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PROJECT SUMMARY 

Australian kidney transplant recipients have a twenty times greater risk of developing skin cancer 
compared with the general population. When skin cancer does develop in transplant patients the 
surgical results can be disfiguring and, if not detected early, these cancers can be fatal. Skin 
cancers develop secondary to both past sun exposure and the unwanted side effects of 
transplant medications on the skin. This project examined how genetics influences the risk of 
transplant drugs causing skin cancer, whether statistical evidence supports claims of an anti-
cancer effect for specific transplant medications and evaluation of the molecular and immune  
pathways by which certain immunosuppressive medications may influence the risk of skin cancer. 

 

PROJECT AIMS / OBJECTIVES 

Study 1) To identify predictors for the development of Non Melanoma Skin Cancer by assessing 
the association between post transplantation NMSC and:  

• Immunosuppressive drugs (type, exposure and clearance) 
• Pharmacogenetic factors that influence immunosuppressant drug exposure, 

immunosuppressant effects and the immune response 
• Traditional risk factors- sun exposure, smoking and time since transplantation 

Study 2) To determine whether sirolimus acts to reduce NMSC by inhibiting the genetic 
expression of specific BCL-2 proteins important in apoptosis resistance (Published).  

Study 3) To determine the proportion and predictors of fatal NMSC in KTRs 

 



 

Study 4). To determine how different immunosuppressive drugs affect numbers of T-cell subset 
populations in renal transplant recipients. (Published) 

 

SIGNIFICANCE AND OUTCOMES 

Study 1 when completed will inform predictors for the development of keratinocyte cancer (KC) in 
renal transplant recipients by assessing the association between post transplant (KC), traditional 
skin cancer risk factors and immunosuppressive drugs and pharmacogenetic factors.  

Study 2 showed differences in the expression of BCL-2 molecules in skin cancers depending on 
the type of immunosuppressant treatment used in a renal transplant recipient . The BCL-2 family 
of molecules are important in regulating apoptosis and may be a target for future therapies aimed 
at treating skin cancers in transplant recipients.   

Study 3 reported on Non Melanoma Skin Cancer in Kidney Transplant Recipients and showed 
that skin cancer is an important contributor to mortality in renal transplant recipients, particularly 
Caucasian males. In descending order of frequency, squamous cell, basal cell and Merkel cell 
carcinomas represent the most common types of NMSC causing death. Results from this study 
help risk stratify patients and direct the screening for skin cancer in kidney transplant recipients.   

Study 4 Demonstrated that immunosuppressive drug class and sun exposure modify the 
abundance of multiple T-cell subsets in the skin of KTRs. Correlation analysis revealed that the 
prevalence of T reg cells in KTR blood does not accurately reflect the prevalence of Tregs in KTR 
skin. This is the first study to examine the validity of performing flow cytometry in peripheral blood 
to predict tissue specific immune phenotype. Immune cell populations in skin weere shown to be 
influenced by both sun exposure and patients’ immunosuppressive treatment.   
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