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Introduction

• Cancer is one of the leading causes of morbidity and
mortality worldwide, with approximately 14 million
new cases in 2012

• Was responsible for 8.8 million deaths in 2015

• Nearly 1 in 6 deaths is due to cancer
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• Approximately 70% of cancer deaths occur in low- and
middle-income countries

• Tobacco use is the most important risk factor for cancer
and is responsible for approximately 22% of cancer
deaths

• Cancer causing infections, such as hepatitis and human
papilloma virus (HPV), are responsible for up to 25% of
cancer cases in low- and middle-income countries



Cond
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• Although Bangladesh has no population Based
cancer registry, an estimated 122,715 new cases of
cancer developed in 2012 which increased to
136,719 in 2015 (GLOBOCAN,2012)

• Lung cancer and mouth/oropharynx cancer rank as
the top two prevalent cancers for men and cancer
cervix uteri and breast cancer for women
(Hussain,2013)
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• The cancer registry maintained by the National
Institute of Cancer Research and Hospital
(NICRH),Dhaka, showed lung cancer to be the leading
cancer (17%), followed by cancers of breast (12%),
lymph nodes and lymphatics (8%) and cervix (8%) for
sexes combined among all ages

• In malignant hematological disorders more male
(69%) are affected than females (31%) and acute
myeloid leukemia is the most common condition
among both the gender (Hossain et al., 2014b)





Preventable risks

• Around one third of deaths from cancer are due to
the 5 leading behavioral and dietary risks:

 high body mass index

 low fruit and vegetable intake

 lack of physical activity

 tobacco use and

 alcohol use



• According to Cancer Fact & Figures 2017, by
American Cancer Society

• About 16,68780 new cancer cases are expected to be
diagnosed in 2017

• About 6,00920 Americans are expected to die of
cancer in 2017, about 1650 people per day



• So cancer causes death, but still there is some hope

• Some cancers have good percentage of five year
relative survival rates

• Relative survival is the percentage of people who are
alive a designated time period (usually 5 years) after
a cancer diagnosis divided by the percentage of
people expected to be alive in the absence of cancer
based on normal life expectancy







• With the advent of new knowledge regarding cancer
pathogenesis & new diagnostic approaches

• Early detection of cancer is possible & many targeted
therapy is available

• So some cancers are curable. Cure is a statistical term
that applies to groups of cancer patients rather than
to individual patients



• Cure implies those who are rendered clinically free of
detectable cancer and who have the same survival
expectancy as a healthy age matched control group

• A cure does not guarantee that the particular patient
meeting this criteria will not eventually die from the
original cancer

• So there is no cancer curable in reality

• May recur after cure



Curable cancer

• For a cancer to be curable there are some factors:

 Type of cancer(Tissue type)

 The stage of the cancer

 Presence of distant spread

 Co-morbid condition

 Functional status

 Treatment response



Curable Cancer

• Early screening & diagnosis

• Newer radiation technique

 3 dimensional conformal therapy (3D CRT)

 Intensity Modulated Radiation Therapy( IMRT)

 IGRT & Gated radiotherapy

 Brachytherapy

 Intra operative radiotherapy



Curable Cancer

• Development of newer Chemotherapy

• Hormonal therapy 

• Targeted therapy



Tumor marker
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Tumor marker: detection



Curable cancer-Prostate

• Many prostate tumors grow slowly or not at all. They
aren't harmful enough to need treatment. Many men
with these types of tumors can live for years without
problems

• Metastatic prostate cancer difficult to treat. A small
percentage of prostate cancers metastasize,(28% of
men live 5 years)

• Screening- Digital rectal examination, PSA



Curable cancer-Breast

• The commonest cancer in women

• 5% is due to inheritance of a mutated copy of either BRCA1 or
BRCA2

• Common type ductal cell carcinoma

• Screening – breast lump, mammogram

• Modalities of treatment Surgery, Radiotherapy adjuvant and
neoadjuvant chemotherapy , Hormonal therapy (tamoxifen,
letrozole), MTT ( HER2 inhibitor, mTOR inhibitor, Angiogenesis
inhibitor, PARP inhibitor)



Curable cancer-Thyroid

• The most common type of thyroid cancer, papillary,
grows slowly

• Surgery- Thyroidectomy

• Hormone replacement

• Anaplastic thyroid cancer has a 5-year survival rate of
only 7%

• Screening- Thyroid lump or swelling, Thyroid ultrasound



Curable cancer-Testicular cancer

• In its early stages it is curable with surgery to remove
one or both testicles that have a tumor

• For later-stage cancers, surgery and radiation or
chemotherapy often work well

• No specific screening test, visible testicular swelling



Curable cancer-Melanoma
• Can usually spot melanoma skin cancer with the naked eye 

while it is still in its early stages

• If it hasn't spread beyond the surface of the skin, cure may 
possible with surgery

• Metastatic Melanoma (Only 15%-20% got 5 year survival)

• Examine skin for large, dark, oddly shaped, or raised blotches
at back and scalp, scrotum, and in between toes

• Positive family history 



Curable cancer- Hematological

CML- Use of Imatinib, a BCR-ABL tyrosin kinase
inhibitor

• More potent 2nd generation BCR-ABL inhibitors

Dasatinib

Nilotinib

 Bosutinib

 Ponatinib

• Stem cell transplantation



Curable cancer- Hematological

• CLL- Fludarabin+rituximab+cyclophosphamide is 1st

line

• Ibrutinib, bendamustine, ofatumumab all have role

• Stem cell transplantation

• In NHL use of rituximab kills CD20 +Ve cells by
antibody directed cytotoxicities, apoptosis induction
and sensitizes cells to CHOP therapy



Cancer Pathogenesis









The hallmarks of cancer: necessary
functional capabilities

• In the current conceptualization, there are eight
hallmarks—acquired capabilities—that are common
to many forms of human cancer

• Each capability serves a distinct role in supporting
the development, progression, and persistence of
tumors and their constituent cells











Molecular targeted therapies

• Drugs or substances are targeted at pathways,
processes and physiology that disrupts cancer cells
receptors, gene, angiogenesis and tumor PH

• MTT drugs that inhibit a more specific target in cells,
mixture of cytostatic and cytotoxic, toxicity target or
molecule related

• There are two targeting strategies, functional
directed and phenotype directed



Target molecules

Proteins on the cancer cell surface

 EGFR 1
 HER2/Neu receptor
 IGFR
 VEGFR
 CD molecules

• Mutant (altered) proteins
 Mutant BRAF protein in malignant melanoma

• Fusion Protein
 BCR-ABL fusion protein in leukemia



Classification of MTT

• Tyrosine kinase inhibitors, multikinase inhibitors

• Monoclonal antibodies

• mTOR kinase inhibitor

• Proteasome inhibitor

• Cyclin dependent kinase inhibitor

• PARP1 inhibitor

• Immune check point inhibitor



• Interleukin 2 receptor toxin

• Gene expression modulator

• Hedgehog pathway inhibitor

• Histone deacetylase inhibitor

• Retinoic acid receptor expression modification

• Non specific immunomodulator



Tyrosine kinase inhibitor, multi-kinase 
inhibitor, other kinase inhibitor

• Tyrosine kinase is an enzyme which phosphorylates
mediators which are responsible for the intracellular
signaling cascade

• Examples:
 EGFR
HER2/Neu
 PDGFR
 VEGFR
 C-Kit









Advantages of Tyrosine Kinase Inhibitors

• Orally effective

• Better quality of life

• Can be used as monotherapy

• No need for premedication or dose monitoring

• No hematological toxicity(EGFR inhibitor)

• Potential for long-term treatment



Monoclonal Antibody

• Definition

Monoclonal antibodies are laboratory produced
antibodies that can bind to substances in the body
including cancer cells to stop proliferation,
differentiation and progression of cancer cells

• Types

Unconjugated

 Conjugated (with toxin or radioactive substances)





Mechanism of action



Monoclonal Antibody
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mTOR kinase inhibitors



mTOR kinase inhibitors



Proteasome Inhibitor



Proteasome Inhibitor



Others
• Cyclin dependent kinase inhibitor

Flavopiridol used in CLL

• PARP1 inhibitor
Olaparib: Metastatic Ca breast with BRCA mutation,
Iniparib: triple negative metastatic Ca breast

• Interleukin 2 receptor toxin
Denileukin diftitox: Cutaneous T-cell lymphoma

• Gene expression modulator
Retinoids: Leukemia
Rexinoids: Leukemia
Romidepsin: Cutaneous T-cell lymphoma



• Hedgehog pathway inhibitor

Vismodegib: Basal cell carcinoma

Sonidegib: Basal cell carcinoma

• Histone deacetylase inhibitor

Belinostat: Peripheral T-cell lymphoma

Panobinostat: Mulitple myeloma

• Retinoic acid receptor expression modification

Tretinoin: acute promyelocytic leukemia



Limitations of MTT

• Development of resistance to MTT

• Target itself changes through mutation

• Tumor finds a new pathway to achieve tumor growth

• Difficulties of drug development against some
identified targets



Gene therapy and genetic 
immunotherapy 

• Strategies-

 Somatic correction of gene defects
Expression of tumor suppressor gene
Antisense oligonucleotide for mutant oncogene

 Genetic pro-drug activation

 Genetic immunomodulation
Immunotherapy





Expression of tumor suppressor gene

• Gendicine- recombinant adenovirus expressing P53,
approved for use in China for head neck cancer

• Sequential use of intratumoral injection of retroviral
vector with P53 in NSCLC and chemotherapy
Cisplatin may be synergistic.( on Phase II trial)





Correction of Mutant Oncogene

• Antisense DNA oligonucleotide inhibit
transcription into mRNA or translation of mRNA
into protein

• G3139 (Oblimersan) is an antisense DNA
oligonucleotide targeting the initiation codon
region, BCL2 messenger RNA

• Clinical trials in many malignancies including
advanced prostate cancer, melanoma, lymphoma,
leukaemia







Precision medicine 

• Precision medicine is a method of treatment which a
patient's cancer will be extensively characterized for
mutations and other molecular abnormalities, and
treatment will be based mainly on the identified
molecular changes instead of the type of cancer
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