NEPHROLOGY RESEARCH IN LEICESTER

The Renal Research Department in Leicester was established at the Leicester General Hospital by the late Professor John Walls. Since then it has flourished into an internationally renowned department. We have an integrated programme of research ranging from clinical studies in primary and secondary care, to laboratory based studies. Over the years research has been carried out by both clinicians and basic scientists (employed by both the university and the NHS) involved in active BSc, MSc, PhD and MD training schemes. Last year the laboratory based research relocated to the main University of Leicester site in the Maurice Shock Building in order to co-locate nephrology with other groups under the umbrella of the Department of Infection, Immunity and Inflammation with a view to encouraging closer collaboration across disciplines.  
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The laboratory based research currently focuses on 3 major areas: 
IgA nephropathy, acid-base metablism, and proteinuria. 
The translational research themes within these areas include  exercise and chronic kidney disease, and pregnancy, proteinuria, preeclampsia and kidney disease. 
The clinical programmes have focused on developmental and educational interventions to improve blood pressure control in people with chronic kidney disease.

Laboratory based studies

IgA Nephropathy         
Leicester has a 20 year experience of research into the pathogenesis of IgA nephropathy under the leadership of Professor John Feehally.  The group has always had the active support of its patients which has enabled them to study the IgA immune system in vivo both through immunisation studies and direct study of the mucosal IgA system (endoscopic sampling) and systemic IgA system (bone marrow sampling).

Dr Alice C Smith
Dr Smith has been researching the immunopathogenesis of IgA nephropathy since 1989. The major focus of this work is altered IgA1 O-glycosylation in IgAN and Henoch-Schönlein purpura. She has carried out and supervised projects involving the identification, characterisation and functional significance of this defect, and the cellular and molecular mechanisms underlying it. This work is ongoing. She has also studied mucosal and systemic T and B cell subsets and responses to antigen challenge in IgAN.
Dr Smith’s interest in exercise started in 2001 with projects looking at the effects of intensive exercise and carbohydrate or caffeine supplementation on immune responses in fit young adults in collaboration with Loughborough University. Over the last 3 years her group has completed a successful study of exercise in pre-dialysis CKD patients, and her research activity is now mainly in this field. Dr Smith’s interest ranges from the effects of exercise on inflammation and cardiovascular risk factors in renal disease and other long term conditions, to the challenges of patient education, motivation and lifestyle change to increase physical activity levels.

Dr Jonathan Barratt and D Karen Molyneux
Dr Barratt’s group have active research interests in the origin of pathogenic IgA1, the structure of IgA1 and IgA receptor expression and the pathways involved in mesangial cell activation following deposition of IgA within the glomerulus. Current work is focused on understanding how changes in the physicochemical properties of IgA1 alter its 3-dimensional shape and therefore its interaction with other proteins. Further in vivo studies are planned to examine antigen specific IgA responses and trafficking of lymphocytes in patients with IgA nephropathy.
The group is also involved in a number of collaborations within Leicester using SELDI-TOF MS to look for novel biomarkers in respiratory and renal disease and venous thrombosis. 

Having been a part of the UK Glomerulonephritis DNA Collection consortium, a UK wide group [including Feehally] has now undertaken the first genome-wide association study in IgA nephropathy which will be published soon.  
The recently published Oxford Classification of IgA Nephropathy was developed over 5 years by the International IgA Nephropathy Network [chair, Feehally; treasurer, Barratt]. 

Acid- Base Metabolism
Alan Bevington 
The main research interest in Dr Bevington’s group is the metabolic basis of the catabolic state that occurs in patients with chronic renal failure, in particular the stimulation of protein catabolism and the impairment of protein synthesis that occurs in skeletal muscle cells in response to uraemic metabolic acidosis.
Specifically the work focuses on the mechanism whereby low extracellular pH transduces signals into cultured skeletal muscle cells and the involvement of free amino acids and amino acid transport proteins in these signals. The SNAT2 amino acid transporter (the principal neutral amino acid pump in most mammalian cells) has been a particular interest because it is strongly inhibited by acidosis and more recently has been shown to be a key controller of intracellular amino acid concentration and of insulin sensitivity in muscle cells. This is important because there is now good evidence that resistance to the anabolic effects of insulin and insulin-like factors is a major contributor to the protein wasting illness in uraemia.
More recent work concerns the development of novel therapies to counter this wasting disorder. This includes a recent investigation of the metabolic effects of therapeutic exercise in CKD patients: - exercise is a known activator of SNAT2 transporters in muscle. A further approach involves the development of nutritional supplements to suppress the conversion of dietary sulphur amino acids to sulphuric acid which is the main source of the acid load which accumulates in CKD patients whose urinary excretion of acid is impaired.  

Proteinuria, diabetic nephropathy and cardiovascular dysfunction in CKD

Proteinuria and lipid signalling in the kidney:
Professor Nigel Brunskill
The presence of protein in the urine of patients with renal disease is an adverse prognostic feature. Those patients with proteinuria are much more likely to develop progressive renal scarring and eventual renal failure than those without proteinuria. Prof Brunskill’s research examines the effect of albumin, and lipids bound to albumin, on proximal tubular cell growth and survival as well as other cellular functions. The effect of albumin on growth related signalling pathways is being studied. Prof Brunskill’s other major interests include transcriptional factor regulation and role of peroxisome proliferator activated receptors in the kidney proximal tubule as well as the mechanisms of diabetic nephropathy and the protective role of C-peptide

Dr Ravi Chana
Dr Chana has been involved in the study of the cell biology of kidney disease with particular emphasis on investigating molecular mechanisms of renal injury in proteinuric nephropathy. He has examined the effects of various drugs on albumin-induced scarring markers in proximal tubular cells. 

Dr James Burton
Dr Burton’s current area of research is into the association of endothelial and platelet microparticles as biomarkers of risk in terms of the progression of chronic kidney disease as well cardiovascular events and outcomes. This may lead to future work into interventional studies that could modify these pathological processes.
Dr Richard Baines
Dr Baines’ is actively involved in the study of protein receptors and associated signalling in the proximal tubule. His cell biology and mass spectrometry studies examine structure, function and regulation of protein scavenging receptors in the kidney.
Podocytes and Proteinuria
Dr Peter Topham
Dr Topham’s group has spent several years investigating proteinuric disease and podocyte pathobiology. In previous studies he identified nephrin as the target of the nephritogenic monoclonal antibody, mAb 5-1-6, and investigated the mechanisms of complement-mediated podocyte injury using an in vitro model of passive Heymann nephritis. These studies identified nephrin and the podocyte cytoskeleton as key mediators of podocyte injury. More recently they have examined the role of Rho-family GTPases in mediating the cytoskeletal alterations that accompany podocyte disease, and has also identified and characterised endocytic activity for albumin in podocytes.

Dr Izabella Pawluczyk
Dr Pawluczyk has recently joined Dr Topham’s group investigating the role of CRP in proteinuria and the effects on podocyte sialylation in proteinuric renal disease. Previously she spent many years working on mesangial cell biology investigating the role of macrophages in glomerulosclerosis and the role of the kallikrein-kinin system in the renoprotective effects of anti-hypertensive drugs with Dr Harris. 

Translational studies

Pregnancy, proteinuria, pre-eclampsia and kidney disease.
Dr Matt Hall
The Renal Research Department at Leicester has been central in the United Kingdom Collaboration of Obstetrics and Renal Disease (UK-CORD) – a multicentre consortium of specialist renal-obstetric services who have prospectively collected data on pregnancies complicated by CKD for over 5 years. This data has been used to predict which patients are at significant risk related to planned or on-going pregnancies and identify patterns of management associated with improved outcomes. Our current analysis aims to elucidate the predictive potential of proteinuria in pregnancy.
The group also aims to identify urinary biomarkers predictive of pre-eclampsia in a large longitudinal study of patients at risk of the condition. By definition, pre-eclampsia can only be diagnosed after the onset of end-organ involvement – proteinuria and hypertension. Given that (a) abnormal placental development is key to the pathogenesis of pre-eclampsia, (b) placental development is complete by 18 weeks gestation and (c) the glomerulus is invariably affected as part of this systemic disease we hypothesise that the evolving urinary proteome in pregnancy is different in patients destined to develop pre-eclampsia. Candidate biomarkers will help to guide monitoring and management of patients at risk. Once evaluated, this work has the potential to influence future policy in improving practice for patients with CKD and cardiovascular disease as well as other long term conditions.

Exercise & Chronic Kidney Disease
Prof Feehally, Dr Smith, Dr Bevington
In the last four years we have developed a programme of research on the effects of exercise in patients with kidney disease [Feehally, Smith, Bevington] in collaboration with Loughborough University.  A trial of the effects of exercise and acidosis correction in people with stage 3 and 4 CKD has recently been completed.  This work includes laboratory based studies of immunity [Smith] and muscle metabolism [Bevington], as well as quality of health evaluation, and non-invasive cardiovascular evaluation [McIntyre, Derby]. 

Clinical Studies

Prof Nigel Brunskill
The PSP CKD study is a large component of the 20 million |Leicestershire, Northamptonshire and Rutland Collaboration for Leadership in Applied Health Research and Care (CLAHRC). This cluster randomised control trial will examine outcomes in primary care CKD patients treated with an enhanced CKD care bundle compared to patients receiving normal care.

Dr Kevin Harris
University Hospitals of Leicester NHS Trust in conjunction with Kidney Research UK, and St George’s University of London are co-ordinating a three-year quality improvement (QI) programme the aim of which is to develop, implement and evaluate a range of interventions for CKD in primary care and deliver the evidence base to enhance quality of care and treatment within the community.
Comparing interventions
The project has two main components. The first will compare two QI interventions – the provision of clinical practice guidelines with prompts, and a programme of audit-based education - with usual practice, in a three-arm cluster-randomised trial in approximately 130 GP Practices. In addition to the control of blood pressure, co-morbidities, eGFR and medicine management will also be assessed. Practitioner confidence in managing CKD, referral rates and equality of access to services, will also be addressed.  
In the second part of the project, the team has worked with multidisciplinary expert groups to develop two further interventions which are being tested in two individual GP Practices - a package of Empowerment and Educational tools which will enable the patient to be an informed partner, who is better able to manage their condition effectively; and a Care Bundle for CKD, based on NICE guidance for CKD (2008). 

Dr Graham Warwick
Barriers to elective start of renal replacement therapy study. This study has provided some novel insights into patient preparation for dialysis and on patient education. 
Ethnic differences in End of Life Care: developing good practice. Dr Warwick heads the Leicester end of this project which is directed by Professor Gurch Randhawa (Director, Institute for Health Research, University of Bedfordshire). The project aims to assess and develop services for end of life care for renal patients from ethnic minority backgrounds. 
A Primary-Secondary Care Partnership to Prevent Adverse Outcomes in Chronic Kidney Disease. (co-investigator and deputy theme lead). The aim of the project is to prevent progressive kidney failure and cardiovascular disease in patients with chronic kidney disease in primary care.
Dr Warwick has also been involved in a mumber of clinical studies including an open, randomised, controlled parallel group, Phase III study to investigate the safety and efficacy of the phosphate binder’s Fermagate and Sevelamer hydrochloride (Renagel) in haemodialysis patients with hyperphosphataemia. The study is expected to last up to 18 months and is taking place in approximately 150 sites worldwide.

Dr Sue Carr, Dr Reem Al-Jayyousi, Ms J Mason
The department’s work in the area of education stretches across a continuum from educating and empowering patients through to work in both under- and postgraduate medical education. 
Controlling Hypertension: Education and Empowerment Renal disease Study (CHEERS) is a randomised controlled trial aimed at improving blood pressure control in patients with chronic kidney disease by empowering them to take greater responsibility in their care. It compares standard care supplemented with a structured educational programme to standard clinical care alone and the results of the study are currently being analysed.
Establishing a dedicated clinic providing opportunity for undergraduates to achieve their curriculum competences in renal medicine received recognition at the Association for the Study of Medical Education Annual Scientific Meeting in 2008 and consistently gets excellent feedback from both students, and patients after their consultations. 
Several clinicians are also founders of The Care of the Critically Ill Medical Patient (“CRIMP”) course which provides training for Foundation Year 2 doctors and Senior Nurses in acute care specialties. 
The Department has developed a web-based simulation technology as an educational intervention for improving problem-solving and decision making skills.

Clinical trials
The department is also involved in a number of other clinical trials organised by Research Nurse Julie James and her team:

SHARP-Study of Heart and Renal Protection    
Principal Investigator: Dr Graham Warwick

ASTRAL- Angioplasty and Stent for Renal Artery Lesions    
Principal investigator: Dr Susan Carr
   
CHEERS- Controlling Hypertension Education and Empowerment Renal Study.
Principal investigator: Jo Mason Research Nurse Fellow, Dr Sue Carr.

STEPP- Study in Transplantation Empowering Patients and Practitioners  
Principal Investigators: Dr J. Medcalf (Chief investigator), Dr S. Carr, Prof M Nicolson and Dr R Patel.

Exploring End OF Life Care for South Asian Renal patients: developing good practice. 

PRIMMS- A Prospective, Immunogenicity Surveillance Registry 
Principal Investigator : Dr J. Medcalf
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