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Genetic makeup of calcium-sensing receptor gene polymorphic position 990 and parameters of secondary hyperparathyroidism
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Aims: Personalized medicine appreciates the importance to understand, who the human being is who has the disease, instead of focussing solely on what kind of disease the patient has. One major interaction in personalized medicine is that between genetic make-up and personal diet. While our efforts to understand the former have only recently started to become more successful, the latter has been a target of medical practitioners since Hippocratic times. Our cross-sectional study looks into the impact of this interaction on secondary hyperparathyroidism (sHPT) in two cohorts of end-stage kidney disease patients on maintenace haemodialysis in New York and Innsbruck, Austria. Most patients with end-stage kidney disease are affected by sHPT, it is a major risk factor of cardiovascular mortality and it decreases the quality of life. The patient’s phosphate and calcium intake interfere with parathyroid hormone (PTH) levels as well as vitamin D supplementation and his or her genetic polymorphisms. The aim of our study was to investigate, if calcium-sensing recptor (CaSR) gene polymorphism Arg990Gly might serve as a parameter of secondary prevention in order to identify patient populations at particular risk to develop sHPT. 

Material & Methods: We performed a cross-sectional epidemiological study with 160 patients (92 female, 68 male, median age 66 years ranging from 23-91 years). 82 patients of diverse racial background (Asian, Black, White, Hispanic) were enrolled in three New York dialysis centres, as well as 78 White patients from one dialysis centre in Innsbruck. All subjects were tested for their Arg990Gly polymorphism status together with their routine three monthly iPTH check. The routine blood samples were used for both the iPTH measurement and the genetic test. Clinical data were collected as follows: latest results for serum calcium, serum albumin, serum phosphorus, alkaline phosphatase, underlying diagnosis, date of first dialysis treatment, current dosage of vitamin D. Patients  treated with cinacalcet HCl were excluded. 

Results: There was no statistically significant difference in random iPTH levels between the New York and Innsbruck groups. However, patients homozygous for the arginine allele had significantly higher random serum iPTH levels compared with patients with either one or two glycine alleles ( p<0,02). There were no statistically significant differences between the groups regarding age, vitamin D doses, or duration of ESRD (years on dialysis). Random serum calcium and phosphate levels, both heavily influenced by personal diet, were significantly different between the two locations, with higher calcium in New York patients and higher phosphate in Innsbruck patients. Asian patients had significantly lower random iPTH levels as compared with all other racial groups.

Conclusions: Our results point towards the conclusion, that the presence of glycine in position 990 of the CaSR molecule predicts less severe courses of sHPT, as does being Asian. Even strong differences in dietary calcium and phosphate intake did not cause a significant difference in random iPTH levels between New York and Innsbruck patients.


