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Higher phosphate levels in renal transplant recipients one year post transplant are associated with increased mortality and transplant failure
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Background: There is an increased prevalence of cardiovascular disease in renal transplant recipients; traditional risk factors do not explain this adequately. Phosphate has been identified as an independent predictor of mortality in both dialysis patients and renal transplant recipients. Additionally an elevated phosphate has been linked with increased risk of graft dysfunction. This retrospective study looked at renal transplant recipients and at factors which predict graft loss and death. 
Method: The computerised records and case notes of all patients who received a first cadaveric transplant between 01/01/1999 and 31/12/2004 were reviewed. Demographic data including primary renal diagnosis, date of first dialysis and age at transplantation was recorded. Blood pressure, weight, renal function, bone biochemistry and haemoglobin were recorded at one year and five years from the date of transplant. Date of return to dialysis and death were also recorded.
Results: 239 patients received a first cadaveric transplant of whom 35% (n=86) were female. 2 patients were transplanted pre-emptively. At the time of transplantation the mean age was 45.3 ±13.4 years, 17.2% (n=41) were smokers, 10.4% (n=25) were diabetic and 17.6% (n=42) had a history of cardiovascular disease. Median time on dialysis pre transplant was 1006 days (0-5077) and median follow up time was 2749 days (379-3919). At follow up, 207 patients were alive and 32 were dead. Compared with those who were still alive at the end of the follow up period, those who died were older at the time of transplantation (p=0.005) and had higher serum creatinine (p=0.001) and phosphate (p=0.023) at 1 year.  They were also more likely to have returned to dialysis (p=0.004). In Kaplan-Meier analysis, serum phosphate ≥1.12mmol/L at 1 year post transplant was a significant predictor of death (p=0.02) with a difference in survival of approximately 400 days. In Cox regression analysis, adjusting for serum creatinine at 1 year, diabetes, smoking status, presence of cardiovascular disease at transplantation, sex and age, serum phosphate ≥1.12mmol/L remained a significant influence on survival. Patients with diabetes and smokers were significantly more likely to have died during follow up. (Median survival 3650 days v 2798 days and 3635 days v 3339 days respectively). In 40 patients, the transplant failed. 11 of these patients died. Serum phosphate levels both at 1 and 5 years post transplant were significantly higher in the graft failure group compared with those whose graft continued to function (1.19±0.06 v 0.96±0.23 (p=<0.001) at 1 year and 1.3±0.6 v 0.98±0.25 (p=<0.001) at 5 years). 
Conclusion: Serum phosphate levels at the upper end of the normal reference range are associated with increased mortality and transplant failure in renal transplant recipients. The effect of phosphate is independent of some of the other traditional cardiovascular risk factors. However, serum phosphate is modifiable with dietary and pharmacological measures and might be an important therapeutic target to help reduce mortality in the renal transplant recipients.
