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A report to the Cancer Society of New Zealand estimated that skin cancers collectively represent 

80% of all new cancers, and of those cancers, close to 70,000 cases of non-melanoma skin cancers are 
diagnosed each year. The most aggressive type of non-melanoma skin cancer occurs in squamous skin 
cells, and is called cutaneous squamous cell carcinoma (abbreviated to SCC). In general, SCC lesions can 
be easily treated by simple surgical excision, and recurrence and spread (metastasis) are rare. However, 
there is a small subset of SCC that grow aggressively and are highly likely to metastasize. There are tumour 
features and patient traits that are thought to indicate increased risk of metastasis, and these are used in 
the clinic to stage SCC tumours and identify patients who need aggressive surgery and close follow up 
However, recent studies have highlighted the need for an improvement in the staging system, as high-risk 
patients are not being adequately discriminated from low-risk patients.  Currently, there are no clinically 
relevant biomarkers to identify potentially aggressive cutaneous SCC, and the biological mechanisms that 
underlie this behaviour remain unclear. 
 

Our immune systems are generally quite efficient at killing off any potentially cancerous cells before 
they become clinically manifest. New cancer therapies are emerging that attempt to harness the power of 
the immune system against cancer, and immunotherapeutic treatments are currently in clinical trials with 
promising results. However, our immune systems can also work against us, and evidence suggests that 
tumours can actually change the function of immune cells and use them to help it survive and grow. The 
type, density and location of immune cells in the tumour microenvironment have proven useful indicators of 
aggressive tumour growth in several different types of cancer. Previous studies have shown that the high 
levels of our most abundant white blood cells (neutrophils) at the tumour site are associated with negative 
patient outcomes, whereas high levels of T-cells (T-lymphocytes) are often associated with positive patient 
outcomes. 
 

Neutrophils are the ‘first responders’ of the innate immune system, and their cellular granules 
contain a plethora of powerful enzymes that are capable of destroying foreign invaders in the body. One 
such enzyme is called myeloperoxidase, an intracellular enzyme that, when released, converts hydrogen 
peroxide into hypochlorous acid; a strong oxidant. The role this enzyme plays in cancer remains unclear.  
 

Whether tumour infiltrating immune cells such as neutrophils and lymphocytes and/or their secreted 
products can be used as markers of aggressive tumour growth has yet to be explored in the context of 
cutaneous SCC.  
 
  
AIM 
 
To determine the density and location of neutrophils and lymphocytes as well as the neutrophil enzyme 
myeloperoxidase in cutaneous squamous cell carcinoma tumour samples, and look for associations with 
tumour stage. 
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METHODS 
 

- Tumours from thirty-six patients with cutaneous squamous cell carcinoma were collected, cut into 
thin sections (3 µm) and mounted onto microscope slides. 
 

- A staining technique known as immunohistochemistry was then performed on the slides, which 
involves the use of antibodies to specifically detect and stain neutrophils, lymphocytes and 
myeloperoxidase. This technique allows for the visualization of the cell or enzyme of interest in a 
cross section of tumour tissue. 
 

- Cells labeled with each type of stain were counted in five randomly selected areas of each tumour, 
and this data was analyzed for associations with tumour stage. 

  
 
RESULTS 
 

- A significantly higher number of neutrophils was observed both around the edge of the tumours 
(peritumour) and inside the tumours (intratumour) in more advanced stage tumours compared to 
lower stage tumours.   
 

- Myeloperoxidase was predominantly localized to the neutrophils in both high and low stage patient 
tumours and was found both peritumourally and intratumourally. 
 

- There was no significant difference in the levels of lymphocytes between the higher-stage tumours 
and the lower-stage tumours. 
 

- The ratio of neutrophils to lymphocytes present both intratumourally and peritumourally was 
significantly higher in the high stage tumours compared to the low stage tumours.  
 

 
  
RELEVANCE 
  

This is the first study that has explored the relationship between neutrophils, lymphocytes and 
tumour stage in cutaneous SCC. Our results suggest that the neutrophil to lymphocyte ratio may provide 
useful information about tumour stage, and myeloperoxidase may act as an enabler of tumour progression 
in cutaneous SCC. Results from this study will contribute to a paper currently in preparation for submission 
to The Journal of the American Medical Association (Dermatology) in which we propose modifications that 
may improve the accuracy of the current staging system for cutaneous SCC tumours. 

 
This work has also been instrumental in forming the basis for ongoing studies into how neutrophils 

(and their enzymes) may contribute to the aggressive nature of cutaneous SCC. As part of this ongoing 
work, the progress of the patients that participated in this study will be followed, in order to determine if the 
immune environment that has been observed in the primary tumour can predict patient outcome. 
  
 


