
 
 
 
 
 
 
 
 
 

 
 
 

Grant type 

Targeted Call: Translational Research 

Grant Round 

2014 

Reference Number 

PG14-008-TR2 

Lead Applicant 

Dr Ananya Choudhury and Professor Catharine West 

Research Title 

Translating companion hypoxia response-predictive biomarkers into clinical practice 

in prostate cancer 

Research Cost 

£331,429.00 

Lay title of project  

 

Using the pattern of genes expressed when oxygen levels in a tumour are low to 

identify patients who are less likely to benefit from radiotherapy 

 

What are you proposing? 
Tumours that have low levels of oxygen within them (the scientific term is hypoxia) 
are resistant to radiation, and so harder to cure using radiotherapy. We can change 
this, and reduce resistance to radiotherapy by using treatments called ‘hypoxia-
targeted treatments’. However, these drugs only work in patients whose tumours 
have the lowest levels of oxygen.  
 

The aim of this study is to devise a clinical test to identify prostate cancer patients 
whose tumours have low levels of oxygen. These patients can then be given 
hypoxia-targeted treatments to help their cancer respond to radiotherapy. Overall, 
this research should increase the number of men being cured of their prostate 
cancer. 



 

  
 
 

 

Why are you proposing it? 
As many as 60 out of 100 men diagnosed with prostate cancer have locally-
advanced disease. Treatment fails to cure one in five men within three years of 
treatment. The main reasons why cancer comes back after treatment are: 
 

 Microscopic parts of the cancer that can’t be detected at diagnosis spread 
outside the prostate before treatment and then go on to form secondary 
cancers 

 The tumour is very aggressive and doesn’t respond to radiotherapy.   
 

There’s good evidence that low levels of oxygen in prostate cancers are linked to 
a poor response to radiotherapy. 
 
Recent studies have looked at the use of hypoxia-targeted treatments, which could 
make radiotherapy more effective by combating the effect of low oxygen levels. 
These treatments are already used in head and neck cancer but are only just 
being looked at in prostate cancer.  
 

We know from research into other cancers that patients whose tumours have low 
levels of oxygen will benefit the most from these treatments. That’s why we need a 
test that will allow doctors to select prostate cancer patients whose tumours have 
low levels of oxygen in their tissue. There is already a way to measure this, but it 
involves sticking a probe directly into the cancer. This is hugely invasive, not very 
nice, and must be carried out in an operating theatre, which is why it’s essential 
that we find a better way to identify these patients. 
 

 

 

How are you proposing to do it? 
 

We will develop a better test using the tumour biopsy that every man has when his 

cancer is diagnosed. We’ll then use part of this biopsy sample to look at the 

expression of a number of genes (the instructions that tell the cell what to do). 

Looking for patterns of gene expression in this way is called a ‘gene signature’. We 

have already developed a gene signature linked to hypoxia in head and neck 

cancers, which identifies tumours that have low levels of oxygen and predicts which 

patients were most likely to respond to radiotherapy. We will now make a similar 

gene signature for prostate cancer using the same methods, and then define the 

best way to use the signature as a clinical test 

 

Once a test is developed, it will be used on many prostate cancer patients to 

confirm it measures hypoxia and, therefore, identifies those patients with a poor 

prognosis 

 

 

 



 

  
 
 

How long will it take?  

36 months 

 

What evidence or supporting data do you have to 

support this project? 
Our studies have shown that the signature developed for head and neck cancer 

works well. We have tried a similar method on 500 prostate cancers and shown that 

it works. We are confident that we can generate a good signature for prostate 

cancer. We now need to repeat the work done on the 500 prostate cancers many 

times over, to prove we have a reliable signature. Then we will find a way of 

measuring the signature that is easy for doctors to use. Three recognized 

approaches will be studied and we need to identify the best one for prostate cancer. 

 

What are the expected outcomes? 
 

We expect to find a signature that will allow clinicians to identify those patients with 

low oxygen (hypoxic) prostate cancers. The signature will allow doctors to select 

patients who are most likely to benefit from appropriate radiotherapy. 

 

How could it make a difference to the lives of men 

affected by prostate cancer? 
For most men with prostate cancer, the most important outcome is cure. Knowing 

from the moment of diagnosis that, if a tumour has low levels of oxygen will allow 

doctors to offer a patient hypoxia-targeted treatment. The patient is then comforted 

by knowing that, this is likely to increase the effectiveness of radiotherapy and with 

it the chances of cure. 

 

Please write a summary of the project in one 

sentence only. 

 
A study to identify men with locally-advanced prostate cancer with tumours with low 

levels of oxygen who may benefit from treatments that increase the levels of 

oxygen in the tumour and are likely to improve the effectiveness of radiotherapy. 
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