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What is cancer?

• Means different things to different people

• Hugely emotive word with massive implications



The statistics



But…..

• Its not all the same

• 5 year survival

• Small cell lung cancer – 4% 

• Papillary carcinoma of thyroid – 99%





Classifications

• Organ of origin

• Cell of origin



Classifications

• Stage – how far has it spread

Often size based criteria or on invasion 
through different layers of tissue

• Grade – how nasty are the cells themselves

• Grade and stage not mutually exclusive

• Low grade ovarian can spread far

• High grade laryngeal SCC can present early 



Twins

• Same classification of tumour don’t always 
behave the same

• Some good prognosis patients do badly and 
some with poor prognosis get the miracle 
cure

• The doctor told me I only had months to live



Why

• People are different

• People’s tumours are different

• The genetic information (including faults) in one tumour is not the 
same as another. There are commonalities but not always

• p53 is the most commonly mutated gene in solid cancers. Still only 
around 50% of all

• APC mutation in colorectal cancer is present in 80%



Tumour heterogeneity

• Small cell lung cancer

• >20 000 mutations

• Carcinogenesis isn’t a binary process

• Not all small cell cancers are therefore the 
same

• Even within the same tumour there were will 
be significant variation



Precision medicine

• Maximising information about a tumour’s mutations to specifically 
tailor therapy to specific cancer cells

• Not a one size fits all





History lessons

• First cancer description – Edwin Smith Papyrus. (3000bce)

• Microscope – see and name tissue types. (1600s)

• Surgery – anaesthesia meant we could operate. (1840s)

• WW2 – mustard gas as chemotherapy agent

• Franklin, Watson and Crick – DNA (1953)

• Venter – human genome project (2003)



Genomic sequencing

• Took Venter et al. years

• Can now be done in a morning



We can now tell a lot about a cancer

• Anatomical site

• Morphology – cell of origin

• Stage and grade

• Information from genetics and ICC

• There are 100,000 genes in the human genome

• That’s a LOT of information



PD-L1- one of the hallmarks of cancer

• Cancer cells develop lots and lots of different mutations

• “Succesful” cancers have to be able to do certain things

• Mainly dividing over and over again and not dying

• Invade tissue

• Metastasise



PD-L1 – staying alive

• One mechanism that cancer cells die is actually 
through our own immune system

• These are mutated cells. If mutated enough they 
may appear “foreign” and trigger an immune 
response

• Main pathway is through T cells and PD-1, PD-L1 
interactions

• Some “clever” cancers over express PD-L1 so 
reacting T cells are told to die

• PD – programmed death



PD-L1

• If a tumour expresses PD-L1 it is 
blocking the patient’s own immune 
response

• We can quantify it and if there is lots 
of expression we can give a drug to 
block it. Immune cell and tumour 
expression

• Pembrolizumab, Nivolumab ……….lots 
of abs



PD-L1

• Currently in use in lung, bladder, oesophagogastric, breast and skin 
cancers.

• New licenses and indications regularly

• Soon to be used in colorectal cancers

• Some require testing others don’t. In melanoma it is a licensed 
treatment (3rd line) regardless of scoring

• Varying testing methods – tumour proportion and combined score of 
tumour and immune cell positivity



Any good?

Dostarlimab – cured 

Gastric Cancer – Trial data is…

………………………complicated

Implications for us are……......

…………………………complicated



PD-L1 and pathology

• Immunohistochemical test

• Range of antibodies

• Paired diagnostics

• Trial data and licenses are all predicated 
on use of matching platforms and 
antibodies for each drug

• Pembrolizumab – 22C3 on Dako

• Nivolumab – 28.8 on Dako

• Other antibodies are available………………..



Does it matter?

• Yes and No

• New test and very specific scoring criteria have been offered.

• For stomach – combined positivity score

• Lung – total positivity score

• Studies suggest that differences between 22C3 and 28.8 aren’t hugely 
significant. 

• Lots of contradictory studies and seems to be genuine variation 
amongst other antibodies



Practical thoughts

• Human interpretation – large interobserver
variability

• Sampling – designed for biopsies. As we have 
discussed, tumours have 1000s of mutations 
and no two areas of a tumour may be 
indentical

• So two biopsies from the same tumour in the 
same patients two weeks apart will have a 
different PD-L1 score



Practical thoughts

• Levels??

• The CPS will change on levels as different cells 
appear and disappear.

• Having a specific cut off of 5 or 10 seems strange. 
What if it scores 4 or 9?????

• Pragmatic oncologists – often a desperate “Hail 
Mary”



Future thoughts

• Likely to be used in combination with other 
“precision medicines”

• Ideally we will look at a range of things – guide 
which tablets to take

• I suspect – no PD-L1 testing at all in most cases

• In a few cases – PD-L1 test or alternative

• Microsatellite instability – surrogate

• AI – 100,000 genes. Which drug?



The philosopher

• New advances and research are great

• Dostarlimab – wow!

• Not without cost

• Merk – 22 billion a year from Pembro
(Keytruda)

• NHS Scotland – 14 billion to run it for a 
year



Might be worth the investment

• KEYNOTE859 – combination of trastuzamab
(Herceptin) and pembrolizumab licensed up front 
without PD-L1 testing

• So – it is possible that with a broad “profile” of ICC 
and molecular genetics we can select a cocktail of 
drugs to cure people

• We have to start somewhere. At the moment it is 
very costly for marginal benefit. Eventually, 
combination of markers may reveal successful drug 
combinations



Thanks!

Any thoughts or questions welcome
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