
Cancer  Incidence  and  Mortality
•  Cancer is a common disease. One in three people in

the Western World contract cancer and one in four die
from  it.

• The  cure  rate  is  50%

• Cancer is strongly age-related, the incidence rising
rapidly  at  age  50.

• Cancer is a collection of about 200 different diseases.
About 10% are leukaemias and lymphomas and the
remaining 90% are solid tumours, mostly epithelial
carcinomas.



Abolishing cigarette smoking would lower cancer
mortality by about 40% in America/Europe. Lung
cancer is 100% fatal. 95% of sufferers are
smokers. 1 in 7 smokers succumb. In 1900 lung
cancer was virtually unknown. It was the
American cigarette, invented in the late 1800’s,
and WW 1 that transformed the Western World’s
cancer patterns. There is currently a smoking
epidemic in Asia and Africa and lung cancer is
sure to follow. Bladder and cervical cancer are
also  linked  to  smoking.



Tumour  Biology
• Cancer is a genetic disease that results from the

accumulation  of  mutations  that

(1) Activate dominant oncogenes in the growth
proliferative pathways send false positive signals that
constitutively  drive  the  proliferative  cycle.

(2) Inactivate tumour suppressor genes which function in
various  biochemical processes.

 



Tumour  Biology
(3) Damage is also done to DNA repair genes so that, over

time, giving rise to hypermutability and tumour
heterogeneity.

 

The outcome is that tumour cells relentlessly drive
through the proliferative cell cycle and generally loose
the  capacity  to  differentiate.

 

(4) To  become  MALIGNANT

a. The mutated cells have to acquire the capacity to avoid
immune  detection  to  metastasise and

b. to be able to induce angiogenesis in order to provide
themselves  with  a  blood  supply.











Cancer   treatment
• The are three major approaches to the treatment of the

common  solid  tumours:

• SURGERY

• RADIOTHERAPY

• CHEMOTHERAPY

 The primary tumour is removed by surgery. If it has not
metastasised  then  the  surgery  may  prove  curative.

• Radiotherapy, irradiation with high energy X-rays (4 to 25
MeV), may be applied subsequent to surgery to help prevent
regrowth  of  the  primary  tumour.

• Surgery  plus  radiotherapy  is  a  common  treatment  modality.



• X-rays kill tumour cells (and healthy normal cells in
division) by free radical damage to DNA that results in
double strand breaks which are lethal to cells at
mitosis.

• Tumours that are not resectable may be treated by
radiotherapy alone, in which case treatment is largely
palliative.

• Most of the 50% cure is effected by surgery and
radiotherapy  on  non-metastatic  tumours.

• If the disease is found to be metastatic then systemic
chemotherapy is administered after surgery and
radiotherapy.



Cancer  Chemotherapy

• Cancer drugs are not specific for cancer cells but are
cytotoxic  to  all  proliferating  cells  in  cycle.

• Their major unwanted toxicity is damage to bone
marrow  function  and  to  the  epithelial  lining  of  the  gut.

• Generally speaking, these are the dose-limiting toxicities.



The Goal of Cancer Treatments
• Curative

– Total irradication of cancer cells

– Curable cancers include testicular tumors, Wills tumor

• Palliative
– Alleviation of symptoms

– Avoidance of life-threatening toxicity

– Increased survival and improved quality of life

• Adjuvant therapy
– Attempt to eradicate microscopic cancer after surgery

– e.g. breast cancer & colorectal cancer





Reasons    for    treatment    failure

• Chemotherapy is able to cure only about 10-15 % of all
cancer patient.

• Either  the patient  presents

(1) with  a  tumour  that  is  already  non-responsive or

(2) the tumour initially regresses only to return later
in  a  drug-refractory  form.

• The main problem in treatment failure is DRUG
RESISTANCE  not  a  lack  of  selectivity  for  tumour  cells.



The  origins  of  resistance  lie  in  the
following  issues

(1) GENOMIC  INSTABILITY  AND  HYPERMUTABILITY

• The de-regulated genome →→ genetically heterogeneous
tumour

• Damage to DNA repair genes is critical →→ → more
heterogeneousity  as  the  disease  progresses.

• From a pharmacological perspective at the biochemical level
the  tumour  is  a  constantly  changing   target.

• Thus, the primary tumour can be biochemically distinct
from  metastatic  deposits

• and one person’s colon cancer can be biochemically
different  from  another  persons.



(2) Tumour  Cells  Are  Not  Immunogenic

Tumour cells evade immune detection by down-regulating
their  MHC  antigens

So they can’t be recognised by antigen-presenting and
activated killer T-cells.



 (3) The Numbers  Game
• 1  x  108  tumour  cells  are  visible  on  an  X-ray.
• 1  x  109  cells  is  a  palpable  lump  weighing  a  gram.
• 1  x  1012  cells  weighs  a  kilogram  and  the  patient  is  dead.
• Cancer is hard to detect in its early stages and may already

have  grown  to  1010 - 1011  cells  at  presentation.

• You’ve  got  to  kill  every  single  cell  by  drug  treatment,

• No immunological  moping-up  of  residual  tumour!

• If there are 1011 tumour cells present (100g), killing 99.99% of
them  leaves  1  x  107  residual  cells.

• 1  L1210  leukaemia  cell  will  kill  a  mouse.
 





(4) Poor  Tumour  Vasculature
• Tumour masses can only grow to a diameter of about

200 microns before they run into trouble with nutrient
supplies.

To grow larger they must develop their own
vasculature which they do by producing angiogenic
growth  factors.

• However, these blood vessels are of a poorer quality
than normal which leaves parts of the tumour without
nutrients  and  oxygen.



POOR  TUMOUR  VASCULATURE
• This generates regions of hypoxia in the

tumour mass where cells come out of the
growth cycle and sit, alive but non-
proliferating,  in  G0.

• Unfortunately, hypoxic cells in G0 are
resistant to all anticancer  drugs.

• Thus, hypoxic cells become a
pharmacological sanctuary from which the
tumour can be re-populated after a round
of drug treatment when surviving cells may
get  the  opportunity  to  be  re-oxygenated.



(5) Deregulation of apoptosis
THIS IS THE BIG DADDY OF
THEM  ALL!

 The genomic instability of tumour
cells inevitably leads to
deregulation of the apoptotic
pathways.

This results in a generalised
reduction in the sensitivity to
all  forms  of  cellular  insult.

THE REAL BRICK WALL.
 



CANCER   DRUG   CLASSES
• The classes  of  drugs  currently  used  in  the  cancer  clinic

are

 1. Antimetabolites (anti-folates,  pyrimidine  and  purine
analogues)

2. Mitotic  Spindle  Inhibitors        (modulators of  tubulin
polymerisation)

3. DNA   Binding Agents (intercalating  and  alkylating  agents)

4. Hormones   and   Hormone  Antagonists

5. Miscellaneous anticancer drugs


