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Choosing the best genetic model to investigate the genetic polymorphisms in survival analyses

One of the current hypotheses in biomedical research is that genetic polymorphisms affect the risk of patient outcomes. 
However, in contrast to other variables, identification of the genetic effects of the polymorphisms on survival outcomes 

requires distinct considerations, including choosing an appropriate genetic model for each polymorphism during the statistical 
analyses. Among the applied genetic models are the recessive, dominant, co-dominant and additive models. Each of these 
models investigates the patient groups based on their genotypes differently. For example in the recessive genetic model, patients 
with the minor allele homozygous genotype are assumed to have different survival characteristics compared to patients with 
the major allele homozygous or heterozygous genotypes. In the absence of a biological evidence, the majority of the studies 
investigate the polymorphisms assuming one or a few select genetic models (which causes potential loss of information) or to 
apply all genetic models (which creates multiple testing issue). Previously to overcome these issues, we had suggested selecting 
the best suitable genetic model by examining the Kaplan Meier survival curves of a polymorphism stratified by each genotype 
(major allele homozygous, minor allele homozygous and heterozygous genotypes). In this presentation, the author will first 
discuss this approach and then its application to numerous SNPs examined in relation to survival outcomes in a cohort of 
colorectal cancer patients. Please note this approach can be applied to other genetic variations, such as somatic mutations and 
copy number variations.
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