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Cancer
THE PRICE OF LONGEVITY?
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https://www.bbc.co.uk/news/health-31096218



https://ourworldindata.org/progress-against-cancer
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(per 100,000 people)
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Life Expectancy in 1940
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Global average 
43 years
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Life Expectancy in 2019
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https://ourworldindata.org/progress-against-cancer
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Injured
cell

apoptosis

phagocyte
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Normal 
cell

Failed 
apoptosis

Uncontrolled 
growth
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tumour

Damaged DNA

Accelerated growth
Unrestricted 

cell 
reproductionRapid evolution

Recruitment of 
new blood 

vessels

Low oxygen 
levels

Genetic 
changes

Metastatic 
spread

Chaotic blood 
vessel structure

Treatment 
resistance

Deactivation of 
immune response

High internal 
pressure
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Black Humour
FROM THE ANCIENT WORLD 
TO THE INDUSTRIAL 
REVOLUTION
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~ 700 BC

The Manchester Mummy Project 

~ 2000 BC
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Odes et al. (2016) South African Journal of Science 2015-0471

1.7 million years
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76 million years

Seper et al. (2020) The Lancet Oncology 2020 21: 1021-1022
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600-1600 AD

Mitchell et al. (2021) Cancer 127: 3054-3059
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The Edwin Smith Papyrus

“If thou examinest
a man having 
bulging tumors on 
his breast … that 
have spread over 
the breast … 
[and] thou findest
them very cool”

“There is nothing”

2500- 3000 BC
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~400 BC

Hippocrates 
(460-370 BC)
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Galen c.130-200 AD 

Celsus c.25 BC-50 AD 

https://wellcomecollection.org/
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~400 BC

Hippocrates 
(460-370 BC)

“Occult cancers should not be molested. 
Attempting to treat them, they quickly become 
fatal. When unmolested, they remain in a 
dormant state for a length of time" 

Hippocratic writings. Harmondsworth (Penguin), 1978, 236
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Dutch engraving, 17th century https://wellcomecollection.org/

1600 AD
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“In treating of cancer, we shall remark 
that little or no confidence should be 
placed either in internal remedies and 
that there is nothing except the total 
separation of the part affected”

Dictionary of Practical Surgery 1836

1800 AD
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1846 AD
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~1867 AD
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https://wellcomecollection.org/

William Halsted 
1852 – 1922

2022 AD1900 AD
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45% cancer patients 
receive surgery

https://www.cancerresearchuk.org/health-professional/cancer-statistics/treatment



THE MODERN ERA
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The War on 
Cancer
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“An absolute cure for 
all forms of cancer”

cancer physician,1901

Mukherjee, S. (2010). The emperor of all maladies: A biography of cancer
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https://www.cdc.gov/nceh/radiation/
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Direct DNA damage O
HH

Indirect DNA damage Free radicals

“Radiolysis” of water



31

https://www.medicalnewstoday.com/articles/323268
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27% cancer patients receive radiotherapy
https://www.cancerresearchuk.org
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Paul Ehrlich
1854 -1915
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US Army - National Museum of Health and Medicine

“Alkylation” 
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National Cancer Institute

Sidney Farber
1903 -1973

folic acid
antifolate



37Alkylating agents

Antimetabolites

Taxanes

Platinum complexes

Tubulin interactive 
agents

Anthracyclines

Topoisomerase 
inhibitors
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28% cancer patients 
receive 

chemotherapy

https://www.cancerresearchuk.org/health-professional/cancer-statistics/treatment

National Cancer Institute



39

http://cancersystemsbiology.net
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IonisingNon-ionising

10-33 eV

[1]



https://www.radiology.wisc.edu
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Laser ablation

Microwave ablation

Radiofrequency ablation
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High intensity 
focused 

ultrasound

https://www.melakafertility.com/high-intensity-focused-ultrasound-hifu/
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Normal 
cells

Tumour
cells

Endothelial 
cells

Drug loaded 
nanoparticle

250 nm
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~ 1 nm
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Inactive drug Reactive oxygen 
species

�OHOH-

1O2*
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Kim et al. (2013) Oncology Letters, 6, 939-941
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Ciencias Españolas

Cold Spring Harbor Laboratory Library



Curing cancer 
from within
THE RISE OF 
IMMUNOTHERAPY
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Saint Peregrine Laziosi

1265-1345
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Streptococcus pyogenes

William Coley
1862-1936

Centers for Disease Control and Prevention
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Centers for Disease Control and Prevention
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www.Nobel.orghttps://cancerhistoryproject.com/

Helen Coley Nauts
1907-2001

Steve Rosenberg
1940 -
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“Foreign” cell
antigen

antibodies

Antibodies bind to 
antigens and to 

immune cell 
receptors

receptors

Immune cells 
are activated
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Normal healthy cell

x No antibody binding

antibodies
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antigenantibodies

Tumour cell

Check point 
activation

Antibodies bind

Immune response
is shut down

Immune 
cells are 
activated

receptors



57i. Synthetic 
antibodies

Immunotherapy

ii. Check point 
inhibitor

Antibodies bind

Immune response
remains active

Immune cells 
are activated

x



58Immunotherapy cont.

iii. “cytokines” 
stimulate T cells

iv. immune cells are 
extracted, engineered 

and/or  replicated 
and reinjected 



The Future?
…
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Hofmarcher et al. (2020) European Journal of Cancer 129 41-49
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Scientific & Technical 62

• How does DNA damage leads to cancer?
• What are the genetic and environmental risk factors? 
• What causes cancer drug resistance?
• How do tumours evade the immune system?
• Why do some tumours metastasize?
• How can we accurately target therapy?

• Why do only some patients respond to therapy?



Economic

• Cost of drug development
• Cost & duration of regulatory approval processes
• Cost of manufacturing
• Cost to healthcare providers
• Complexity of reimbursement mechanisms

63



Ethical & Political 64

• Should patients have the “right to try” new drugs?
• How tightly should we regulate genetic engineering? 
• Should we nationalise drug development?
• Should we mandate cancer vaccines?
• Should we ban alcohol?
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collections.vam.ac.uk
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https://vk.ovg.ox.ac.uk/vk/hpv-vaccine
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