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TRACC+ MB-PhD Programme Project Pro Forma

TRACC+ (to Train and Retain Academic Cancer Clinicians Plus) is a joint Glasgow/Edinburgh programme funded by Cancer Research UK. The MB-PhD strand of the programme is an opportunity for medical students from either University to undertake a 3-year PhD after their BSc year in any discipline relevant to cancer research. Students are provided with close mentoring and support to find the project that best fits their interests across Edinburgh and Glasgow.

Your MB-PhD project proposal should be suitable for a 2nd or 3rd year medical student undertaking a 3-year intercalated PhD (having previous completed a 1-year intercalated BSc).
 
Project title: 
Exploring the contribution of clonal haematopoiesis to multimorbidity in people living with cancer

Supervisory team: 
Please consider including supervisors from the other centre where there is a good fit
Professor Mhairi Copland
Professor Ninian Lang
Professor Patricia Roxburgh
Dr Jennifer Lees
Dr Gillian Horne

Lab websites:
https://www.gla.ac.uk/schools/cancersciences/staff/mhairicopland/
https://www.gla.ac.uk/schools/cardiovascularmetabolic/staff/ninianlang/

https://www.gla.ac.uk/schools/cancersciences/staff/patriciaroxburgh/

https://www.gla.ac.uk/schools/cardiovascularmetabolic/staff/jenniferlees/

https://www.gla.ac.uk/schools/cancersciences/staff/gillianhorne/

Research question:
We hypothesise that the identification of clonal haematopoiesis at the time of diagnosis and/or following treatment for cancer would enable identification of a group of patients at high-risk for multimorbidity. This would allow personalised follow-up and intervention to minimise multimorbidity and its consequences in cancer survivors. 
1. To perform retrospective evaluation of CH prevalence and its association with multi-morbidity in patients diagnosed with cancer in Scotland;
2. To evaluate associations between CH, cancer, multimorbidity (including cardiovascular, metabolic, renal, respiratory, obesity etc) and cause of death in UK Biobank participants. 
3. To determine the incidence of CH/expansion of CH clone size following cancer therapy in a prospective study;
4. To prospectively identify and evaluate the impact of CH on multimorbidity in patients diagnosed with specific cancer types (breast prostate, testicular, ovarian, renal, lymphoma, myeloma) at the Beatson West of Scotland Cancer Centre in a cohort observational clinical study.

Relevance to Cancer: 	
Multimorbidity is associated with reduced quality-of-life and life expectancy, polypharmacy, social deprivation and mental health difficulties. The relevance of multimorbidity to outcomes for patients diagnosed with cancer is increasingly recognised1, particularly in an aging population. Death and morbidity from non-malignant causes outstrip those from cancer in a rapidly increasing number of tumour types. Cancer therapies themselves may accelerate multimorbidity, including in the rapidly expanding population with cured or well-controlled cancer. 
Clonal haematopoiesis (CH) is the presence of mutations in haemopoietic stem cells, e.g. JAK2, DNMT3A, which confer a cellular fitness advantage, resulting in clonal expansion of mutant blood cells and, frequently, a pro-inflammatory state. While CH is associated with a small risk of future myeloid neoplasms,1 there is a much more substantial association between CH and the incidence of a wide range of other conditions including atherosclerotic cardiovascular disease, heart failure, chronic lung disease, kidney disease, neurodegenerative disorders, and all-cause mortality2. The prevalence of CH is high in patients at the time of diagnosis with cancer (>25%)3, and is associated with older age, smoking and prior radiotherapy. Furthermore, preliminary data suggest that the incidence of CH is increased 4-fold after treatment with myelotoxic chemotherapy4. 

Techniques/model systems to be used: 	

1. Evaluation of existing datasets with available CH characterisation, e.g. IMAGINE and TARGET patients cohort and UK Biobank.

2. Prospective clinical study: (CHIPMUNC: Clonal Haemopoiesis of Indeterminate Potential – Multimorbidity in Cancer Patients):
Longitudinal clinical assessment of cancer patients before, during and after cancer therapy, including:
Next generation sequencing (NGS; Illumina Trusight) to determine presence of CH and variant allele frequency (VAF) and how this changes during cancer treatment
Clinical multi-morbidity and fraility assessment, ECG, BP, endothelial function, arterial calcification assessment [CT], kidney function, retinal imaging, haemopoietic indices, cardiovascular, metabolic and inflammatory humoral biomarkers [leveraging links with Roche Diagnostics]). 
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