7) Tiredness and weakness.

8) Appetite loss.

9) Reduction of weight.

DIAGNOSIS OF KIDNEY CANCER

The expert may perform one or more of the following
operations based on the patient's symptoms

1) Physical exam : The physician verifies typical
health indicators and does tests for hypertension
and fever. The abdomen and tumor site are also
felt by the physician.
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2) Urine tests : Blood and other illness indicators
are looked for in urine analyses.

3) Blood tests : The purpose of this is to monitor
kidney function. Increased levels of many
chemicals, including creatinine, indicate that the
kidneys are not functioning properly.

4) CT scan : An entire sequence of images of the
kidneys could be taken with the use of an x-ray
machine that was connected to a computer.
When a dye is injected into the patient, kidney
images can be seen clearly and used to anticipate
the development of kidney cancer. CT scans of
the abdomen and chest provide details on the
main tumor's extension, the opposite kidney's
morphology, and the assessment of any
metastases.

5) Ultrasound test : An ultrasound is a test that
uses high frequency sound waves to produce an
image of the body part being scanned. The
waves bounce off the kidneys, and a computer
uses the echoes to create a picture called a
sonogram. A solid tumor or cyst shows up on a
sonogram.

6) Biopsy : A biopsy is the removal of tissue from
suspected body part to look for cancer cells. A
thin needle inserted through the skin into the
kidney to remove a small portion of tissue. A
pathologist uses a microscope to look for cancer
cells in the tissue. Renal tumour biopsy is
increasingly being used in diagnosis and is
constantly designated previous to ablative and
systemic therapy without earlier histopathology
and in surveillance strategies to stratify follow-
upl¥l

CONCLUSION

The treatment of patients with advanced RCC has
developed rapidly over the last decade. Several
agents are now approved for use in many other
countries, and patient viewpoint is significantly
brighter. Making progress in the area of
immunotherapy, targeted therapy and chemotherapy
is necessary in order to significantly reduce morbidity
and mortality related to advance RCC. The
development of these agents with improved efficacy,
of which, the kinase inhibitors have demonstrated the
most significant activity. Progressively more



oncologists have choices concerning treatment
selections for patients with renal cell carcinoma.
Studies to date raise many queries with regard to
scheduling, dose, duration, potential combinations
and toxicity of treatment. A profound perceptive of
the bond between the signalling pathways motivating
tumor growth and their inhibition is needed in order
to optimise the use of these agents and should
recommend strategies to hinder or stop resistance and
identify suitable therapeutic combinations. Current
era is hopeful with regard to treatment for renal cell
carcinoma with growing numbers of active agents. To
understand these hopes, this is the major challenge to
counterpart these agents with the biology of the
tumors and their hosts.
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LUNG CANCER
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INTRODUCTION

The history of Lung Cancer dates back centuries,
with smoking recognized as a significant risk factor
for the disease. Here are some key points in the
history of Lung Cancer:

1. Early observations: Reports of lung cancer-like
symptoms date back to ancient Egypt and Greece,
but the link to tobacco was not established until
much later.

2. Rise in smoking: The 20th century saw a
significant increase in smoking rates, leading to a
surge in lung cancer cases.

3. Recognition of smoking as a risk factor: In the
mid-20th century, research definitively linked
smoking to lung cancer, leading to public health
campaigns to curb tobacco use.

4. Advances in treatment: Over the years,
advancements in surgery, chemotherapy, radiation
therapy, and targeted therapies have improved
outcomes for some lung cancer patients.

5. Screening and prevention efforts: Lung cancer
screening programs for high-risk individuals and
public health initiatives promoting smoking
cessation have been instrumental in reducing lung
cancer incidence and mortality rates.

6. Ongoing research: Current research focuses on
personalized medicine, immunotherapy, and early
detection methods to further improve lung cancer
outcomes.

7. Throughout history, Lung Cancer has evolved
from a poorly understood disease to one where risk
factors are well-established, treatment options have
expanded, and prevention strategies are actively
promoted.

ANATOMY AND PHYSIOLOGY OF THE
LUNGS:

Structure of Lung:

The structure of the lungs is complex and crucial for
respiratory function. Here is an overview of the
main components of the lungs:

o Trachea: Also known as the windpipe,it
connects the larynx to the bronchi, allowing
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air to pass in and out of the lungs.

e Bronchi: The trachea divides into two
main bronchi, which further branch into
smaller bronchioles within each lung.

e Bronchioles: These smaller airways
branch off the bronchi and continue to
divide, leading to the alveoli.

e Alveoli: These are tiny air sacs where gas
exchange occurs. Oxygen from inhaled air
diffuses into the bloodstream, and carbon
dioxide moves from the blood into the
alveoli to be exhaled.

e Diaphragm: A dome-shaped muscle below
the lungs that contracts and relaxes to help
with breathing. When it contracts, the chest
cavity expands, allowing air to enter the
lungs.

e Pleura: The double-layered membrane that
surrounds each lung. The inner layer
(visceral pleura) covers the lungs, while the
outer layer (parietal pleura) lines the chest
cavity.

e Lobes: The right lung has three lobes
(upper, middle, lower) while the left lung
has two (upper and lower) to accommodate
the heart.

Understanding the structure of the lungs is essential
for comprehending how air moves through the
respiratory system, reaches the alveoli for gas
exchange, and supports vital functions like
oxygenation of the blood and removal of carbon
dioxide.

Anatomy:

The lungs are a pair of spongy, cone-shaped organs
located in the chest.

They are surrounded by a protective membrane
called the pleura.

The right lung has three lobes, while the left lung
has two lobes to accommodate the



heart.

Air enters the lungs through the trachea, which
branches into the bronchi,

bronchioles, and ultimately into alveoli (air sacs).
Physiology:

1. Respiration: The primary function of the lungs
is to facilitate gas exchange. Oxygen from the air
we breathe enters the bloodstream, and carbon
dioxide is removed from the body.

2. Alveoli: These tiny air sacs are where gas
exchange occurs. Oxygen moves from the alveoli
into the blood, while carbon dioxide moves from the
blood into the alveoli to be exhaled.

3. Diaphragm: This muscle plays a crucial role in
breathing. When it contracts, the chest cavity
expands, allowing air to enter the lungs. When it
relaxes, air is expelled.

4. Surfactant: A substance produced by the lungs
that helps reduce surface tension in the alveoli,
preventing them from collapsing.

Understanding the anatomy and physiology of the
lungs is essential for comprehending how these
organs facilitate oxygen exchange, support
breathing, and maintain overall respiratory function
in the body.

PHARMACOLOGY OF LUNG CANCER:

1. Chemotherapy: Traditional cytotoxic drugs like
cisplatin, paclitaxel, and docetaxel are commonly
used to kill cancer cells. Newer agents like
pemetrexed and gemcitabine are also utilized.

2. Targeted Therapy: Drugs like Erlotinib,
Gefitinib, and Crizotinib target specific genetic
mutations in cancer cells, such as EGFR or ALK
mutations.

3. Immunotherapy: Checkpoint inhibitors like
Pembrolizumab and Nivolumab boost the immune
system's ability to recognize and destroy cancer
cells.

4. Angiogenesis Inhibitors:  Drugs like
Bevacizumab target blood vessel growth in tumours
to cut off their blood supply.

5. Combination Therapies: Often, a combination
of chemotherapy, targeted therapy, and
immunotherapy is used to treat advanced lung
cancer effectively.
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Understanding the pharmacology of Lung Cancer
involves recognizing the various drug classes and
mechanisms of action used to target cancer cells,
inhibit tumour growth, and improve patient
outcomes.

CAUSES OF LUNG CANCER:

1. Smoking: The primary cause, responsible for
the majority of lung cancer cases. Second-hand
smoke exposure: Non-smokers exposed to
tobacco smoke are at risk.

2. Environmental factors: Exposure to radon,

asbestos, arsenic, and other carcinogens
increase risk.

RISK FACTORS:
¢ Smoking: The most significant risk factor.
e Family history of lung cancer.

e Exposure to secondhand smoke, radon,
asbestos, or other carcinogens.

e Air pollution.

e Personal or family history of lung disease.

PREVENTION:
e  Quit smoking and avoid second-hand smoke.
e Test homes for radon.

e Minimize exposure to carcinogens like
asbestos.

e Maintain a healthy lifestyle with a balanced diet
and regular exercise.

e Consider lung cancer screening for high-risk
individuals.

TREATMENT OPTIONS

e Surgery: Removes the tumour and surrounding
tissue.

e Chemotherapy: Uses drugs to kill cancer cells.



e Radiation therapy: Uses high-energy rays to
destroy cancer cells.

e Immunotherapy: Boosts the body's immune
system to fight cancer.

o Targeted therapy: Targets specific genetic
mutations in cancer cells.

OUTCOMES:

e Prognosis varies based on cancer stage, type,
and individual factors.

e Early detection improves survival rates.

e Treatment outcomes can range from successful
remission to palliative care for advanced cases.

e Supportive care focuses on symptom
management and improving quality of life for
patients.
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ABSTRACT

The most common type of liver cancer is
hepatocellular carcinoma, which begins in the
main type of liver cell (hepatocyte). The main risk
factors for Liver Cancer include chronic excessive
alcohol use, non-alcoholic fatty liver disease
linked to diabetes and obesity, and hepatitis C
infection. When liver cells experience DNA
alterations, or mutations, cancer in the liver results.
Liver cancer can be easily diagnosed by
ultrasonography (US), computed tomography
(CT), magnetic resonance imaging (MRI) and
positron emission tomography (PET).

INTRODUCTION

Primary liver cancer, or hepatocellular carcinoma
(HCC), is the fifth most common cancer in males
and the seventh most common cancer in females
and is the third leading cause of cancer-related
death worldwide[1]. (Ferlay et al. 2010; Jemal
2011). Liver metastases most often arise from
primary tumours in colon, breast, lung, pancreas
and stomach [2]. 80-90% percent of primary LC
cases are caused by hepatocellular carcinoma
(HCC), a frequent kind of LC. The main risk factor
for primary LC is the presence of chronic
inflammatory etiologies .Chronic inflammation can
be brought on by persistent viral infections,
persistent exposure to poisons or parasites,
alcoholic and non-alcoholic  steatohepatitis,
diabetes, and obesity.

INCIDENCE AND PREVALENCE

Liver cancer accounts for 788,000 fatalities
annually, and 1.16 million deaths overall, ranking it
as the eleventh and sixteenth most common causes
of death, respectively. A couple of years ago,
reported on the global burden of liver cancer by
2015 using Global Burden of Disease data. The
number of incident liver cancer cases in 2015 was
854,000, whereas the number of deaths and disease
adjusted life year(DALYs) were 810,000 and
20,578,000, respectively. The number of incident
cases increased by 75% between 1990 and 2015,
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mostly because of changes in population age
structures and population growth [3]. GLOBOCON
2020 predicted that the incidence of liver cancer
would increase by 55.0% and the number of deaths
would increase by 56.4% between 2020 and 2040
[4]. HCC has a male proponderance, male:female
ratios that vary from 0.7:1 in Paraguay to 6.4:1 in
the Bas Rhin area of France. In the United States the
ratio is 2:1. The incidence of HCC increases with
age. The median age at diagnosis is 53 years in Asia
and 62 years in United States [5].

SIGNS AND SYMPTONS

Loss of weight, appetite decline ,vomiting or feeling
queasy ,n enlarged liver, Abdominal swelling or
accumulation of fluid (belly) and Jaundice are some
of the primary symptoms of liver cancer. The risk
factors for liver cancer include gender, race, chronic
viral hepatitis, cirrhosis, inherited metabolic
diseases, alcohol drinking, smoking, obesity, type 2
diabetes, and exposure to carcinogenic substances
such as aflatoxins [6]. Liver cancer could be
prevented by reducing the prevalence of these
modifiable risk factors, including hepatitis
vaccination and lifestyle changes [7]. Research has
also demonstrated that the prevalence of liver
cancer brought on by the hepatitis B and hepatitis C
viruses varies geographically (HCV)

DIAGNOSIS

1. Computed Tomography:

Benefits of CT are easy access due to wide
availability and patient-friendly protocols allowing
even a chest-abdomen—pelvis CT examination in a
less then 20-s breath hold using multidetector CT
technology[8,9]. contrast-enhanced CT study since
CT has high sensibility (93%) and specificity
(100%) for detecting hepatic metastases[8].
computed tomography (CT) is widely used in
clinical practice because of its three-dimensional
(3D) measurements of liver volume and tumour
volume and evaluations of metastasis to other
organs such as the lungs and bones.



2. Magnetic Resonace Imaging:

If radiographic contrast media cannot be
administered due to iodine allergy or renal
insufficiency, the accuracy of CT is poor and an
MRI should be performed to fully evaluate the liver.
MRI should be performed in the presence of fatty
infiltration of the liver since liver metastases can be
obscured when hepatic steatosis is present [10]. The
detection rate of smaller (<2 cm) tumors, in
particular, was noted to have improved from 55.6%
in 2006 to 87.5% in 2010, largely secondary to
technology updates related to graded improvements
in MR sequence design and hardware[11].

3. Ultrasonography:

The most used imaging test for the liver is
abdominal ultrasonography because of its
convenience,  versatility,  visibility, non-
invasiveness, and ease of use. However, reports
indicate highly variable sensitivity for the detection
of HCC with US, ranging from 33% to 96% [12].
Comparatively less expensive initially per study
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when compared to CT and MRI. Contrast
ultrasonography visualizes the hemodynamic
changes within the liver cancer and facilitates the
differentiation and diagnosis of different kinds of
liver cancer[13].

4. Positron Emission Tomography:

Also referred to as Nuclear Medical Imaging. The
advantages of whole-body *®F-fluorodeoxyglucose
(*®F-FDG)  positron  emission  tomography
(PET)/CT are evident for the following: (1) tumour
staging; (2) re-staging after treatment; (3) response
evaluation; (4) guidance of biological target volume
delineation for radiation therapy and puncture
biopsy sites (evidence level 2)[14,15] and (5)
evaluation of the extent of malignancy and
prognosis of the tumour (evidence level 2)[16-18].

TREATMENT

1. Immunotherapy:

Immunotherapy has become a viable treatment
option and is being studied for a number of
malignancies, including liver cancer. The immune



system can identify cancer cells, and mobilizing the
immune response is able to eliminate cancer.
Treatment of immunotherapy-induced hepatitis by
and large consists of wrangling in and quieting
down the immune system activation induced by
these therapies. Liver injury may not become
apparent after the first dose of therapy and may
occur only after additional cycles. While many
instances of mild liver test elevations will resolve
spontaneously, ongoing liver injury necessitates
treatment [19] Their role in normal liver function is
to prevent acute response to bacterial agents in
order to avoid unnecessary tissue damage [20]. As
a result, liver sinusoidal endothelial cells express
immunosuppressive molecules, such as
programmed cell death ligand-1 (PD-L1). Another
important cell type, Kupffer cells, are specialized
liver-located macrophages that remove bacteria and
produce immunosuppressive cytokines, such as IL-
10 and prostaglandins.

2. Liver transplant:

Patients with acute and chronic end-stage liver
disease can benefit greatly from liver
transplantation (LT), a proven operation that can
save their lives. It increases lifespan by fifteen years
and restores regular health and lifestyle. LT is
recommended for individuals experiencing acute
liver failure, hepatocellular carcinoma (HCC) in
progress, and end-stage liver disease. Cirrhosis is
the most frequent cause of end-stage liver disease in
people that warrants LT. When significant cirrhosis
problems including variceal hemorrhage, ascites,
hepatorenal syndrome, and encephalopathy
manifest, patients ought to be referred to transplant
centers.
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ABSTRACT:

Oral cancer is the sixth most prevalent type of
cancer worldwide, with India accounting for about
one-third of cases and ranking second in terms of
the number of instances. Oral sgquamous cell
carcinoma (OSCC), which is also acknowledged as
a detectable pre-clinical phase of mouth cancer,
predominates in all cases of oral cancer with
potentially malignant abnormalities. Some risk
factors for the incidence of oral cancer include
smoking, especially smokeless tobacco, chewing
betel guid, excessive alcohol use, unclean oral
conditions, and persistent viral infections, including
the human papillomavirus. A broad range in the
worldwide incidence and a higher death rate are
indicated by ignorance, differences in
environmental exposure, and behave oral risk
factors. In this overview, many risk factors
associated with the incidence of mouth cancer are
discussed, along with data on the disease's
distribution by virtue throughout India and
socioeconomic status. Along with cutting-edge
methods, the many traditional diagnostic methods
that are frequently employed to identify oral cancer
are covered. The innovative methods created by
Indian researchers that have great promise for use
in the diagnosis of oral cancer are also the subject
of this review.

INTRODUCTION:

Cancer is the term for any unchecked cell
proliferation that invades another tissue and
damages it. A little, strange, inexplicable growth or
sore appears in the mouth, encompassing the lips,
cheeks, sinuses, tongue, hard and soft palate, and
the area from the base of the mouth to the
oropharynx. This is the first sign of oral cancer. Oral
cancer is the sixth most common type of cancer
worldwide.

India accounts for one-third of the global oral
cancer burden and the greatest number of instances
of the disease. For countries going through
economic transition, oral cancer is a major health
concern [1]. About one-fourth of all cases
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worldwide roughly 77,000 new cases and 52,000
deaths are recorded in India each year [2]. Given
that oral cancer is one of the most prevalent cancer
types in India, the rising number of instances of this
disease should raise the greatest concerns for
community health [3]. Approximately 70% of
instances of oral cancer in India are said to be in
advanced stages, making it a far more serious worry
than in the west (American Joint Committee on
Cancer, Stage IlI-1V). The likelihood of a cure is
extremely low nearly non-existent due to late-stage
identification; five-year survival rates are about
20% [4]. An impressive 84-97% of oral cancer is
caused by oral squamous cell carcinoma (OSCC).
Normal epithelial linings or possibly malignant
lesions are the common causes of OSCC. PMDs, or
potentially malignant disorders, have been
identified as markers of oral cancer preclinical
stage. These include fibrosis, erythroplakia,
leukoplakia, candidal leukoplakia, dyskeratosis
congenital, and lichen planus [5]. Smokeless
tobacco (SLT) use, chewing betel quid, binge
drinking, bad dental hygiene, a diet lacking in
nutrients, and persistent viral infections, i.e. Ocular
cancer can occur due to a number of factors,
including the human papillomavirus (HPV). There
is significant diversity in the incidence across the
globe, which can be indicated by behavioral risk
factors, exposure to extreme environmental
circumstances, and lack of understanding.
Infections of the periodontal system are also a high-
risk factor for oral cancer, and they are more
common in the Indian population, where the
practice of chewing paan is the primary cause of
oral cancer [2]. Tumorigenesis is significantly
influenced by inflammation, which is also a result
of bacterial and viral infections and inflammatory
bowel disorders, both of which increase the risk of
cancer. Cancer can result from a variety of
socioecological and behavioral factors, including
exposure to smoke, silica, asbestos, and other
carcinogenic substances [2]. Tobacco consumption
(in any form) is a leading cause of cancer,
particularly in underdeveloped countries. Aside
from tobacco, chewing paan containing piper betel



leaves mixed with areca nut, lime, catechu,
cinnamon, and other ingredients is a prominent
cause of oral cancer, particularly in north-eastern
India, which has the highest cancer incidence in the
country [6].

THE CURRENT STATUS OF ORAL CANCER
IN INDIA:

Oral cancer is a significant health concern in India
because it is one of the most common types of
cancer, affecting a big population. Low-income
people are most vulnerable because they are
exposed to a wide range of risk factors. Tobacco
usage has been the leading cause of mouth cancer.
Tobacco usage in various forms, such as gutka,
zarda, mawa, kharra, khaini, cigarettes, bidi,
hookah, and so on, is a major cause of oral cavity
tumor formation in both young and adult Indians.

Age - 60-69 yrs.
Male - 67.6% WEST
Female - 32.3%

Common area - buccal mucosa
Common risk factors - alcohal,
tobacco, multiple habits

Age - 40-69 yrs.

Male - 75.7%

Fomale - 24.3%

Common area - Buccal mucosa
Common risk factors- Alcohol
tobacco, betel-quid

Figl: The spread of oral cancer in India. [16]
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Fig:- Tobacco-related malignancies are distributed
according on gender and among smokers.[16]

METHODS EMPLOYED IN THE DIAGNOSIS
OF ORAL CANCER:
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In order to lower the death rate for patients with oral
cancer, early detection is crucial. As a result, there
is a great need for quick, simple, and non-invasive
methods of diagnosing oral cancer. A doctor must
first correctly evaluate any oral lesions in the mouth
in order to diagnose oral cancer. When cancer is
detected, the patient is referred to an oral or
maxillofacial surgeon, who performs the necessary
testing.

<. A soreonyourlipor

mouth that doesn'theal  dentures

in your mouth or lips
Amassorgrowth e
Alump in your neck

Trouble wearing ‘

b

in your mouth @ ’/ Jaw pain or stiffness @
\ Tongue pain A
Bleeding from An e’arache that o
your mouth won't go away ) :

S

Loose teeth Dramatic weight loss

v

Pain or difficulty swallowing Lower lip, face, neck, or chin numbness

Fig:- Symptoms of oral cancer

Different techniques for diagnosis are as follows:

Physical examination
Histopathological examination
Vital staining techniques

Biopsy

Imaging techniques

Optical and radiological techniques
Biomarker detection and biosensor

Nogakowne

Synopsis and prospective views

Given that it bears a third of the global burden of
oral cancer, India is regarded as the global center for
cases of the disease. The highest incidence rate of
oral cancer in women both in India and globally is
seen in the southern regions of the country. The two
main factors that most influence the incidence of
oral cancer are genetic and epigenetic. A number of
variables, including oral thrust, mouthwash use,
radiation, alcohol, immunosuppression, tobacco,
food, and nutrition, are significant contributors to
occurrence. Two more important risk factors for
oral cancer include poor oral hygiene and HPV
infection. The cost of treating oral cancer is very
exorbitant for the patient, and the majority of
patients discontinue therapy in the middle, which
raises the death rate even further. The location, size,
and viability of organ preservation in patients are

White patches or red patches



the primary determinants of the course of treatment
for oral cancer. Surgery and radiation therapy are
advised treatments for mouth cancer in its early
stages. Preventive measures, prompt diagnosis, and
prompt treatment are essential components in
addressing the oral cancer epidemic in India. People
need to be made aware of the risks and causes of
oral cancer as well as the significance of abstaining
from alcohol and tobacco use and practicing good
dental hygiene. realizing how important early
detection of oral cancer is, many research teams
worldwide are developing methods to help with this
process. In addition to a physical examination, the
following tests are advised: 1) X-rays; 2) CT; 3)
PET; 4) MRI; and 5) endoscopy. In addition, the
most often used techniques for diagnosing oral
cancer in India are histological examination, vital
staining methods, brush biopsy biopsies, biomarker
detection using biosensors or
immunohistochemistry, radiography, and optical
imaging systems. In order to meet the needs of a
sizable and diversified population, medical and
technology research institutions in India have been
collaborating to develop and offer novel
technologies. There have been reports of a number
of diagnostic methods that can distinguish between
benign and malignant tumors. The traditional
methods of diagnosis are pricy, time-consuming,
necessitate skilled experts, and can involve surgery,
among other drawbacks. There has been much
promise for integrating biosensor-based oral cancer
biomarker sensing approaches into diagnostic
procedures, as reported recently. Despite the
publication of several research, India still lacks non-
invasive, portable, simple, quick, and affordable
methods that do not call for a trained expert to
process, evaluate, and interpret test data. In order to
incorporate  newly developed, commercialized
procedures into clinical diagnostic practices,
professionals must support them.
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ABSTRACT

Retinoblastoma is the most common neoplasm of
the eye in childhood and represents 3% of all
childhood malignancies. Retinoblastoma is a cancer
of eye found in very young children; two-thirds of
these children are diagnosed before 2 years of age
and 95% before 5 years of age. Retinoblastoma is
present in two distinct clinical forms: (1) a bilateral
or multi-focal, heritable form which is found in
almost 25% of all the cases characterized by the
presence of germline mutations of the RB1 gene;
and (2) a unilateral or uni-focal form which
comprises about 75% of the cases, 90% of which
are nonhereditary. RB1 deficiency makes the
retinoblastoma cell-of-origin extremely susceptible
to cancerous transformation, and the tumor cell-of-
origin appears to depend on the developmental
stage and species. Mutations or changes in the
retinoblastoma 1 (RB1) gene is the most important
risk factor for retinoblastoma.The earliest and most
common symptom of retinoblastoma is the pupil of
your eye appearing white (leukocoria) or pale-
coloured in certain settings, especially seen in
photos taken in dim places that also use a flash for
illumination. It can happen in one or both eyes.
Common retinoblastoma treatments include
chemotherapy, cold therapy and laser therapy.
Radiation therapy may be another option. The
treatment of retinoblastoma is multidisciplinary and
is designed primarily to save life and preserve
vision.

INTRODUCTION

Retinoblastoma (An eye cancer that begins in the
back of the retina) is a malignant tumour of the
developing retina that occurs in children, usually
before five years of age. It is an uncommon type of
malignancy occurring in 1 per 18000 (0.0056%)
childbirths. It is the most commonly encountered
primary intraocular malignancy of childhood and
accounts for 3% of cases of all childhood cancers. It
is also the second most prevalent intraocular
malignant tumour after uveal melanoma. About
60% of affected individuals have unilateral
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retinoblastoma with a mean age of diagnosis of 24
months and about 40% have Dbilateral
retinoblastoma with a mean age of diagnosis of 15
months. It affects the light sensitive cell and optic
nerve invasion can occur with the spread of tumour
in subarachnoid space and into the brain. Metastatic
spread occurs in regional lymph nodes, liver, lungs,

bones, and brain.[HEl
Healthy eye Retinoblastoma

_Retina

Fovea
centralis

HISTORY

Pawius of Amsterdam is credited as the first to
recognize retinoblastoma in an autopsy of a young
child in 1597. In 1809, Wardrop referred to the
tumour as fungus hematodes and suggested
enucleation as the primary mode of management.
The introduction of the ophthalmoloscope in 1851
facilitated the recognition of specific clinical
features of retinoblastoma. Initially thought to be
derived from the glial cells, it was called a glioma
of the retina by Virchow (1864). Flexner (1891)
and Wintersteiner (1897) believed it was a
neuroepithelioma because of the presence of
rosettes. Later, the consensus was reached that the
tumor originated from the retinoblasts and
subsequently the American Ophthalmological
Society officially accepted the term retinoblastoma
in 1926. Early tumor recognition aided by indirect
ophthalmoscopy and refined enucleation techniques
contributed to improved survival from 5% in 1896
to 81% in 1967. Advances in external beam
radiotherapy in the 1960s and 1970s and further
progress in planning and delivery provided an
excellent alternative to enucleation, that enabled
salvaging the eye. Focal therapeutic measures such
as cryotherapy, photocoagulation and plaque



brachytherapy allowed targeted treatment of
smaller tumors that saved vision.

ETIOLOGY

Retinoblastoma occurs as a result of a mutation in
the RB1 tumour suppressor gene located at the long
arm of chromosome 13 at locus 14. This gene is
responsible for regulating the cell cycle so that cell
augmentation proceeds in a planned and controlled
fashion. It also helps to control cell survival,
programmed cell death and cell
differentiation.?’)RB1 mutations lead to the wild and
erratic division of a single cell in the retina, which
becomes a retinoblastoma. This may be influenced
by other genetic changes which facilitate the
persistence of this cancerous change.

HERITABLE

Every cell in the body has germinal mutations,
which can be inherited or spread.These cells lack
one normal RB1 gene already, having been derived

©
-
-

from a parent with one abnormal copy of the gene.
This is called autosomal dominant inheritance. only
25% of children with heritable mutations have a
positive family history. Merely 25% of offspring
possessing heritable mutations exhibit a favorable
familial background. The remaining ones result
from a de novo germline mutation, which is the
result of inheriting an RB1 gene copy that is faulty
from a parent who did not get the illness."!

NON-HERITABLE

Non-germinal mutations are found in 60% of
retinoblastomas and occur only in the cancerous
cells. They are therefore not passed on to
succeeding generations. There is no family history
of the disease. In these individuals as well, the cells
are initially normal. Early in life, both normal
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copies of the RB1 gene undergo mutation within the
retinal cells, rendering the genes useless. The tumor
usually develops in one eye.[

EPIDEMEOLOGY

Retinoblastoma represents 3% of all children’s
tumors and is the most frequently occurring primary
intraocular tumor. It is also the second most
common intraocular malignant tumour. The number
of retinoblastoma cases ranges from 1 in 14000 to 1
in 20000 live births.[! Three hundred new cases
occur in the US per year. Retinoblastoma occurs
equally in both sexes, and there is no sexual
preference. Ninety percent of the cases present
before the age of three years. The disease has
varying incidence throughout different geographic
regions. According to research, there are four
instances per million in the US and six cases per
million in Mexico. Incidence is higher in Africa and
India.®

TYPES OF RETINOBLASTOMA

1. Unilateral: This means “one-sided,” so it
affects one eye only.

2. Bilateral: This means “two-sided,” so it
affects both eyes.

3. Trilateral: This means you have cancer in
three places. Each eye reflects one of those
places. The third place is in the pineal
gland inside your brain. %)

CLINICAL PRESENTATION

o  White or red pupil instead of the normal black.

e Misaligned eyes looking toward the ear or
nose.

e  Reddened, painful eye.

o  Enlarged pupil.

o Different-coloured irises.
e  Poor vision.

EVALUATION

o Direct Ophthalmoscopy: Red reflex testing
with a direct ophthalmoscope is the simplest
test, and leukocoria is easily observable. This
method serves as a simple screening test. [

¢ Examination Under  Anaesthesia
Examination under anaesthesia is necessary



for measuring the corneal diameter, for
tonometry, anterior chamber examination with
a hand-held slit lamp, fundoscopy, cycloplegic
refraction, and documenting all findings.

e Ultrasound: to assess the size of the tumour,
to observe calcifications, and it also helps to
rule out similar conditions like coats disease.

e Wide-Field Photography: Wide-field
photography is used for analysis,
documentation, and helps in the management
of retinoblastoma.

e CT SCAN: CT scans help in the detection of
calcifications, but due to radiation risks, it is
avoided upon making the primary diagnosis.

e  MRI: MRI is useful in the evaluation of optic
nerve, extraocular extension, pineoblastoma,
and to exclude similar diseases.

e  Systemic Assessment: This includes physical
examination, MRI orbit and brain, bone scan,
bone marrow aspiration, and lumbar puncture.

e  Genetic Studies: Genetic studies of blood
samples and tumour tissue from patient and
relatives. Il

TREATMENT

e CHEMOTHERAPY: Intravenous
carboplatin, etoposide, and vincristine are used
in three to six cycles depending upon the grade
of retinoblastoma. Single carboplatin or dual
agent therapy can also be used and has shown
favourable results in selective patients such as
bridging therapy to avoid aggressive measures.
Intravitreal melphalan is used in cases of
vitreous seeding although it carries a small risk
of extraocular dissemination.

e TTT (Transpupillary Thermal Therapy):
It is used mostly for focal consolidation after
chemotherapy; however, it can be used as an
isolated treatment. TTT has a direct effect but
also augments the effects of chemotherapy.™!

e CRYOTHERAPY: Thetriple freeze-thaw
technique is an option for pre-equatorial
tumours without deeper invasion or vitreous
seedings.
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e BRACHYTHERAPY: Itis used for an
anterior tumour when there is no vitreous
seeding and in cases of resistance to
chemotherapy.

e RADIOTHERAPY: It should be avoided,
when possible, especially in the case of
heritable retinoblastoma because it can result
in a second malignancy. Retinoblastomas are
radiosensitive, but adverse effects include
cataract, radiation neuropathy, radiation
retinopathy, and hypoplasia of orbit. (1%

e SURGERY: Enucleation is performed when
there is infiltration of the anterior chamber,
neovascular glaucoma, invasion of the optic
nerve, and if the tumour comprises more than
half of the vitreous volume. Additionally, it is
helpful in situations of diffuse retinoblastoma,
which has a poor visual prognosis and a
significant chance of recurrence, and when
chemotherapy has failed.

e EXTRAOCULAR EXTENSION: Adjuvant
chemotherapy for 6 months is given following
enucleation when there is retrolaminar or
massive choroidal spread. When the extension
of the tumour is up to the cut end of the optic
nerve at enucleation, or it is through the sclera,
then external beam radiation is used."’

PROGNOSIS

Patients ~ with  intraocular  retinoblastoma,
particularly those who have access to modern health
care facilities, have an excellent prognosis and an
overall survival rate of more than 95% in developed
countries. The most critical risk factor associated
with poor prognosis is extraocular extension either
through the sclera or through the invasion of the
optic nerve. Patients who survive bilateral
retinoblastoma are at an increased risk of
developing non-ocular malignancies later in life, the



latent period for the development of the second
tumor is usually 9 months. External beam
radiotherapy decreases the latent period and
increases the risk of the second malignancy in the
first 30 years of life. The most prevalent type of
second malignancy is a sarcoma. The survival of
patients who have developed sarcoma is less than
50%.
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ABSTRACT

Myelodysplastic anaemia is a clonal hematopoietic
stem cell disease characterized by peripheral
cytopenia, bone marrow (BM) dysplasia, and
inefficient hematopoiesis, as well as a
predisposition to leukemia. They are frequently
found in the elderly, with the median age upon
diagnosis ranging between 60 and 75 years in most
series. The natural history of these diseases varies
from relatively benign clonal bone marrow
abnormalities (refractory anemias with or without
ring sideoblasts) to variants that rapidly progress to
AML (Acute myeloid leukemia). Basically, this
illness is caused by a variety of factors, including
the acquisition of distinctive chromosomal
abnormalities, aging, exposure to dangerous
chemicals, and cancer therapy. The main methods
of diagnosis include CBC count, bone marrow
aspiration and biopsy, and immunochemistry.
Currently, the FDA has granted authorization for
Azacitidine, decitabine, and lenalidomide for MDS.
Other therapeutic options include transfusion
therapy, bone marrow transplant, stem cell
transplant, and erythropoiesis-stimulating drugs.
Treatment outcomes and innovative treatment
techniques employing immune regulation, as well
as the role of the immune system in potential
pathways responsible for genetic instability in
MDS. The primary aims of treatment
myelodysplastic syndromes are to alleviate
symptoms, prevent the condition from progressing,
and avoid complications.

Medications to increase the synthesis of red blood
cells and blood transfusions are common
interventions. It may be necessary in some
circumstances to replace your own bone marrow
with healthy bone marrow from a donor through a
bone marrow transplant, sometimes referred to as a
stem cell transplant.

MYELODYSPLASTIC SYNDROMES

Myelodysplastic syndromes are cancers caused by
immature bone-marrow blood cells that do not grow
into healthy cells. Alternatively known as "bone
marrow failure disorder™!. MDS is a diverse
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collection of hematologic neoplasms that are
typically defined as a clonal disease of
hematopoietic stem cells that causes dysplasia and
inefficient hematopoiesis in the bone marrow.®

Myelodysplastic syndromes are a collection of
conditions brought on by malformed or
malfunctioning blood cells and abnormalities in the
bone marrow, the spongy substance found inside
your bones that is where blood cells are created.?

Acute myeloid leukemia (AML) can develop from
myelodysplastic syndromes (MDS), which are
clonal  hematopoietic stem cell illnesses
characterized by peripheral cytopenia, bone marrow
(BM) dysplasia, and inefficient hematopoiesis. The
pathobiology of MDS is a complicated condition
with a diverse molecular base, and the molecular
processes behind it are currently poorly understood.
Genetic variants (GVSs) in the genes known to be
connected to the onset of MDS are present in about
90% of patients. On the other hand, single
nucleotide variants (SNVs) are typically reported in
genetic research on MDS, although insertions and
deletions (indels) are seldom reported.

A myelodysplastic syndrome occurs when blood
stem cells (immature cells) in the bone marrow do
not mature into grow red blood cells, white blood
cells, or platelets. These immature blood cells,
known as blasts, do not function properly and perish
either in the bone marrow or shortly after entering
the bloodstream. This reduces the capacity of the
bone marrow to produce healthy white blood cells,
red blood cells, and platelets. Infection, anemia, or
easy bleeding may result from a lack of healthy
blood cells.!

The bone marrow produces immature blood stem
cells, which eventually develop into adult blood
cells in a healthy individual.
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The structure of bones. The bone is made up of
bone marrow, spongy bone, and compact bone.
Spiky bones, which are often found close to the
extremities of bones, can display red marrow.
Bone marrow, found in most bones, is densely
packed with blood vessels. There are two types of
bone marrow: red and yellow. Red marrow
contains blood stem cells, which can differentiate
into platelets, white blood cells, or red blood cells.
The main component of yellow marrow is fat.!

CAUSES

MDS is caused by DNA abnormalities in blood
cells, often known as mutations. Most people do not
inherit these modifications. They happen over a
person's lifetime, not all at once.

The exact reason why some people experience these
changes whereas others do not is unknown. some
circumstances enhance a person's chances of having
MDS. We refer to them as risk factors.

Even if there is a little increase in risk owing to
these variables, anybody can have MDS, and it is
not your fault. The majority of MDS patients do not
have an identified cause or trigger.®

1. Age: MDS can be diagnosed at any age,
although it is more frequent in those over the
age of 75. Nine out of ten individuals over 50
have MDS and it is uncommon in young
adults and children.

2. Prior cancer therapy: Previous radiation or
chemotherapy treatments may have damaged
the bone marrow, contributing to MDS. We
call this therapy-related or secondary MDS.

3. Inherited ilinesses: MDS can occasionally be
caused by another rare genetic disorder or be
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inherited. If  doctor believes MDS is
hereditary, he or she will refer you to a
genetics agency to determine the risk that
additional family members will also have the
disease. However, MDS is not an inherited
genetic disorder, and it is seldom passed
down to kids.

Additional blood disorders:

a. Clonal hemopoiesis of unclear significance
(CHIP) is a disorder in which genetic changes
occur in otherwise healthy blood cells.

b. Idiopathic cytopenia of uncertain
significance (ICUS) is a disorder in which
one or more blood cell types are absent
without a clear explanation.

c. Clonal cytopenia of unknown significance
(CCUS) is a disorder characterized by genetic
changes in blood cells as well as low amounts
of one or more blood cell types that have no
obvious reason.

Exposure to harmful substances:
Extended exposure to certain substances may
raise the chance of developing MDS. Tobacco
smoke contains benzene. Benzene is also
utilized in several manufacturing process,
however regulations now prohibit workers
from being exposed to dangerously high
concentrations of the chemical®

MDS has been related to a variety of
environmental and  iatrogenic  causes,
including radiation, chemotherapy
(particularly alkylating medications).

Researchers can currently find one or more
driver mutations in 80% to 90% of patients,
with the most common being SF3B1, TET2,
SRSF2, ASXL1, DNMT3A, RUNX1, U2AF1,
TP53, and EZH2. RUNX1, for example, is a
recognized mutation that affects normal
hematopoiesis. MDS has around 100
recurrently changed genes that encode
spliceosome components, chromatin
remodeling proteins, epigenetic pattern
modulators, and transcription factors. These
driver mutations have been associated with a
wide range of clinical characteristics,
including cytopenia severity, blast percentage,
cytogenetics, and overall survival.

PATHOPHYSIOLOGY:



MDS can be caused by environmental exposure
to toxins like benzene, radiation, or past
treatment to chemotherapeutic medicines. It can
also be idiopathic, particularly in the elderly.
Bone marrow failure disorders such as acquired
aplastic anemia and Fanconi anemia increase
the likelihood of developing MDS and can
occasionally resemble it. MDS can develop
spontaneously or as a result of other causes,
which is referred to as treatment-related MDS.
Chemotherapeutic drugs like as alkylators and
topoisomerase Il inhibitors have been identified
as recognized causes of MDS, which typically
occurs 2 to 7 years following exposure.

More than 80% of patients exhibit cytogenetic
abnormalities, such as translocations or, more
typically, aneuploidy (chromosome loss or
increase). The most prevalent aberrant
karyotype is deletion of the long arm of
chromosome 5 (5q), which may be classified
into two types: treatment-related MDS with 5q
deletion, which is typically associated with
exposure to alkylating drugs, and de novo
isolated 5q deletion. Patients with 5q deletion
caused by past chemotherapeutic drugs are
more likely to have additional cytogenetic
abnormalities and TP53 mutations, which
typically indicate a bad prognosis. Isolated 5q

TYPES OF
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Fatigue
Shortness of breath.

Unusual paleness (pallor) caused by decreased
red blood cell count (anemia)

Low blood platelet count (thrombocytopenia)
causes easy or uncommon bruising and
bleeding.

Petechiae are pinpoint-sized red patches
beneath the skin produced by bleeding.

Frequent infections caused by a low white
blood cell count (leukopenia).
Feeling weak or exhausted.’

MYELODYSPLASTIC

SYNDROMES

The World Health
myelodysplastic syndromes

Organization classifies
into subcategories

based on the kind of blood cells involved (red cells,
white cells, and platelets).

Myelodysplastic syndrome subgroups include the
following categorization of MDS by WHO (2016):

deletion without additional  cytogenetic MDS with dysplasia of anyone blood cell, such
abnormalities results in a much better as platelets, red blood cells, or white blood cells.
prognosis.  Other  frequent  cytogenetic

anomalies are normal karyotype, deletion 7q (-
7), trisomy 8, and -Y.

Over 100 somatic point mutations have been
linked to MDS, and there is considerable
overlap with AML. The most prevalent somatic
mutations are in TET2, SF3B1, ASXL1,
DNMT3A, SRSF2, RUNX1, TP53,
U2AF1,EZH2, ZRSR2, STAG2, CBL, NRAS,
JAK2, SETBP1, IDH1, IDH2, and ETVS.
These mutations have been found to connect
with a variety of characteristics. TP53
mutations are associated with complicated
cytogenetics and poor overall survival. RUNX1
and TP53 are associated with poorer
thrombocytopenia. TET2 mutations respond
well to hypomethylating drugs.>

SYMPTOMS:

Individuals with myelodysplastic syndromes may
not initially exhibit symptoms.

Myelodysplastic disorders with multilineage
dysplasia: This subtype have two or three
aberrant blood cell types.

Myelodysplastic ~ syndromes  with  ring
sideoblasts: This subtype include a small
number of one or more blood cell types. One
distinguishing aspect is the presence of extra iron
rings in existing red blood cells in the bone
marrow.

Myelodysplastic disorders with a single
del(5g) chromosomal defect: People with this
subtype have a low amount of red blood cells,
which contain a unique mutation in their DNA.

Myelodysplastic disorders with excessive
blasts: In this subtype, any of the three kinds of
blood cells red blood cells, white blood cells, or
platelets may be low and seem abnormal under a
microscope. The blood and bone marrow contain
very young blood cells known as blasts.

In time, myelodysplastic syndromes might cause:
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6. Myelodysplastic disorders unclassifiable:

This subtype has a lower amount of one or
more kinds of mature blood cells, and the
cells may seem aberrant under a
microscope. Sometimes blood cells look
normal, but investigation may reveal DNA
alterations linked with myelodysplastic
syndromes.

7. Myelodysplastic/myeloproliferative

neoplasm, unclassifiable: There are also
many other overlap syndromes with
myeloproliferative and myelodysplastic
features, such as chronic myelomonocytic
leukemia (CMML), atypical chronic
myeloid leukemia (CML), and juvenile
myelomonocytic leukemia (JMML)?

RISK FACTORS

1) Older age. Mostly older than 60 are
affected

2) Previous treatment with chemotherapy
or radiation. Chemotherapy or radiation
treatmen itelf may risk of myelodysplastic
syndromes.

3) Exposure to certain
chemicals. Chemicals, including benzene,
have been linked to myelodysplastic
syndromes °. Exposure with tobacco
smoke, fertilizers also cause MS.

4) Exposure to heavy metals like Mercury
and Lead *°

5) Cancer therapy: You can get this condition
1 to 15 years after having specific types of
chemotherapy or radiation. Doctor or nurse
may refer to this as "treatment-related MDS."
Patient may be more prone to develop MDS
after Dbeing treated for acute lymphocytic
leukemia in infancy, Hodgkin's disease, or non-
Hodgkin's lymphoma.!

Cancer medications associated to MDS
include:

Chlorambucil (Leukeran)

Cyclophosphamide
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e Doxorubicin (Adriamycin)

e Etoposide (Etopophos)

o [fosfamide (Ifex)

e Mechlorethamine (Mutagen)
e Melphalan (Alkeran)

e Procarbazine (Matulane)

Teniposide

7) Inherited problems: Certain disorders passed
down from parents and enhance risk of
developing myelodysplastic syndrome. This
includes:

e Down syndrome: Also known as trisomy 21,
children with this condition are born with an
extra chromosome, which can impair mental
and physical development.

e Fanconi anemia: This disorder occurs when
the bone marrow fails to produce adequate
amounts of all three kinds of blood cells.

e Bloom syndrome: People with this ailment are
rarely taller than 5 feet and are prone to skin
rashes from sunshine.

e Ataxia telangiectasia: This has an effect on
both the neurological and immunological
systems. Children who have it have difficulty
walking and maintaining balance.

e Schwachman—Diamond syndrome: This
prevents the body from producing enough
white blood cells.

8) Blood disorders: Individuals who have a
history of blood disorders are more susceptible
to MDS. Among them are:

e Paroxysmal nocturnal hemoglobinuria: This
potentially fatal condition affects platelets,
which aid in blood clotting, white blood cells,
which fight infection, and red blood cells,
which deliver oxygen.

e Congenital neutropenia: Individuals with this
condition are more susceptible to infections



because they are deficient in a certain type of
white blood cell.!!

COMPLICATIONS

Complications of myelodysplastic syndromes
include:

1. Anaemia: Anaemia, which is characterized by
a decrease in red blood cell counts, might make
patient feel exhausted.

2. Recurrent infections: Patient run a higher risk
of developing serious infections if patient white
blood cell count is low.

3. Uncontrollably bleeding: Excessive bleeding
may result from a lack of platelets in the blood
to halt the bleeding.

4. An elevated cancer risk: Certain individuals
with  myelodysplastic ~ syndromes  may
eventually develop leukemia, or cancer of the
blood and bone marrow.’

DIAGNOSIS

A physical exam, medical history and tests
might be used if doctor suspects that you have
a myelodysplastic syndrome. Tests might
include In addition to asking
about personal and family health history and
doing a physical exam, doctor may perform the
following tests and procedures:

1. Complete blood count with Differential
(CBC): A procedure in which a sample of blood
is drawn and checked for the following:

e Red blood cells and platelets count.
e The kind and quantity of white blood cells
e How much of the oxygen-carrying protein
hemoglobin is present in red blood cells.!

2. Peripheral blood smear: A process where a
sample of blood is examined to look for
abnormalities in the quantity, kind, size, and
shape of blood cells as well as for excessive iron
levels in the red blood cells.?

3. Cytogenetic analysis: a lab test where cells in
a bone marrow or blood sample have their
chromosomes counted and examined for any
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abnormalities, such as damaged, missing,
altered, or additional chromosomes.
Cytogenetic analysis is a useful tool for cancer
diagnosis, treatment planning, and monitoring
response to therapy:. !

4. Blood chemistry studies: A process where a
blood sample is examined to determine the
levels of specific chemicals released into the
blood by the body's organs and tissues, like
vitamin B, and folate. A substance's
unexpected concentration either higher or lower
than usual may indicate a medical condition. !

5. Bone marrow aspiration and biopsy:
Myelodysplastic disorders are diagnosed by
blood and bone marrow tests.: a small area of
skin is numbed; a bone marrow needle is
inserted into the patient’s hip bone. Bone, blood
and bone marrow samples are collected for
aspiration and biopsy.

Bone Marrow Aspiration and Biopsy

Bone marrow
needle

Bone marrow s
S[k 1 Hipl bone

T

Complete Blood Count

. o i
. 4 ~ —Plasma
7 ;r/

| ‘ ¥ — White blood cells

1 ~ Platelets
i ~
g e Red blood cells

Fig: 3.1The removal of bone marrow, blood, and a
tiny piece of bone using a hollow needle inserted
into the hipbone or breastbone. A pathologist
examines the bone marrow, blood, and bone using
a microscope to check for aberrant cells. Removing
bone marrow for testing. During a bone marrow
biopsy and aspiration, a tiny needle is used to
remove (aspirate) a little quantity of liquid bone



marrow, often from the back of hipbone. Then a
little piece of bone with its marrow is extracted

(biopsy). !

6. Blood tests. Doctor may request blood tests to
count the quantity of red cells, white cells, and
platelets, as well as to search for unexpected
changes in the size, shape, and appearance of
different blood cells.

7. Blood and bone marrow samples are sent for
laboratory analysis. Specialized tests can
identify the exact properties of cells, which will
aid in evaluating the kind of myelodysplastic
syndrome prognosis, and treatment choices.'

THE FOLLOWING TESTS MAY BE DONE
ON THE SAMPLE OF TISSUE THAT IS
REMOVED:

1. Immunocytochemistry: A laboratory test that
employs antibodies to detect certain antigens
(markers) in a patient's bone marrow.
Antibodies are typically coupled to enzymes or
fluorescent dyes. After the antibodies attach to
the antigen in the patient's cell sample, the
enzyme or dye is triggered, allowing the
antigen to be viewed under a microscope. This
sort of test is used to identify cancer and
distinguish between myelodysplastic
syndromes, leukemia, and other diseases. *

2. Immunophenotyping: A laboratory test that
employs antibodies to detect cancer cells based
on the antigens or markers present on their
surfacest.

3. Flow cytometry: A laboratory test that
determines the number of cells in a sample, the
proportion of living cells, and cell properties
such as size, shape, and the presence of tumor
(or other) markers on the cell surface. Cells
from a patient's blood, bone marrow, or other
tissue are dyed with a fluorescent dye,
suspended in a fluid, and passed one at a time
via a light beam. The test results are based on
how fluorescently dyed cells react to light.
This test is used to help identify and treat some
forms of cancer, including leukaemia and
lymphoma.t
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FISH (Fluorescence In Situ Hybridization):
A lab test used to examine and quantify genes
or chromosomes in cells and tissues.
Laboratory-created fluorescent dye-containing
DNA is added to a sample of a patient's cells
or tissues. When these colored DNA fragments
bind to certain genes or chromosomal regions
in the sample, they glow up under a fluorescent
microscope. The FISH test helps identify
cancer and arrange therapy.!

TREATMENT

Drug therapy, supportive care and stem cell
transplantation is require treating myelodysplastic
syndromes. Supportive care is provided to patients
with myelodysplastic syndrome who experience
low blood count symptoms. In some cases,
intensive therapy with chemotherapy followed by
stem cell transplant from a donor can cure the
disease.

The following types of treatment are used:

1. Transfusion therapy: Transfusion therapy
(blood transfusion) is the process of replacing
red blood cells, white blood cells, or platelets
that have been damaged by disease or treatment.
A red blood cell transfusion is administered
when the red blood cell count is low and signs
or symptoms of anemia, such as shortness of
breath or extreme fatigue, arise. A platelet
transfusion is often administered when a patient
is bleeding, undergoing a surgery that may
induce bleeding, or has a very low platelet
count.

2. Patients who get a large number of blood cell
transfusions may experience tissue and organ
damage as a result of iron overload. These
individuals may be treated with iron chelation
treatment to eliminate excess iron from their

bloodstream.®

3. Erythropoiesis-stimulating agents:
Erythropoiesis-stimulating agents (ESAs) can
be used to enhance the amount of mature red
blood cells produced by the body and reduce the
symptoms of anemia. Granulocyte colony-




stimulating factor (G-CSF) is occasionally used
in conjunction with ESAs to improve therapy
efficacy.

Medications:

Increase the quantity of blood cells in body:
These drugs, known as growth factors, are
artificial copies of chemicals present naturally
in your bone marrow. Growth hormones that
encourage bone marrow to produce more red
blood cells can help you avoid frequent blood
transfusions. Growth factors that increase
white blood cell production may lower your
risk of infection.

Encourage blood cells to develop:
Medications that increase the maturation of
blood cells can lessen the need for frequent
blood transfusions in persons who do not
benefit from growth factors. Some of these
medications may also lessen the likelihood that
the condition may proceed to leukaemia.

Suppress immune system: Certain
myelodysplastic syndromes are treated with
medications that inhibit or regulate the
immune system, reducing the requirement for
red blood cell transfusions.

Assist persons with a certain genetic
abnormality: If your myelodysplastic
syndrome is linked to a gene mutation known
as isolated del(5q), doctor may prescribe
lenalidomide (Revlimid).

Treat infections: If disease creates infections,
patient will be treated for them. °

5. Bone Marrow Transplant:

A bone marrow transplant, also known as a
stem cell transplant, is the only therapy that has
the potential to cure myelodysplastic
disorders. However, because of the high risk of
catastrophic consequences, this treatment is
normally reserved for patients who are in good
enough condition to tolerate it.

During a bone marrow transplant, heavy
dosages of chemotherapy medications are
utilized to remove faulty blood cells from bone
marrow. The defective bone marrow stem cells
are then replaced with healthy donor cells
(allogeneic transplantation).
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In certain cases, less aggressive chemotherapy
medicines can be used to lessen the hazards of
bone marrow transplantation in older persons
and those who would not normally be
candidates for this treatment.®1#

6. Drug Therapy:

1. Lenalidomide: Lenalidomide reduces the
requirement for red blood cell transfusions in
MDS!

7. Immunosuppressive therapy: Anti
thymocyte globulin (ATG) suppresses or
weakens the immune system. It helps to reduce
the need for red blood cell transfusions.

2. Azacitidine and decitabine

Azacitidine and decitabine treat myelodysplastic
syndromes by targeting quickly dividing
cells. They also help genes involved in cell
proliferation to function properly. Azacitidine
and decitabine can decrease the development
of myelodysplastic syndromes to acute
myeloid leukemia.

Chemotherapy used in acute myeloid
leukemia (AML):
Patients with myelodysplastic syndrome and a
large number of blasts in their bone marrow are
more likely to develop acute leukemia. They
may get the same treatment regimen as
individuals with acute myeloid leukemia.®

Chemotherapy with stem cell transplant:
To eliminate cancer cells, chemotherapy is
administered. Stem cell transplant is a therapy
that replaces blood-forming cells. Stem cells
(immature blood cells) are harvested from the
patient's or donor's blood or bone marrow and
frozen for storage. After chemotherapy, the
stored stem cells are thawed and returned to the
patient via an infusion. These reinfused stem
cells develop into (and replenish) the body's
blood cells.

Donor stem cell transplant: (Step 1):
Medication is implemented for donor prior 4-
5 days of collection of stem cell from donor.
The blood-forming stem cells are then
harvested from the donor via a major vein in
their arm. The blood passes through an
apheresis machine, which extracts the stem




cells. The remaining blood is returned to the
donor through a vein in their other arm. (Step
2): Cancer cells are eradicated using
chemotherapy for adaptation of stem cell in
receiver body. The patient may additionally be
subjected to radiation therapy (not depicted).
(Step 3): The patient gets an infusion of donor
stem cells.’

11. Tibsovo (ivesidenib) has been granted by the
FDA for the treatment of adult patients with
relapsed or refractory (R/R) myelodysplastic
syndromes (MDS) who have an isocitrate
dehydrogenase-1 (IDH1) mutation as
discovered by an FDA-approved test.!?

REFERENCE:

https://www.cancer.gov/types/myeloproliferativ
e/patient/myelodysplastic-treatment-pdq

Dotson JL, Lebowicz Y. Myelodysplastic
Syndrome. [Updated 2022 Jul 18]. In: StatPearls
[Internet]. Treasure Island (FL): StatPearls
Publishing; 2024  Jan-. Available  from:
https://www.ncbi.nlm.nih.gov/books/NBK 53412
6/

https://lwww.mayoclinic.org/diseases-
conditions/myelodysplastic-
syndrome/symptoms-causes/syc-20366977
Bandara M, Goonasekera H, Dissanayake V.
Identification of Novel Insertions and Deletions
in Hematopoietic Stem/Progenitor Cells in de
novo Myelodysplastic Syndromes. Int J] Mol Cell
Med. 2021  Summer;10(3):228-233.  doi:
10.22088/IIMCM.BUMS.10.3.227. Epub 2022
Jan 10. PMID: 35178361; PMCID:
PMC8800462.
https://emedicine.medscape.com/article/207347-
overview?form=fpf#as

Garcia-Manero, G., McCloskey, J., Griffiths, E.
A., Yee, K. W. L., Zeidan, A. M., Al-Kali, A.,
Deeg, H. J., Patel, P. A., Sabloff, M., Keating, M.
M., Zhu, N., O'Connell, C. L., Roboz, G. J.,
Busque, L., ... Savona, M. R. (2024). Oral
decitabine-cedazuridine  versus  intravenous

Dr. D. Y. Patil College of Pharmacy Akurdi Pune-44

10.

11.

12.

13.

Technical Magazine 2024-2025

decitabine for myelodysplastic syndromes and
chronic myelomonocytic leukemias
(ASCERTAIN): a registrational, randomized,
crossover, pharmacokinetics, phase 3 study. The
Lancet. Hematology, 11(1), el5—e26.
https://doi.org/10.1016/52352-3026(23)00338-1
https://www.mayoclinic.org/diseases-
conditions/myelodysplastic-
syndrome/symptoms-causes/syc-20366977
https://my.clevelandclinic.org/health/diseases/61
92-myelodysplastic-syndrome-myelodysplasia
https://bloodcancer.org.uk/understanding-blood-
cancer/myelodysplastic-syndromes-mds/what-
is-mds/what-causes-mds/

Alessandrino, Emilio Paolo, et al.
"Myelodysplastic syndromes: recent
advances." hematological 86.11 (2001): 1124-
1157.

Gangat, Naseema, Mrinal M. Patnaik, and
Ayalew Tefferi. "Myelodysplastic syndromes:
contemporary  review and how  we
treat.” American journal of hematology 91.1
(2016): 76-89.

Greenberg, Peter L., Neal S. Young, and Norbert
Gattermann. "Myelodysplastic syndromes." ASH
Education Program Book 2002.1 (2002): 136-
161.

Sochacka-Cwikla, Aleksandra, Marcin
Maczynski, and Andrzej Regiec. "FDA-approved
drugs for hematological malignancies—the last
decade review." Cancers 14.1 (2021): 87.


https://www.cancer.gov/types/myeloproliferative/patient/myelodysplastic-treatment-pdq
https://www.cancer.gov/types/myeloproliferative/patient/myelodysplastic-treatment-pdq
https://www.ncbi.nlm.nih.gov/books/NBK534126/
https://www.ncbi.nlm.nih.gov/books/NBK534126/
https://www.mayoclinic.org/diseases-conditions/myelodysplastic-syndrome/symptoms-causes/syc-20366977
https://www.mayoclinic.org/diseases-conditions/myelodysplastic-syndrome/symptoms-causes/syc-20366977
https://www.mayoclinic.org/diseases-conditions/myelodysplastic-syndrome/symptoms-causes/syc-20366977
https://emedicine.medscape.com/article/207347-overview?form=fpf#a5
https://emedicine.medscape.com/article/207347-overview?form=fpf#a5
https://doi.org/10.1016/S2352-3026(23)00338-1
https://www.mayoclinic.org/diseases-conditions/myelodysplastic-syndrome/symptoms-causes/syc-20366977
https://www.mayoclinic.org/diseases-conditions/myelodysplastic-syndrome/symptoms-causes/syc-20366977
https://www.mayoclinic.org/diseases-conditions/myelodysplastic-syndrome/symptoms-causes/syc-20366977
https://my.clevelandclinic.org/health/diseases/6192-myelodysplastic-syndrome-myelodysplasia
https://my.clevelandclinic.org/health/diseases/6192-myelodysplastic-syndrome-myelodysplasia
https://bloodcancer.org.uk/understanding-blood-cancer/myelodysplastic-syndromes-mds/what-is-mds/what-causes-mds/
https://bloodcancer.org.uk/understanding-blood-cancer/myelodysplastic-syndromes-mds/what-is-mds/what-causes-mds/
https://bloodcancer.org.uk/understanding-blood-cancer/myelodysplastic-syndromes-mds/what-is-mds/what-causes-mds/

Technical Magazine 2024-2025

SKIN CANCER: CAUSES, SYMPTOMS, AND PREVENTION
Mr. Bhagwat Patil, Dr. Pallavi Chaudhari

Department of Pharmaceutics, Dr. D.Y. Patil College of Pharmacy, Akurdi, Pune

ABSTRACT

Skin cancer is one of the most common cancers
worldwide, and its incidence has been steadily
increasing over the last few decades. This article
provides an overview of skin cancer, including its
definition, types, risk factors, signs and symptoms,
diagnosis, treatment, prevention, and new
treatments. It emphasizes the importance of
awareness about skin cancer and explores various
ways to combat the disease, including drug therapy,
herbal remedies and nanotechnology interventions.
By understanding the causes and mechanisms of
skin cancer, as well as effective prevention and
treatment strategies, we can work to reduce its
burden on public health.

INTRODUCTION

Skin cancer is a growth in skin cells due to
irreparable DNA damage, usually due to exposure
to ultraviolet (UV) electricity. It is the most
common type of cancer worldwide, with millions of
patients diagnosed every year. Despite major
prevention efforts, breast cancer remains a major
public health problem due to factors such as
increased exposure to sunlight, lifestyle changes,
and lack of awareness about prevention. ]

This article focuses on various aspects of skin
cancer, including its definition, types, risk factors,
symptoms and causes, symptoms, diagnosis,
treatment, prevention strategies, and new
treatments. By spreading awareness about skin
cancer, we hope to inspire people to take the
necessary steps to prevent this disease and to seek
research and treatment when necessary. 2

SKIN CANCER DEFINITION AND
MEANING

Skin cancer refers to abnormal growth of the skin,
usually resulting from changes in the skin's DNA.
These changes cause skin cells to multiply rapidly
and form malignant tumors. There are many types
of cancer; the most common are basal cell
carcinoma, squamous cell carcinoma, and
melanoma. Although some types of skin cancer are
benign and easily treated if caught early, other
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types of skin cancer, such as melanoma, can sti