The health consequences of lifelong mild fasting hyperglycemia
Background

Maturity Onset Diabetes of the Young (MODY) is a rare genetic sub-type of diabetes.  It accounts for 1-2% of diabetes in the UK or around 60,000 individuals[1].  Unlike Type 1 or Type 2 diabetes (T1D and T2D) that are also influenced by environmental factors, MODY is caused by inheriting a mutation in a single gene.  An affected individual has a 50% chance of passing the mutation on to each of their offspring[1]. Glucokinase (GCK) mutations are the second most common subgroup of MODY and affects approximately 20-50% of European patients with monogenic diabetes[2, 3].   Individuals with a GCK mutation have their body’s glucose sensor raised to a slightly elevated point and consequently have lifelong mild hyperglycaemia with fasting glucose between 6-8 mmol/l. This hyperglycaemia is present from birth, yet there have been no systematic studies of complications in these patients, and treatment is considered unnecessary[2].    We will test the hypothesis that even mild hyperglycaemia in the range currently targeted for treatment in T1D and T2D may result in an increase in diabetes related complications.

Research questions
1. What is the prevalence of coronary heart disease, peripheral vascular disease, retinopathy, nephropathy and peripheral neuropathy in people with a mutation in the GCK gene?
2. What is the impact on pregnancy outcome in mothers with moderate fasting hyperglycemia as a result of GCK mutations?

3. How does this prevalence compare with unaffected family members and individuals with T2D
Aims of the study

1. To increase understanding of the effects of long-term mildly elevated blood glucose levels by studying patients with a mutation in the GCK gene

2. To test the hypothesis that even mild hyperglycemia in the range at present regarded as acceptable for patients with T1D and T2D may result in an increase in diabetes related complications
Research design & methodology

This is a cross sectional case control study using quantitative research methods.  The major comparison for each section of the study will be between GCK mutation carriers, individuals with T2D and non-diabetic non-mutation carriers from GCK families.  

I aim to recruit 700 individuals, focusing on those aged >35 years to allow me to assess the impact of at least 35 years of hyperglycemia and to study patients at an age where complications are likely.  

Potential impact, benefit and importance

Monogenic diabetes is often mis-diagnosed as T1D or T2D resulting in inappropriate treatment.  Understanding monogenic forms of diabetes are important because they affect 60,000 people with diabetes in the UK and because they can give new understanding to the pathophysiology of diabetes and its complications.   
A systematic study of complications and pregnancy outcomes in the GCK genetic subgroup is needed to inform advice on treatment, follow up and family testing when a diagnosis of hyperglycaemia due to a GCK mutation is made.  This work will also have important implications for all patients with diabetes as it will look at the impact of lifelong hyperglycaemia at the glycaemia target levels for treated T1D and T2D. 

Dissemination

Results of this study will all be disseminated locally and nationally, through professional journals and through national and international conferences
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