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An Introduction to Cancer 
Immunotherapy 







C A N C E R  I M M U N O T H E R A P Y - W H A T  D O  W E  M E A N ?

Exploiting the immune system to control and 
eradicate cancer

Multiple components of the immune system ‘army’
Highly specific and efficient

Has ‘memory’ 
Protective/prophylactic 

Achieve cures not just long term palliation
Less toxic and better quality of life than chemotherapy



H O W  W A S  S U C C E S S  A C H I E V E D ?

Determining the components of the 
immune system and how the 
work/interact

How does the body ‘see’ cancer and 
why does it not reject the cancer

Working out how to ‘awaken’ the 
immune system already trying to 
reject the cancer

Growing and modifying immune 
cells outside the body, and 
reprogramming them against the 
cancer

Creating drugs and we can use in the 
NHS



 I M M U N E  S Y S T E M  O V E R V I E W

compromise the need to avoid damage to healthy cells and
tissues? Could we entice a heterologous immune system, say
that of mouse or other rodent, to distinguish between a human
cancerous cell and its normal counterpart and adapt this
capability to a therapeutic setting in man by "humanizing"
this response?

Host defense evolved to deal with the onslaught of patho-
gens. Our cells and tissues come equipped with defense
mechanisms that are hard-wired and innate, capable of an
immediate response to the invader. Receptors responsible for
making these necessary early decisions recognize rather broad
macromolecular patterns that distinguish a pathogen from its
host. These receptors may function at the cell surface, or may
work inside the cell. Stressed or even cancerous cells may
display structures that allow them to serve as targets for
recognition by innate immune cells, which may then kill them
as part of a return to homeostasis.

Lymphocytes are the best-known immune cells. They take
time to mount a response, but when they do, they do so with
exquisite precision in what is called adaptive immunity. All
lymphocytes use complex genetic machinery for the construc-
tion of their antigen-specific receptors. Such receptors com-
prise 2 subunits, one of which requires assembly of V, D,
and J DNA elements, whereas the other subunit uses only
V and J elements. Random pairing of the rearranged VDJ- and
VJ-bearing products yields an already impressive degree of
combinatorial variability, but diversity is massively increased
because of imprecision and DNAmodifications inherent in the

rearrangement process itself: at the junctions of each of the
newly combined elements (D to J, V to DJ, and V to J)
nucleotides may be added or deleted, thus altering the amino
acid sequence of the receptor in amanner that is not template-
encoded. These segments of the receptor polypeptide chain
display maximal diversity and correspond to the regions of the
folded receptor that most intimately contact antigen. Togeth-
er, combinatorial diversity and junctional imprecision account
for a sheer limitless number of distinct antigen receptors, each
with its own unique capacity to recognize antigen. In principle,
antigen receptors can bind to almost anything, including self-
antigens or structures that are man-made and do not occur
naturally. Combined with innate immune recognition, the
ability of the adaptive immune system to recognize and
interpret this complex antigenic universe affords a natural
measure of protection against premalignant and malignant
cells, a concept referred to as immune surveillance (Fig. 1).

The assembly of complete antigen receptors occurs in
stepwise fashion. Early intermediates in the assembly of anti-
gen receptors execute early lymphocyte fate decisions, inter-
mediates that serve as diagnostic traits to stage lymphoid
malignancies. Only fully assembled receptors expressed by
mature lymphocytes are used to detect invaders. For full
activation, proliferation, and terminal differentiation, lympho-
cytes not only require a signal delivered via their antigen-
specific receptor, they also need input from costimulatory
molecules and rely on exposure to cytokines. Activation of
the innate immune system triggers the expression of
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Figure 1. Schema of immune
surveillance (Adapted from
ref. 1).
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A patient with round cell sarcoma of the jaw and 
abdominal metastases seen by Coley in 1899. 
Photograph after 63 injections with Coley's toxins;
 tumour had diminished to about half its original size

Bacterial proteins stimulate the immune system



C A N C E R  I M M U N O T H E R A P Y  :  O V E R  1 0 0  
Y E A R S  O F  R E S E A R C H  



Scientific publications in immunotherapy over last 10 years
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Impact of immunotherapy in the real world 



• Bladder cancer
• Breast cancer
• Cervical cancer
• Colorectal cancer
• Oesophageal cancer
• Head and neck cancer
• Kidney cancer
• Leukaemia
• Liver cancer
• Lung cancer
• Lymphoma
• Melanoma
• Prostate cancer
• Skin cancer

I M M U N O T H E R A P Y  H A S  B E E N  A P P R O V E D  F O R  
T H E  T R E A T M E N T  O F  T H E  F O L L O W I N G  
C A N C E R S :



Varade et al. Cellular and Molecular Immunology 18,805-808 (2021)

Types of immunotherapy used to treat cancer



Advances in our understanding of immunology science and the cancer 
‘ecosystem- multiple Nobel Prize winners

Investment and development of analytical technology

Investment in clinical trials and designing better trials

Collaboration between academia, pharma and medicines regulators

and ……..Serendipity

H O W  H A V E  W E  A C H I E V E D  T H I S  A M A Z I N G  
P R O G R E S S ?




