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Why lung cancer? 
• Lung cancer causes the most cancer deaths worldwide 
• It is often diagnosed late once it has spread to other organs in the body, which 

makes it hard to treat 
• Developing better ways of finding lung cancer earlier is important to improve 

survival 
 
How we can look for lung cancer? 
• Chronic Obstructive Pulmonary Disease (COPD) is a disease of the lungs, often 

caused by long-term smoking 
• In the UK, patients aged 50-75 years with COPD and a long smoking history have a 

high risk of lung cancer, so we want to screen these patients 
• Screening programs are used to try to find cancers earlier, before symptoms appear 
• Each program only looks at patients with the highest risk of developing cancer. For 

example, only women aged 25-64 years are routinely screened for cervical cancer 
• Patients at-risk for lung cancer are the least likely to turn up for screening 
• Need to find methods of screening that encourage patients to attend 
 
• Low-dose computed tomography (LDCT) can be used 
• Improves survival and can be performed in the community, for example using a 

portable LDCT machine in a supermarket car park, which encourages attendance 
• But can suggest there is cancer where there isn’t: a ‘false positive’, leading to 

unnecessary harm, stress and expense, including surgeries and chemotherapy 
• Also exposes patients to radiation which increases the risk of developing cancer  

 
• We need to improve on LDCT for lung cancer screening in high-risk patients 

1. Searching for lung cancer 

• ‘Biomarkers’ are any measureable sign of bodily functions, such as blood pressure, 
which can be used to help diagnose or predict the outcome of a disease 

• New cancer screening methods are focussing on soluble biomarkers, such as 
proteins found in bodily fluids like blood and urine 

• We want to find soluble biomarkers in high-risk patients that will help us detect lung 
cancer 

• Growing cancers give out signals that damage the structures and healthy cells 
surrounding them and also signal to your immune system, bringing immune cells to 
the cancer site 

• These processes produce unique proteins that won’t be present in patients without 
lung cancer 

• But your lungs contain lots of proteins which makes it difficult to find the small 
number of unique proteins we’re looking for 

• COPD also damages the lungs and involves your immune system which makes finding 
proteins specific to cancer even more difficult 

• If that wasn’t enough, cancers are unique, so each gives out different signals  
• We can try to overcome these issues by looking for more than just one protein that 

indicates cancer, creating a panel of lots of different proteins 

2. What are we looking for? 

What are we looking for and why? 
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• We have previously nose samples with SAM swabs from 1000 patients 
• We will use these to find soluble biomarkers that can identify lung cancer earlier 

and with fewer false positives than LDCT  
• We can then design a test to look for these proteins that can be easily performed  
• Eventually we’ll want patients to be able to take the nose samples at home to 

encourage reluctant at-risk patients to undergo screening 

4. Project aims 

• Lung cancers are hard to access directly 
• Doctors can take samples directly next to the cancer using a tube, or 

‘bronchoscope’ that goes into the airway but this is uncomfortable and can cause 
problems, such as bleeding or infections 

• We want something that can get to the proteins in the airway but is comfortable 
• Blood is easier to access, but taking blood is still invasive and causes some pain 
• Also, the small number of proteins we’re looking for get diluted in blood, which 

makes it hard to find and measure them 
 
• Cells lining your airways have little hairs that brush the mucus in your lungs 

upwards towards your nose 
• Their natural function is to get rid of dirt and other particles that you might have 

inhaled 
• This could also bring signals from lung cancer to the back of your nose where they 

can be sampled  
 
• Scientists have designed a Synthetic Absorptive Matrix (SAM) swab which a strip 

that can be comfortably inserted into the nose and is designed absorb the proteins 
we’re looking for 

• We can use sensitive analysis of the SAM swab to find the best set of proteins for a 
soluble biomarker panel to screen for lung cancer 

3. Why the nose? 
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Cells lining your airways have little hairs called cilia that brush mucus up from 
the lungs to your nose. Mucus is sticky, and can bring particles (e.g. dirt) and 
molecules (e.g. proteins) with it.  
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CELLS IN YOUR AIRWAYS 

Particles and mucus from your lungs can get to your nose 

 
 
 
 
 
 
 
 
 
 
 
 
 

COPD  +  Lung Cancer 

• SAM swab inserted into 
the nose  

• Patient presses side of 
nose to hold in place for 
1 minute  

• Swab absorbs nasal 
secretions, including 
proteins. 

• SAM swab is placed into 
a tube 

• Stored safely until 
analysis. 

• Proteins washed off 
SAM swab and analysed 

• Look for proteins 
present because of 
COPD, lung cancer or 
both.  

• Make a test for lung 
cancer in COPD patients 
using these proteins 
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Proteins washed off nose samples taken from at-risk patients will be analysed to 
find proteins that indicate lung cancer. These could be large proteins (   ), small 
proteins (   ) or proteins from the immune system like antibodies (   ). A 
selection of these proteins will be used to develop a test to diagnose lung 
cancer earlier. 

Developing a test to diagnose lung cancer earlier 
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