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Building stable multivariable risk scores in GWAS consortia
with partially overlapping SNP data
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Regularized regression approaches, such as the lasso or componentwise boosting, can be
used for building genetic risk scores from case-control single nucleotide polymorphism (SNP)
data. Compared to more established univariate testing strategies, the main advantage of such
multivariable regression approaches is that correlation structures are already taken into ac-
count at the stage of automatic SNP selection. Compared to univariate strategies, one appar-
ent disadvantage is that missing SNP values cannot be handled automatically, i.e. for each
SNP some value needs to be available for every individual. Yet, only partial overlap of the
SNPs may exist when data from several sub-studies are to be combined, e.g. in a consortium
that pools genotyping data from different platforms.

We propose a re-formulation of the lasso and of componentwise boosting that resolves such
issues. This is motivated by respective data from the InterLymph consortium on risk factors
for non-Hodgkin's lymphoma development, where even after imputation only partial overlap
of SNPs was provided for a pre-specified set of candidate genes in several sub-studies. Spe-
cifically, we use this data to illustrate a variant of componentwise boosting that requires only
pairwise covariances, which can still be determined given partial overlap. This is combined
with resampling for determining stable sets of SNPs as genetic risk scores. Thus, as there is
no additional computational cost, the proposed approach can be recommended for multivari-
able building of genetic risk scores whenever there is only partial overlap of SNP data ob-
tained from different studies in a consortium.
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