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1. Brief Background and Aim: 
More than 40 regions of the human genome confer susceptibility for type 1 diabetes. We recently have identified a weighed set of HLA and non-HLA SNP combinations which improved prediction of type 1 diabetes over that provided by HLA alone (1). Similarly, the group of Michael Weedon, Richard Oram, and Andrew T Hattersley identified 30  SNPs that discriminate effectively between type 1 and type 2 diabetes in the Welcome Trust Case Control Consortium (2).
2. Research Hypotheses: 

We hypothesize that our weighted risk model can improve prediction of beta cell autoimmunity (defined by multiple islet autoantibodies) in TEDDY children and therefore could be helpful in identifying children with up to 10% risk for persistent confirmed beta cell autoimmunity from the general population. This would help the design of primary prevention RCTs in the future. 
3. Data [Identify population to be used, variables to be used, and inclusions and exclusions]
a. Variables to be used:
HLA genotype (including HLA DRB1*04 subtype)
SNPs from the Munich and Exeter publications (see table 1) 
Islet autoantibody status (no, single, multiple)

Date/age of seroconversion (first islet autoantibody)

Follow-up time from birth to last sample

Sex, male, female
Country: USA, Sweden, Finland, Germany
Table A: SNPs to be used for analysis
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b. Inclusions: 
Teddy children who are GP and have the DR3/4 or the DR4/4 genotypes (the DR3/3 genotype is not considered because we do not expect to identify children with 10% or higher risk in this group using the algorithms that will be applied)
c. Exclusions: none
4. Analysis plan and methods [Provide details of proposed statistical analyses. Please consult with statistician assigned to this proposal when developing this section.]: 
The aim is to determine whether genetic algorithms are able to identify GP children who have a risk approaching 10% for the development of multiple beta cell autoantibodies in childhood. Outcome risk will be estimated by Kaplan Meier analysis. 
Refined risk scores from the Winkler and the Oram studies will be applied to the children. We will then categorize the children into 4 quartiles based on the risk scores. We propose that the reference category be the combined second and third quartiles (25th to 75th centiles) and that the lowest risk score category and the highest risk score categories are compared to the reference using COX survival analysis. Confounders should include country, sex.

Reporting would be:

1. the multiple islet autoantibody risk by age 4,5,6 years for each of the 4 quartiles for each of the two algoirthms

2. the HRs for lowest and highest quartile of scores (again each of the two algorithms).
3. Sensitivity and specificity for each of the 4 quartiles for each of the two algorithms.
As a sub-analysis, we would restrict the above analysis to the DR3/4 children.
A second analysis is an ROC curve where outcome is defined as multiple beta cell autoantibodies by age 5 years (yes, no) and the genetic risk score is used as the variable (performed for each of the two algorithms).
We will also apply the risk scores to the UK Biobank data (120,000 individuals) in order to estimate the frequency of the population with the risk score above the 75th centile of the TEDDY GP HLA DR3/4, DR4/4 children in order to model recruitment to a trial. 
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