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Geo-ethnic diversity, hypertension and renal impairment in diabetes: Therapeutic consequences

Complications of type 2 diabetes (T2D) have been reported to be different between Asian and Caucasian populations 
with higher prevalence and severity of renal disease and stroke in Chinese, contrasting with lower myocardial infarction 

that could not be fully explained by differences in hypertension prevalence or treatment. Our objective was to determine 
whether ethnic heterogeneity exists within the Caucasian population with respect to phenotypic and genomic determinants 
of vascular complications of T2D. We analyzed the two main features of renal impairment: Increase of albuminuria as uACR 
and decline of estimated glomerular filtration rate as eGFR in Caucasian T2D patients followed during the 5 year period of 
the ADVANCE trial. Genetic ethnic origins of 5000 genotyped subjects were determined by principal component analysis 
with Eigenstrat software. The first principal component separated T2D individuals into two ethnic groups of Slavo-Baltic and 
Germano-Celtic origins. Phenotypic analyses and Genome Wide Association Studies (GWAS) for age of onset of T2D and 
changes in uACR and eGFR over the course of the study were performed in the two ethnic groups combined and separately. 
Patients of Slavo-Balticorigin had T2D at a significantly younger age and were more hypertensive in spite of higher number 
of antihypertensive drugs received. Baseline uACR was higher in individuals with a Slavo-Baltic genetic profile. The decline 
in eGFRCKD-EPI during the ADVANCE study was steeper among individuals with Germano-Celtic than with Slavo-Baltic 
genetic profile. Macrovascular events at baseline (myocardial infarction and stroke) were significantly higher in Slavo-Baltic 
subjects (p=1.3x10-2 and p=4.0x10-5) as was cardiovascular death (p=1.6x10-4) during the study. These characteristics 
persisted in Slavo-Baltic subjects living in Germano-Celtic environment suggesting a strong genetic contribution. A set of 
independent genetic variants (SNPs) were identified as markers of genes associated with early onset of T2D. They were used in 
a genetic risk score to predict age of death and response to therapy. Our studies revealed distinct genetic architectures of age of 
onset of T2D between two geo-ethnic groups within the Caucasian population that likely have clinical relevance.
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